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SAFETY DEVICE FOR LOW SPIN PROJECTILES

Norman Czajkowski, Takoma Park, Md., assignor to the
United States of America as represented by the Sec-
retary of the Navy

Application July 2, 1953, Serial No. 365,751
5 Claims. (Cl. 162—79)
(Granted under Title 35, U, S, Code (1952), sec, 266)

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 fuze adapted for use
in a low spin projectile and more particularly to a new
and improved safety device for maintaining the fuze in
a safe condition during handling and transportation and
for arming the fuze in response to centrifugal force.

Heretofore, fuzes of this type employed spring loaded
weights and detents pivotally mounted on the fuze casing
and disposed 180° apart with respect to each other, the
detents being normally forced into locking engagement
with the arming rotor by a relatively heavy spring, thus
maintaining the fuze in a safe position during handling
and transportation.

However, to adapt such devices for use in low spin
projectiles it is necessary to reduce the size and tensile
strength of the springs and increase the size and weight
of the locking detents. Such an arrangement, however,
has not proven entirely satisfactory for the reason that
upon reducing the strength of the springs and increasing
the mass of the detents such devices were extremely
sensitive to sudden shock and thus premature arming of
the fuze would often times occur during handling and
transportation.

The device of the present invention provides new and
improved safety means for a fuze which overcomes all
the disadvantages heretofore encountered in prior art de-
vices by providing an arrangement which is devoid  of
springs and detents, and which will not arm in response
to translational forces due to sudden shocks but will -be
readily actuated to an armed position in response to a
low order of centrifugal force. The invention provides
dual arming means for a fuze, particularly adapted for
use in a projectile wherein dual firing means are employed
for firing the fuze and exploding the projectile upon im-
pact of the projectile with a target. Furthermore, the
safety device is provided with a pair of unbalanced arming
rotors or elements, each element may be provided with a
suitable explosive device such, for example, as a detona-
tor or the like normally out of alignment with a pair of
explosive trains arranged in the fuze, the elements being
moved from an initial pesition to an armed position in
response to centrifugal force whereupon the detonators
therein are moved info alignment with their respective
explosive trains and firing means and thus establishing a
pair of continuous explosive trains from the firing means
to the booster charge.  Movement of the aforesaid rotors
or elements to an armed position is restrained by a ball
or spherical detent disposed in a pair of helical: grooves
formed in the rotors respectively for the reason that such
forces tend to move the rotors in a direction whereby the
helical grooves tend to shear the ball. Thus due to such
shearing forces on the ball rotation of the rotors to an
armed position is prevented.

An object of the present invention is to provide a new
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and improved safety device for use in a low spin projec-
tile,

Another object of the invention is to provide a new
and mmproved centrifugally actuated safety device for use
in a low spin ordnance missile.

Still another cbject of the invention is to provide a new
and improved safety device for a fuze wherein means are
provided for preveniing arming of the fuze in response
o transiational forces due to sudden shocks.

A turther object of the invention is the provision of
a new and improved safety device for a fuze in which
transiational forces tend to maintain the device in a safe
position and in which the arming means is released for
rotation to an armed position in response to centrifugal
force.

A still further object of the invention is the provision
of a new and improved safety and arming device for a
low spin projectile wherein -translational forces tend to
lock tne arming rotors thereof in a safe position and cen-
trifugal forces release the arming rotors for rotation to an
armed position, , .

Otaer objects and many of the attendant advantages of
this invention will be readily appreciated as the same be-
comes better understood by reference to the following de-
tailed description when considered in connection with the
accompanying drawings wherein:

Fig. 1is a fragmentary sectional view of a conventional
fuze illustrating the manner in which the device of the
invention may be arranged therein, the device being shown
armed;

Fig. 2 is a top plan view of the device of Fig. 1 in an
unarmed condition, the cover therefor being removed;

Fig. 3 is a view similar to Fig. 2 with the device in an
armed condition; -

Fig. 4 is a sectional view taken on the line 4—4 of Fig.
2, the arming rotors thereof being shown in elevation;
and

Fig. 5 is a sectional view taken on the line 5—5 of
Fig. 3.

Referring now to the drawings for a more complete
understanding of the present invention and more particu-
larly to Fig. 1 thereof, the numeral 19 indicates a frag-
mentary pertion of a conventional fuze of the duai con-
trol type. The fuze comprises a casing 11 having a pair
of firing pins 12 releasable and slidably supported in the
casing 11 and actuated to-a firing position by a firing
plunger 13 as the piunger is moved into firing engagement
therewith in response to impact of the projectile with a
target. The fuze is provided with a pair of lead-in
charges 14 in communication with the usual booster
charge 15 whereupon the booster charge is fired by the
lead-in charges.

The fuze casing 11 is provided with a centrally dis-
posed bore 16 having disposed therein the safety and
arming device of the present invention which is generally
indicated by the reference character £7. The safety and
arming device comprises a casing 18 having a pair of
oppositely disposed recesses 19 formed therein. Ar-
ranged within each recess 19 is an unbalanced rotor ele-
ment generally indicated by the reference character 21
and comprising a substantially semicircular body 22, each
bedy having a helical groove 23 formed therein and
extending substantially half-way around the peripheral
surface thereof and in an opposite direction with respect
to each other (Figs. 2 and 3). As shown more clearly
on Fig. 4 the rotors 21 are secured to a pair of pivotally
mounted shafts 24 respectively. Each shaft is provided
with trunnions 25-—26, trunnion 25 being disposed .in
openings 27 formed in the cover plate 28 and trunnion
26 being disposed in recesses 29 formed in the end wall
31 of the casing 17. By this arrangement the shafts 24
are pivotally mounted between the aforesaid cover plate
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28 and.end wall 31 and rotatably support the rotors 21
within the recesses 19. The cover plate is secured to
the casing 11 by screws or-the like 32 and disposed in
abutting engagement with a shoulder 33 formed.on:each
of the shafts 24 of Figs. 4 and 5 and thus by this.ar-
rangement -the rotors 'ZI.are:maintained. within the re-
cesses 19.

As shown more clearly on:Fig. 4 -a ball:34 is:arranged
between the rotors 21 -and -disposed -within:the helical
grooves 23 -thereof, the ball being :provided with op-
positely - disposed flat -surfaces” 35 -arranged -in -engage-
ment with corresponding flat surfaces 36 formed on the
casing -17, whereupon -longitudinal movement -'of - the
ball is permitted in response to rotation of .the rotor while
rotative movement-thereof:is prevented.

Each-rotor 21 ‘has formed therein-a bore ‘30 :extend-
ing - therethrough and having ‘a detonator 37 -arranged
therein, the detonators being normally out of alignment
with the. firing pins 12 and:the primer or:lead-in-38 ar-
ranged in‘the bottom wall 3% ‘of the casing ‘17. : “When
the rotors -have -been moved ‘to an -armed ‘position "in
response -to “centrifugal force, ‘Fig. 1, the detonator 37
is'moved into alignment -with the lead-in charges 14 and
38 thus a continuocus explosive train is -provided from
the - detonators to the booster ‘charge ‘15. Thus upon
impact -the firing pins -are “forcibly driven into-firing en-
gagement with the detonators-thereby firing:the ‘primers
38 which in -turn fires the lead-in 14 which initiate the
booster charge. :

A stop pin 39 is arranged within-each circular recess
19 and-secured to-the casing 17 in any suitable manner
such, for example, -as having a-press fit with a -pair of
bores 41 respectively, the bores being formed in theend
wall:31. --As more clearly shown on Fig. 3, the:pins-39
limit -the movement-of rotors ‘21 as the Totors are ro-
tated in response to centrifugal force and the:shoulders
42 thereon engage the stop pins.
rotor is in an armed position as-shown in Fig. 1.

By ‘the aforesaid-safety device arrangement it will be
understood that the forces due to sudden shock to which
the device may be ‘subjected during handling and trans-
portation are translational forces and thus since the rotors
are constructed and -arranged-to be actuated to an armed
position only in a central force field, obviously ‘transla-
tional forces will-not cause the device to arm.. For ex-
ample, translational forces ‘tend to rotate the rotors in
the same ‘direction whereby ‘the helical grooves tend to
shear the ball and fhus due to such shearing forces on
the ball, the rotors are locked and maintained in an initial
safe position. - However, in response to a central force
field ‘such, for example, ‘as produced by the spin of a
projectile the unbalanced rotors are rotated in opposite
directions whereby no shearing forces are applied to the
ball and thus the ‘ball will ride ‘freely ‘upwardly in the
helical grooves thereby to release and permit-the rotors
to be readily rotated to an armed position.

The operation of the “fuze safety. device in ‘a spin-
projectile will be made more apparent by the following
descripticn. Initially the rotor safety e€lements 21 are
arranged in casing 18 as shown in Fig. 2. In this initial
position the detonators 37 disposed in the rotor elements
are out of alignment with firing pins 12 and primers 38,
and the fuze is thereby in an unarmed condition. Upon
launching of the spin-projectile, the rotor elements are
subjected to a centrifugal force which causes the rotors
to rotate about the shaft 24. Due to the unbalanced
design of these rotors, resulting from their peripherdl
configuration and cut-out portions, the center of gravity
of each rotor is located in a region between the bore
30 and the shaft 24. As is shown in Fig. 2, the center
of gravity of each rotor is located on opposite ‘sides of
the shaft, -and therefore a centrifugal force acting on
each rotor will develop a rotational torque in -opposite
directions. Due to ‘the design. of the helical .groove 23
of each rotor, rotation in opposite directions by the

..rotors will enable detent ball 34 to ride fully in the
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grooves, and the rotors will continue their rotation until
contact with stop pins 39 cccurs, as shown in Fig. 3.
Upon contact with the stop pins, the detonators 37 are
aligned with the primers and firing pins and the fuze is
in an armed condition, as shown in Fig. 1. Upon con-
tact -of -the -projectile ‘with -a target, the firing -plunger
13.of the fuze is driven rearward into contact with the
firing pins forcing them into- contact with the detonators
and actuating them. Actuation of ‘the detonator .fires
the lead in charge, or primer, 14 whereupon the booster
charge -E5-is “initiated.

While the aforesaid safety device of the present in-
vention has been shown in connection with a fuze em-
ploying dual firing means -for firing the -fuze and-ex-
ploding the projectile it will be understood that, if de-
sired, the device may be employed with a fuze employing
single firing :means and"if -such -is:the-case - only- one- of
the rotors 21 would be-provided with a- detonator orex-
plosive device. . Furthermore, while the rotors - have been
described as beingprovided withdeétonators -it will -be
understood :thdt, if desired,-the rotors may -be provided
with any other ‘suitable -explosive devices such, for ex-
ample,. as -a .primer, /initiater, lead-in charge or the like
whereupon ‘an :explosive ‘train 'may be completed to-arm
the fuze when the irotors have:been:rotated to .an armed
position. o

-In wview:of .the ‘foregoing, .it will ‘be apparent that the
present invention provides a new and improved safety
and.arming means for a'low-spin ordnance missile where-
in:means responsive to translational-forces due to sudden
shocks tend -to-1ock ‘the:arming rotors in a safe position

- and to release the rotors for rotation-to an armed posi-

35

When' this ‘occurs the

40

45

50

tion in response to-centrifugal force.

-Obviously “many modifications ‘and variations of the
present ‘inventien ‘are ‘possible in the light of the above
teachings. It is.theréfore to be understood that within
the scope-of the-appended claims the invention may be
practiced otherwise than ‘as:specifically described.
~“What is claimed -as-new-and desired to be secured by
Letters Patent-in'the United States is:

‘1. -A-safety device for-a low:spin-fuzed projectile com-
prising a casing, a pair of unbalanced rotors having heli-
cal" grooves -formed ‘thereon supported within said casing
for movement to'an armed-position by centrifugal force,
and a spherical -detent -disposed between -szid -pair of
rotors in-saidgrooves-for restraining the movement of
the “rotors ‘to ~said ‘armed -position in response to trans-
lational ‘forces-and for releasing the totors for movement
‘to “said -armed “position by ‘cenirifugal force -thereby to
-arm-said fuzed-projectile.

2. A -safety device ‘for "a ‘low spin ordnance missile

- ‘comprising.a casing,-a pair of ‘Tecesses in ‘said casing, a
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pair of centrifugally actuated rotors disposed within said
recesses respectively, means.secured to said rotfors and
pivotally .mounted on said casing for rotatably support-
ing the rotors within said recesses, a pair of helical
grooves arranged within .said rotors respectively, and a
ball disposed between .said rotors and arranged within
said grooves for lotking and maintaining the rotors in a
safe position when the missile is subjected to translational
forces and for réleasing the rotors for rotation to an
armed position in response to centrifugal force.

3. A safety device for a low-spin projectile comprising
a casing, a pair of recesses in said casing, ‘a pair of cen-
trifugally - actuated rotors ‘disposed within ‘said recesses
‘respectively, means-secured to-said ‘casing for maintaining
the rotors within said.recesses, a “shaft sscured to-each
of the rotors -and "pivotally ‘mounted on the casing for
rotatably “supporting. the rotors within said ‘recesses, a
pdir of helicdl ;grooves arranged ‘within the rotors respec-
‘tively, "a ball disposed between and arranged :within ‘said
grooves. for locking and maintaining the rotors in a safe
position when ‘the device ‘is subjected to translational
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5
force, said ball being adapted to release the rotors for
rotation to an armed position in response to centrifugal
force, and means on the casing for preventing further
movement of the rotors as the rotors move to said armed
position. .

4, In a safety and arming device for a fuze adapted for
use in a low spin projectile, the combination, a casing
supported by said projectile, an explosive charge arranged
within the casing, a pair of firing devices slidably sup-
ported within the casing, a pair of rotors having helical
grooves formed thereon arranged within the casing for
movement from a safe position to an armed position by
centrifugal force, means including a spherical detent dis-
posed between and within said grooves of said rotors for
maintaining the rotors in said safe position when the de-
vice is subjected to translational forces and for releasing
the rotors for rotation to said armed position in response
to said centrifugal force, a pair of explosive devices ar-
ranged in said rotors respectively and moved into align-
ment with the firing devices as the rotors move to said
armed position, and means responsive to impact of the
projectile with a target for forcibly driving the firing de-
vices into firing engagement with said explosive- device
thereby to fire the explosive device and explode the ex-
plosive charge.

5. In a safety and arming device for a fuze adapted for
use in a low spin projectile, the combination, & housing
supported by said projectile, an explosive charge arranged
within the housing, a pair of firing devices slidably sup-
ported within said housing, a casing arranged within said
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housing, a pair of centrifugal actuated rotors disposed
within said casing for movement from a safe position to
an armed position by centrifugal force, means secured
to said rotors and pivotally mounted on the casing for
rotatably supporting the -rotor therein, a pair of helical
grooves arranged within the rotors respectively, a spheri-
cal detent disposed between said rotors and arranged
within said grooves for locking the rotors in said safe
position when the device is subjected to translational
forces and for releasing the rotors for rotation to said
armed position in response to said centrifugal force, a
pair of detonators arranged in the rotors respectively and
moved into alignment with said firing devices as the
rotors move to said armed position, and means respon-
sive to impact of the projectile with a target for forcibly
driving the firing devices into firing engagement with said
detonator thereby to fire the detonator and explode the
explosive charge.
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