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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 fuze and more par 

ticularly to a new and improved safety device for a fuze. 
Moreover, the invention provides a centrifugally actu 

ated safety device for use in a fuzed spin ordnance missile 
to prevent premature arming of the fuze during handling, 
transportation and as the missile is ?red from a gun. 
Furthermore, the device of the present invention provides 
a novel ?uid ?lled ?exible element having a locking de 

- tent carried thereby in locking engagement with the arm 
ing rotor of ‘the fuze for ‘maintaining the arming rotor 
thereof in a safe condition until themissile hasbeen ?red 
from a gun or launched from a launching rack, as the 

a case may be, and adapted to release the arming rotor 
for rotation to an armed position as the missile rotates 
along its trajectory and the ?uid passes through a porous 
disc from one chamber to another chamber in response 
to such rotation. . 
“An object of the, present invention is the provision of 
a new and improved safety device for a fuze for pre 
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venting premature release and movement of the arming 
rotor to an armed position. . 
Another object of the invention is to provide a new and’ 

' improved safety device for maintaining the armingrotor 
of a fuzed ordnance missile in a safe condition as the 
missile is ?red from a gun or the like and which operates 
to release the arming rotor as the missile is rotated along 
its trajectory. 
A further object of the invention is to provide a safety 

device for normally locking an arming rotor of an ord 
nance missile wherein means are provided for controlling 
the rate of ?ow of mercury from one chamber to another 
chamber in response to the spin of missile thereby to 
release the arming rotor for rotation to an armed position. 
A still further object of the invention is to provide a 

new and improved centrifugally actuated safety device 
suitable for use with a continuously rotating member such, 
for example, as a fuzed projectile for delaying movement 
of the arming rotor of the fuze from an initial safe posi 
tion to an armed position for a predetermined period of 
time after the projectile has been ?red from a gun. 

Other 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. l is a plan view of a fuze arming rotor and casing 
illustrating the safety device of the present invention in 
locking engagement with the arming rotor and the rotor 
in a safe condition in accord with a preferred embodiment 
of the invention; 

Fig. 2 is a view similar to Fig. 1 with the safety device 
in a released position and the arming rotor in an armed 

’ condition; and 
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Fig. 3 is a fragmentary sectional View illustrating the _ 
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grming rotor and explosive components in an armed con~ 
ition. 
Referring now to the drawing for a more complete un_ 

derstanding of the present invention and more particularly 
to Fig. 1, the numeral 10 generally indicates the safety 
or delay releasing device of the present invention. The 
device comprises a normally expanded ?uid ?lled bellows 
11 composed of any material suitable for the purpose 
such, for example, as stainless steel or the like and hav- . 
ing a locking detent 9 carried thereby and secured thereto 
as by welding the parts together as at 8. The safety de-v 
vice also includes a sump or receptacle 12 and a rigid 
delay element 13. The delay element is disposed between 
the bellows and sump 12, the sump having a ?ange 14 
formed thereon in abutting engagement with one surface 
of the element 13, the annular member 13 being disposed 
in abutting engagement with the ?ange 15 and having 
an annular‘ nipple formed thereon and secured to the bel 
lows in any suitable manner as at 16 such, for example, 
as by welding the parts together. The aforesaid ?anges 14 
and 15 and delay element 13 are welded together as at 
17 to provide an annular sealed joint therebetween. By 
the aforesaid arrangement a pair of chambers 18 and 19 v 
are provided by the delay element 13, the delay element 
being of a porous material such, for example, as sintered 
stainless steel. " 

Disposed within the chamber 19 and completely ?lling 
the chamber is a quantity of mercury or the like 20 which 
maintains the bellows normally extended as clearly shown 
on Fig. 1. The delay element 13, however, functions to 
seal the mercury within'the bellows and to prevent the 
?ow of mercury into-the sump 12 in response to sudden 
and severe shocks of momentary duration. It will be 
understood, however, that when the pressure of mercury 
against the porous element is sustained by centrifugal 
force as the projectile spins along its trajectory, the 
mercury will continue to flow from chamber 19 through 
the element 13 into the sump 12. When a suf?cient 
quantity of mercury has been transferred from chamber 
19 to the chamber 18 in member 12, the bellows is con 
tracted and the detent 9 carried thereby is moved out of 
locking engagement with the arming rotor generally indi- . 
cated by the numeral 21. 

i The arming rotor may be a conventional arming rotor 
such, for example, as the type shown and described in the 
copending application of Calvin F. Brown et al., Serial 
No. 299,324, ?led July 16, 1952, titled Detonating Means 
for a Fuze. The rotor comprises a disc 22 pivotally 
mounted as at 23 to the rotor casing 24 and disposed 
with a recess 30 formed therein, the rotor being provided 
with a detonator 25 adapted to be brought into registra 
tion with a lead-in charge 26 arranged within the casing 
24 and an‘electroresponsive primer 27 when the rotor 
has been released and actuated from an initial safe posi 
tion to an armed position as shown on Fig. 3. It will 
be noted in Fig. 1 that the arming rotor is locked in an 
initial safe position by the detent 9 carried by the bellows 
11 and normally disposed within a complementary arcuate 
recess 28 formed in the rotor 22 by reason of the ex 
panded condition of the bellows 11. It will be understood 
that when the pressure of mercury against the porous disc 
13 is sustained by centrifugal force as the missile spins 
along its trajectory, the mercury will continue to ?ow 
from chamber 19 through disc 13 into chamber 18. 
When a sufficient quantity of mercury has been trans 
ferred from chamber 19 into chamber 18, the bellows 
will contract sufficiently to cause the detent 9 to be moved 
out of locking engagement with recess 28. When this 
occurs the rotor is released and rotated from the initial 
position to an armed position, Fig. 2. ' 
When the rotor is moved to the armed position it will 
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be noted, Fig. 3, that the detonator 25 is brought into 
registration with both the lead-in charge 26 and the elec 
troresponsive primer 27 and further rotation of the 
rotor is prevented by the stop pin 31 carried by the rotor, 
casing, Figs. 1 and 2. 
By the aforesaid sintered disc arrangement it will be 

understood that the mercury will not ?ow therethrough 
in response to sudden and severe shocks and thus the 
detent will be maintained in locking engagement with 
the arming rotator and will release the arming rotor 
only when the pressure of mercury against the porous 
disc 13 is sustained by centrifugal force and sufficient 
mercury has passed therethrough to permit the bellows 
to contract a predetermined amount. Moreover, the arm 
ing rotor is adapted to be released and rotated to an 
armed position a predetermined period of time after the 
missile has been ?red from a gun or the like such, for 
example, as one half second, the time interval being con 

- trolled by the rate of ?ow of the mercury through the 
aforesaid delay disc 13. 

Brie?y stated in summary, it will be apparent that a 
new and improved delay device has been devised for 
use in a fuzed projectile which operates to release the 
arming rotor thereof as the projectile spins along its 
trajectory and which will withstand repeated shocks of 
momentary duration without being actuated to a release 
position. 

Obviously many modi?cations and variationsof 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 speci?cally described. 
What is claimed as new and desired to be secured by 

Letters Patent of the United States is: 
1. In a centrifugally actuated safety device for a spin 

projectile, in combination, a support, a normally locked 
arming rotor rotatably supported within said support, a 
mercury ?lled collapsible bellows disposed within said 
support and having a protuberance formed ‘thereon in 
locking engagement withvsaid rotor, and sintered means 
connected to the bellows for initially sealing the mercury 
therein and for passing the mercury only by centrifugal 
force under high sustained pressure from said bellows in 
an amount sut?cient to allow contraction of the bellows 
thereby releasably disengaging said protuberance from 
said rotor when a predetermined period of time, has 
elapsed after the projectile has been ?red from a gun. 

2. In a centrifugally actuated safety device for a spin 
projectile, in combination, a support, a normally locked 
arming rotor rotatably supported within said support,a 
mercury ?lled contractible bellows, a porous element on 
said bellows for initially sealing the mercury therein and 
for passing the mercury by centrifugal force under high 
sustained pressure from said bellows in an amount suf~ 
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4 
?cient to allow contraction of the bellows when a prede 
termined period of time has elapsed after the projectile 
has been ?red from a gun, and a detent on said bellows 
in locking engagement with said rotor for releasing the 
rotor as the bellows is contracted. 

3. In a centrifugally actuated safety device for a spin 
projectile, in combination, a support, a hermetically 
sealed contractible bellows arranged in said support, a 
quantity of mercury disposed within and completely ?ll 
ing said' bellows, a sump carried by said support adjacent 
the bellows, a sintered porous disc disposed between said 
bellows and sump for initially sealing the mercury within 
the bellows and for forming a pair of chambers, said 
mercury being adapted to pass through said disc from 
one of the chambers to the other chamber in a su?icient 
quantity to cause contraction of the bellows when the 
pressure of the mercury against said porous disc is sus 
tained for a predetermined period of time by centrifugal 
force, a normally locked arming rotor rotatably sup 
ported within said support for movement from an initial 
safe position to an armed position when released, and a 
detent on said bellows in locking engagement with said 
rotor for locking the rotor in said initial safe position 
until said bellows is contracted. 

4. In a locking device of the character disclosed com 
prising a sealed contractible bellows and a sump, a quan 
tity of mercury disposed within and ?lling said bellows, 
a porous disc disposed between said bellows and sump 
for initially sealing the mercury within the bellows and 
for passing said mercury by centrifugal force from said 
bellows to said sump under high sustained pressure suf 
?cient to cause contraction of said bellows when a prede~ 
termined period of time has elapsed, a locking detent 
carried by said bellows and controlled thereby, and an 
arming rotor normally locked by said detent. 

5. A locking device of the character described com 
prising a normally expanded bellows, a quantity of mer 
cury disposed within said bellows, a sump having a cham 
ber therein disposed in closely spaced adjacency to said 
bellows, a rigid porous element disposed between said 
bellows and sump for initially sealing the mercury within 

‘ the bellows and for passing said mercury by centrifugal 
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force from said bellows to said chamber under‘ high sus~ 
tained pressure sufficient to cause contraction of said bel 
lows when a predetermined period of time has elapsed, 
and a locking detent carried by said bellows and con 

( trolled thereby. 
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