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1

The present invention prov1des an article of
munition, and more partlcularly a bomb having a
firing mechamsm ‘which will’ not function to
detonate the bomb unt11 the rate of deceleration
of the bomb upon 1ts str1k1ng an object is at or
above a predetermmed minimum, The firing
mechanism is so constructed that the rate of
deceleration of the bomb when the bomb is ac-
cidentally dropped or __,_,rred will be 1nsufﬁ01ent to
fire. the bomb.

The 1nvent10n will be understood from the fol-
lowing description when conS1dered in connection
with the accompanying drawmgs forming 2 part
thereof and in which:

Fig. 1 is a longitudinal sect10na1 view of the
nose portion of the bomb of the present inven-
tion.

Pig.21is a transverse sect1onal view taken on -

the line 2—2 of Flg 1;

Fig. 3 is a view smular to Fig. 1 but of another
form of the 1nvent10n part1ally taken on line
3—3 of Fig. 5;

Fig. 4is a transverse sectional view taken on
the line 4—4 of Flg 3, and

Fig. 5 is a view s1m11ar to Fig. 4 but taken on
the line 5—5 of Fig, 3.

Like characters of reference refer to like parts
throughout; the views.

Referring to Fz‘r 1 of the drawmgs, a bomb is
illustrated Wthh consrsts of a nose i0 pomted at
its forward end and comprising a ‘hollow cap i3
secured to a base 14 at the rearward end of the
nose by serew-threads 1. The base 14 is at-
tached by any: de ble means, such as solder
{2 to the body porti ion [5.of the bomb

The firing mechanism of the bomb of the pres-
ent invention comprises a cylindrical tube or
mountmcr means IE which extends ax1ally of the

and 1s secured to the base by’ means of smew
threads I'l at one end of the tube The oppos1te
end of the cyhndrlcal tube 16, which is adJacent
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the forward end of the nose, is closed by s plug *

{8 held therein by means of a pm 19. Plug 18
has a, prOJectlon or stop 20 which extends into
the tube 2 predeterrmned distance, the stop 20
bemg of a lesser diameter 1 than the plug 18 there-
by forming a passage
the inner wall of the tube. Slots 21 and 22 extend
through the wall of the cyhndrlcal tube l'o‘ at
diametrically opp051te sides thereof, the slots

I8’ between the stop and -

45

50

extending from a point adJacent the base (4 of
the nose to a pomt short of the oppos1te end of

sald tube Slots 21 and 22 each have 3 step por-
tlon 23 ad;acent sald ohe. end thereof which step
port1on extends substantlally half Way into the
slots.

55

2

A weight 24 is positioned within the cyl1ndr1ca1
tube 18 and slidably engages the inner per1phery
thereof.. Gmde pin 25 extends through the
weight 24 and the opposite ends thereof prOJect
from the opposn:e sides of the We1ght 1nto the
slots 21 and 22, whlle a ﬁrmg pin 24’ extends
from the We1ght ax1ally thereof and toward the
rearward end of the nose 10. A spring arm 2§
of spring wire is secured to the end of the tube
{5 adjacent the rear end of the nose and ad-
jacent each slot 21 and 29. The arms 25 extend
longitudinally of sard tube and the slots along
the center line of the slots 21 and 22 substant1ally
parallel to the axis of the tubular member.”” A
a point 1ntermed1ate the opp051te ends of ‘the
slots 21 and. 22 and in spaced relat1onsh1p with
the end of the stop 20, the arms 26 project diag- -
ohally 1nwardly across the safety guldeways 42
toward the inner Wall of the tube to a point
closely adJacent or engaging said wall. The slots
21 and 22 are each thereby divided 1nto safety
gmdeway 42 and a ﬁrmg guideway 41.

" Fuse body 30 is ‘positioned in the central por-
tion of the base 4 in axial a11gnment w1th the
tube 6 and has & fuse SI with o primer cap 32
mounted in the end thereof adjacent the ﬁrmg
pin 24’ . An arming pin 27 having g slotted head
28 is pos1t10ned in a passage 29 and extends
transversely of the base to a point sl1ght1y past
the center theréof in ‘such position that the pin
27 is 1nterposed between the primer cap 32 and
ﬁrmg pin 24’ thereby rendering the bomb un-
armed so long as the pm ‘is in position in the
passage. Armmg p1n 27 is held in  position
agamst the tension of the spring "36- by an armiing
wire 35 which t1averses the slot in the head 28 -
and shdably engages holes not shown, in the
nose. When the bombs are in a cluster, the pin
27 ig held in position in the passage 29 against
the tension of the spring 36 by contact vnth the
adJacent bomb in the cluster. -

Resﬂlent means conSIStmg of a c01npre551ble
hehcal spring 34 is positioned in the eylindrical
tube ie and extends longitudinally thereof, one
end of sa1d spring extendmg 1nto the passage {8°
and bealmg against the plug 18, whﬂe the other
end bears against the weight 2. The fuse is
assembled for use with the prOJectlncr ends of the
gu1de p1n 25 of the Welght 24 pos1t1oned in the

with the step port1on 23 of sa1d slot by the ten-
sion of the spring 34.

As shown the nose of the bomb has a fuse box
31 pos1t1oned on the base l4 which fuse “box ex-
tends into the space w1th1n the cap 13. An ex-
ploswe compartment 38 is formed in the cap by
means of metalhc Walls 39 One end of the tune
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fuse 40 in the fuse box projects into the com-
partment 38, while the other end of the fuse ex~
tends through a passage in the base 14 and into
the body of the bomb or another explosive com-
partment, not shown. . .

In operation, the bomb is armed through ejec-
tion of the arming pin 27 by the spring 36 which
pin is released by withdrawing the arming wire
35 as the bomb leaves a bomb rack or, when the
bombs are in a cluster, by declustering the bombs.
Although the bomb is armed when the pin 27 is
ejected, there is no danger of the bomb firing as
the projecting ends of the guide pin 25 are in the
safety guideways 42 wherein the firing pin 24’ is
prevented from contacting the primer cap 32 by
engagement of the ends of the guide pin 25 with
the step portion 23. Upon impact of the nose of
the bomb upon a target with sufficient force to
cause a rate of deceleration of the bomb at or
above a predetermined minimum, the weight 24
moves in the tube 16 toward the nose of the bomb
against the tension of the spring 34 thereby com-
pressing the spring, the projecting ends of guide
pin 25 engaging the inclined portion of the spring
arms 26 forcing the spring arms to move toward
the firing guideways 41 and away from the safety
cuideways 42 a sufficient distance to permit the
projecting ends of the guide pins to pass out of
the safety guideways. When the ends of the
guide pins have passed out of the safety guide-
ways 42 and beyond the inclined portion of the
spring arms 26, the spring arms return to their
normal position with the inclined portion of the
arms extending across the safety guideways 42 to
a point closely adjacent or engaging the inner
wall of the tube 16. The stop 20 arrests the for-
ward movement of the weight 24 after it has
passed from the safety guideways and beyond the
inclined portion of the arms 26 and prevents the
crushing of the spring 34 should the rate of de-
celeration of the bomb be too great. When the
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forward movement of the weight is arrested, the .

tension of the spring 34 reverses the movement
of the weight and causes it to be forcibly moved
toward the base of the nose. In moving toward
said base the projecting ends of the guide pin 25
engage the inclined portion of the arms 26 which
causes the weight to be rotated in a clockwise
direction (Fig. 2) sufficiently to permit the ends
of the guide pin to enter the firing guideways 41
and move therein toward and forcibly strike the
primer cap 32 and detonate said cap. Detonation
of the primer 32 causes the fuse 31 to be ignited,
the fuse thereafter burning toward an explosive
or other charge with which it is in communica~
tion.

Should the rate of deceleration of the homb
upon impact on an object be insufficient to cause
the weight 24 to move past the inclined portion of
the arms 26 against the tension of the spring 34,
the projecting ends of the guide pin 25 will re-
main in the safety guideways 42 and will be forced
back against the steps 23 the bomb thereby being
prevented from firing since the firing pin will not
be permitted to impact on the primer cap 32. The
strength of the spring 34, therefore, determines
the force of the impact and rate of deceleration
of the bomb required to cause the weight to move
beyond the inclined portion of the arms 26 to
fire the bomb. The spring will be of such
strength that a predetermined rate of decelera~
tion will be required to fire the bomb.

The embodiment of the invention disclosed in
Figs. 3 to 5 is somewhat similar to the form of the
invention shown in Figs. 1 and 2 but separate
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firing and safety guideways 4f and 42 are pro-
vided in the tube 16 instead of guideways pro-
vided by dividing slots 2i and 22 by the spring
arms 26. The slots 21 and 22 are divided info a
firing guideway 41 and a safety guideway 42 by
partitions 44. The safety guideways 42 extend
through the wall of the tube 16 substantially di-
ametrically opposite one another. As shown, the
guideways 42 have one side 43 thereof which ex-
tends longitudinally of the tube from a point in
spaced relationship with the cap 32 to a point
closely adjacent the end of the stop 20. The side

43 has a curved portion 45 extending from a

point intermediate the opposite ends of the guide-
ways across the slot and to the end adjacent the
stop 20. The ends 42’ of the safety guideways 42
prevent the weight from detonating the primer
since the ends 42’ are spaced such a distance from
the primer that engagement of the pin 25 thereon
prevents the weight from contacting the primer.
The partition 44 of the slots 21 and 22 projects
to a point short of the curved portion 45 of the
side 43 of guideways 42 and has an end 47 at said
point. The firing guideways 41 extend longi-
tudinally of the tube {6 and through the wall of
the tube substantially diametrically opposite one
another at points substantially 90° from the
safety guideways 42. Each of the guideways 41
have a side 46 thereof which extends from a point
closely adjacent the end of theé plug 28 to a point
closely adjacent the cap 32. :

The operation of the form of the invention
shown in Figs. 3 to 5 is substantially the same as
that shown in Figs. 1 and 2 with the exception
that upon impact of the bomb upon & target the
weight 24 moves toward the stop 20 but when
the guide pin 25 passes beyond the guideways 42
and the end 47 of the partition 44, the weight 24,
due to the torsional stress of the spring 34, turns
in a counter-clockwise direction (Fig. 5). After
the impact and turning of the weight, the tension
of the compressed spring 34 causes the weight to
move toward the primer 32, the pin 25 entering
the firing guideways 41 and moving in said guide-
ways toward said primer 32 until the firing pin
24’ strikes and detonates the primer thereby
causing the fuse 31 to become ignited.

While the firing mechanism of the present in-
vention has been disclosed with the nose struc-
ture of .the bomb of copending United States
patent application Serial No. 648,588, filed Febru-
ary 19, 1946, it will be understood that this firing
mechanism may be used with other types of
bombs. :

Since changes may be effected in the forms of
the invention selected for disclosure without de-
parting from the principles of the invention, it
will be understood that the invention is not to be
limited excepting by the scope of the appended
claims.

What is claimed is:

1. Tn a bomb adapted to be fired upon impact
with an object, a nose having a forward portion
for striking an object, a primer element in said
nose adapted to be detonated, mounting means
comprising a tubular member having diametri-
cally opposed slots therein, a flexible arm for
each of said slots, said arms separating the slots
into separate guideways, the arms extending
longitudinally .of the slots to a point spaced a
predetermined distance from the primer thence
toward the wall of the tubular member and
across one of the guideways, a weight for deto-
nating the primer movably mounted in said
mounting means, guiding means on said weight
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adapted to slidably engage the guideways, a com-
pressible helical spring in said tubular member,
said spring being secured at one end to-the
mounting means and positioned to impose a
torsional stress on said spring, the guideways
being so arranged that the weight upon move-
ment is guided toward and away from the primer,
the movement away compressing the spring,
said one of the guideways of’each slot being ar-
ranged to limit the movement of the weight to-
ward the primer to a point short. thereof, the
other of the guideways of each slot being ar-
ranged to permit the weight to strike the primer,
the arrangement. being such that when the bomb
strikes an object with a force which results in
a rate of deceleration of the missile greater than
a predetermined rate of deceleration the weight
moves past said arms in a direction away from
the primer, the torsional stress on the spring
causing the guiding means to pass from one of
the guideways of each slot to said other guide-
way of each slot wherein the weight is returned
toward and impacts the primer by force pro-
vided by the spring -thereby - detonating the
primer. : ‘

2. In an article of munition that is fired upon
impact with an object, said article comprising
mounting means having a longitudinally extend-
ing path therein, a primer element adapted to
he detonated, the primer element being posi-~
tioned in alignment with said path, a weight
associated with the mounting means and having
longitudinal movement in the path, the relative
position of the weight and primer element being
such that impact of the article with an object
moves the weight in a direction away from the
primer, guiding means associated with the
mounting means, said guiding means comprising
diametrically opposed slots in the mounting
means, a flexible arm for each af said slots, said
arms separating the slots into separate guide-
ways, the arms extending longitudinally of the
slots to a point a predetermined distance in said
direction away from the primer element thence
toward a side wall of the slot and across one of
the guideways, means movable in the guideways
and associated with the weight and said one of
the guideways to guide the movement of the
weight, and resilient means cooperating with the
weight and arranged so that said movement
away from the primer element is against the re-
sistance of ‘the resilient means, the resistance
of the resilient means being such as to normally
prevent movement .of the weight said predeter-
mined distance, said one of the guideways being
arranged to limit the movement of the weight
toward the primer to a point short thereof and
the other guideway being arranged to permit the
weight to strike the primer, the portion of the
flexible arms extending toward the side wall of
the slot causing said means movable in the guide-
ways to be transferred from said guideway to
said other guideway when the weight is moved
past said predetermined distance away from the
primer element so that the weight is guided in
said other guideway and impelled toward the
primer to detonate the same by force provided
by the resilient means.

3. In a bomb adapted to be fired upon impact
with an object, a nose having a forward portion
for striking an object, a primer element in said
nose adapted to be detonated, mounting means
comprising a tubular member having diametri-
cally opposed slots therein, a flexible arm for

each of said slots, said arms separating the slots-
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6

into separate guideways, the arms extending
longitudinally of the slots to a point spaced a
predetermined distance from the primer thence
toward the wall of the tubular member and
across one of the guideways, a weight for deto-
nating the primer movably mounted in said
mounting means, guiding means on said weight
adapted to slidably engage the guideways, a com-~
pressible helical spring in said tubular member,
the relative position of the spring and the weight
in the tubular member heing such that the
weight. is moved against the compression of the
spring by the force of impact, the guideways
being so arranged that the weight upon move-
ment is guided toward and away from the primer,
the movement away compressing the spring,
said one of the guideways of each slot being ar-
ranged to limit the movement of the weight to-
ward the primer to a point short thereof, the
other of the guideways of each slot being ar-
ranged to permit the weight to strike the primer,
the arrangement being such that when the bomb
strikes an object with a force which results in
a rate of deceleration of the missile greater than
a predetermined rate of deceleration the weight
moves past said arms in a direction away from
the primer, the portion of the flexible arms ex-
tending toward the wall of the tubular member
causes the guiding means to pass from one of
the guideways of each slot to said other guide-
way of each slot wherein the weight is returned
toward and impacts the primer by force provided
by the spring thereby detonating the primer.

4, In an article cf munition that is fired upon
impact with an cbject, said ariicle comprising
mounting means having a longitudinally extend-
ing path therein, a primer element adapted to be

detonated, the primer element heing positioned

in alignment with said path, a weight associated
with the mounting means and having longitudi-
nal and rotative movement in the path; the rela-
tive position of the weight and the primer ele-
ment being such that impact of the article with
an object moves the weight in a direction away
from the primer, guiding means associated with
the mounting means, said guiding means com-
prising a longitudinally extending slot in said
meunting means, a flexible arm in said slot, said
arm separating the slot into separate guideways,
the arm extending longitudinally of the slot to a
point a predetermined distance in said direction
away from the primer element thence toward a
side wall of the slot and across one of the guide-
ways, means movable in the guideways and asso-
ciated with the weight and said one of the guide~
ways to guide the movement of the weight, and
resilient means cooperating with the weight and
arranged so that said movement away from the
primer element is against the resistance of the
resilient means, the resistance of the resilient
means heing such as to ncormally prevent move-
ment of the weight said predetermined distance,
said one of the guideways being arranged to limit
the movement of the weight toward the primer

‘to a point short thereof and the other guideway

being arranged to permit the weight to strike the
primer, the portion of the flexible arms extend-
ing toward the side wall of the slot causing said
means meovable in the guideways to be trans-
ferred from said guideway to said other guideway
when the weight is moved past said predeter-
mined disfance away from the primer element so
that the weight is guided in said other guideway
and impelled toward the primer to detonate the
same by force provided by the resilient means,
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5. In an article of munition that is fired upon
impaet with an object, said article comprising
mounting means having a longitudinally extend-
ing path therein, a primer element adapted to be
detonated, the primer element being positioned in
alignment with said path, a weight associated
with the mounting means and having longitudi-
nal and rotative movement in the path, the rela-
tive position of the weight and the primer element
being such that impact of the article with an
object moves the weight in a direction away from
the primer, guiding means associated with the
mounting means, said guiding means comprising
a longitudinally extending slot in said mounting
means, a flexible arm in said slot, said arm sepa-~
rating the slot into separate guideways, the arm
extending longitudinally of the slot to a point a
predetermined distance in said direction away
from the primer element thence toward a side
wall of the slot and across one of the guideways,
means movable in the guideways and associated
with the weight and said one of the guideways to
guide the movement of the weight, and a com-
pressible helical spring in said path in the mount-
ing, the spring being secured at one end to the
mounting means and at the opposite end to the
weight, the spring being arranged so that move-
ment of the weight away from the primer ele-
ment is against the resistance of the spring and
s0 as to normally impose a torsional stress on
said spring, the resistance of the spring being
such as to normally prevent movement of the
weight said predetermined distance, said one of
the guideways being arranged to limit the move-
ment of the weight toward the primer to a point
short thereof and the other guideway being ar-
ranged to permit the weight to strike the primer,
the portion of the flexible arms extending toward
the side wall of the slot and the torsional stress
of the spring causing said means movable in the
guideways to be transferred from said guideway
to said other guideway when the weight is moved
past said predetermined distance away from the
primer element so that the weight is guided in
said other guideway and impelled toward the
primer to detonate the same by force provided
by the resilient means.

6. In firing mechanism for a missile having a
primer element adapted to be detonated by
force of an impact, mounting means comprising
a tubular member having diametrically opposed
slots therein, the primer element being positioned
in the tubular member, a weight mounted in the
tubular member for axial and rotative movement
therein, the relative position of the weight and
primer element being such that impact of the
article with an object moves the weight in a
direction away from the primer, a flexible arm in
each of said slots, the arms separating said slots
into separate guideways, each of the arms sepa~
rating the slot in which it is positioned into sepa-
rate guideways, the arms extending longitudi-
nally of the slots to a point a predetermined dis-
tance in a direction away from the primer ele-
ment thence toward a side wall of said slot and
across one of the guideways, said arms extending
in opposite directions toward opposite sides of
the slots means movable in the guideways and
associated with the weight and said one of the
guideways to guide the movement of the weight,
and resilient means cooperating with the weight
and arranged so that said movement away from
the primer element is against the resistance of
the resilient means, the resistance of the resil-
ient means being such as to normally prevent
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movement of the weight said predetermined dis-
tance, said one of the guideways being arranged
to limit the movement of the weight toward the
primer to a point short thereof and the other
guideway being arranged to permit the weight to
strike the primer, the portion of the flexible arms
extending toward the side wall of the slot causing
said means movable in the guideways to be trans-
ferred from said guideway to said other guide-
way when the weight is moved past said prede-
termined distance away from the primer element
so that the weight is guided in said other guide-
way and impelled toward the primer to detonate
the same by force provided by the resilient means.

7. In a bomb adapted to be fired upon impact
with an object, a nose having a forward position
for striking an object, a primer element in said
nose adapted to be detonated, mounting means
comprising a tubular member having diametri-
cally opposed slots therein, a flexible arm in each
of said slots, the arms separating said slots into
separate guideways, each of the arms separating
the slot in which it is positioned into separate
guideways, the arms extending longitudinally of
the slots to a point a predetermined distance in a
direction away from the primer element thence
toward a side wall of said slot and across one of
the guideways, said arms extending in opposite
directions toward opposite sides of the slots, a
weight for detonating the primer movably mount-
ed in said mounting means, guiding means on
said weight adapted to slidably engage the guide-
ways, a compressible helical spring in said tubu-
lar member, said spring being secured at one end
to the mounting means and positioned to impose
a torsional stress on said spring, the guideways
being so arranged that the weight upon move-
ment is guided toward and away from the primer,
the movement away compressing the spring, said
one of the guideways of each slot being arranged
to limit the movement of the weight toward the
primer to a point short thereof, the other of the
guideways of each slot being arranged to permit
the weight to strike the primer, the arrange-
ment being such that when the bompb strikes an
object with a force which results in a rate of
deceleration of the missile greater than a prede-
termined rate of deceleration the weight moves
past said arms in a direction away from the
primer, the torsional stress on the spring causing
the guiding means to pass from one of the guide-
ways of each slot to said other guideway of each
slot wherein the weight is returned toward and
impacts the primer by force provided by the
spring thereby detonating the primer.

STANFIELD N. ARNOLD.
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