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DELAY ARWENG DEVICE 
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Application April 17, 1945, Serial No. 588,879 

(C. 102-80) 

(Granted under the act of March 3, 1883, as 
amended April 30, 1928; 30 O. G. 757) 

2 Claims. 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes without the payment to 
Ine of any royalty thereon. 
This invention relates to a delay arming de 

wice forming a part of the booster charge and 
Which is interposed between the fuze and booster 
charge to prevent a premature detonation of the 
booster charge through an inadvertent premature 
functioning of the fulze; and also prevents a re 
generative action which could change a low order 
detonation, cat}sed by initiation of the shell load 
ing other than that caused by the fuze and booster 
combination, to a high order through the low or 
der being sufficient to function the rotor detonator 
which in turn. Would build the action up to a high 
order. 
More particularly, it is an aim of the invention 

to provide a centrifugally actuated means includ 
ing a rotor having a detonator forming a part of 
a communicating flash passage between a fuze 
and booster charge, which passage is normally in 
a no-registering position and Which is noved 
into a registering position by centrifugal force 
during flight of a projectile containing the device. 

Still another further object of the invention is 
to provide a novel regulating means for releasing 
the rotor, which includes an 'escapement for regul 
lating the time at which the rotor is released. 

Still a further object of the invention is to pro 
vide a device of the above described character 
especially intended for use in projectiles of large 
calibers which will not only render the projectile 
positively bore safe, but which can be regulated to 
prevent arming of the projectile until it has trav 
eled a sufficient distance from the Inuzzle of the 
weapon, from which it is fired, to be beyond a 
position at which the gun crew could be endan 
gered by detonation of the projectile; to thereby 
prevent injury to the gun crew due to tree bursts 
or the projectile striking any mask during the ini 
tial stage of its flight. 
Other objects and advantages of the invention 

will hereinafter become more fully apparent from 
the following description of the drawings, which 
illustrate preferred embodiments of the inven 
tion, and wherein: 

Figure.1 is a horizontal sectional view, partly in 
plan, showing the delayed arming device in a non 
registering or safe position; 

Figure 2 is a view similar to Figure 1 showing 
the device in a registering or armed position; 

Figure 3 is a sectional view taken along the line 
3-3 of Figure ; 
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Figure 4 is a sectional view taken along the 

line 4-4 of Figure 1, and 
Figure 5 is a fragmentary view, similar to Fig 

ture 1, of a slightly modified form of the device. 
Referring more particularly to the drawings, 

whereiin like reference characters designate like 
Cr corresponding parts throughout the several 
views, and referring particularly to Figures 1 to 
4, 6 designates generally a housing which is adapt 
ed to be interposed between a booster charge and 
a fuze, not shown, and which is further adapted 
to function as a coupling means between the fuze 
and hooster charge. The housing 6 includes a 
solid rear portion which is provided with a for 
Wardly opening, circular cavity 8 and a recessed 
portion 9 which likewise opens forwardly, and a 
portion of which communicates with the cavity 8. 
A shaft () is axially disposed in the cavity 8 and 
extends into a recess in the portion . Shaft 
if Inay be either fixed or journaled in the recess 

and provides a support for a rotor 2 which is 
rotatably mounted in the cavity 8 and through 
which the shaft. C. extends. The shaft G may be 
fixed to the rotor 2 or rotatably connected there 

5 to, depending upon whether the shaft is fixed or 
rotatably mounted in the recess . As clearly ill 
lustrated in Figure. , the rotor 2 is recessed so 
that the preponderance of its Weight is in one 
Segment thereof and within said Segment portion 
the rotor 2 is provided with a cavity or recess 3. 
The aforementioned segment of the rotor 2 is 
provided with a factch 6 which opens outwardly 
of the periphery thereof. Circumferentially 
spaced from the notch 6, the rotor 2 is provided 
with a bore 4 which extends therethrough, from 
end to end thereof, and which contains a detona 
tor 5. 
A sear , in the form of a lever, is disposed in 

a part of the recess 9 and has one end thereof piv 
otally not inted on a pin 8 which extends into the 
housing portion . The opposite, free end of the 
sear 7 is provided with a radially projecting fin 
ger (9 Which extends into the cavity 3 and into the 
notch 6 for normally retaining the rotor 2 in its 
position, as seen in Figure 1. As seen in Figure 4, 
the recess portion 9 includes a substantially cir 
cular forwardly opening cavity 20 and a shaft 2f 
extends axially therethrough and is journaled in 
a forwardly opening recess 23 of the housing por 
tion f. A centrifugally actuated weighted detent 
22 is keyed to the shaft 2 and is rotatably mount 
ed in the cavity 29. A disk 24, provided with teeth 
extending a part of the way therearound and 
forming a gear segment, is keyed to the outer or 
forward end of the shaft 2 and is disposed in 
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front of the detent 22 and to the front of the 
cavity 20 and within the recess 9. The free end 
portion of the sear f7, as seen in Figure 4, is dis 
posed behind the gear segment 24 and partially in 
Overlapping relationship thereto for engagement 
With the detent 22 which functions to retain the 
sear finger f$ in engagement with the notch f6. 
As seen in Figure 3, a shaft 25 journaled in the 

forwardly opening recess 26 of the housing por 
tion 7 and projects forwardly therefrom into the 
recess 9 and is provided with an escapement wheel 
27 which is keyed thereto and disposed in the re 
cess 9. The escapement wheel 27 is disposed Oe 
hind the gear segment 24 and in partially over 
lapping relationship thereto, and a pinion 28 is 
keyed to the forward end of the shaft 25 and is 
disposed to mesh with the teeth of the gear seg 
ment 24. An escapement pallet or verge 29 is 
keyed to one end of a shaft 30 which is journaled 
in a forwardly opening recess 3, of the housing 
portion 7, and said escapement 29 is likewise dis 
posed in the recess portion 9. Escapement 29 is 
in the same plane as the escapement wheel 27 and 
is positioned adjacent thereto so that pawls 32 
and 33 thereof alternately engage the teeth of 
the escapement wheel 27 and by a camming ac 
tion therewith, in a conventional manner, permit 
a regulated step by step movement of the escape 
ment wheel 27, pinion 28 and the gear segment 
24, when said segment teeth are enmeshed with 
the pinion 28. A setback pin 34 is reciprocally 
mounted in a restricted portion 35 of a bore 36, 
which is formed in the housing portion 7 and has 
an inner end which extends into the bore 36 and 
to which is secured a collar 3. An expansion 
Spring 38 is contained in the bore 36 and bears 
against collar 37 for urging the pin 34 forward 
ly and toward the escapement wheel 27. Escape 
ment wheel 27 is provided with an opening 39 to 
receive the pin 34 which functions, when in its 
normal position, as seen in Figures 1 and 3, to 
prevent movement of the gear segment 24, es 
Capement wheel 27 and the parts connected 
thereto. 
The cavity 8 is provided with a fixed pin 40 

which is disposed therein and within a recessed 
portion of the rotor 2 to engage the rotor, upon 
rotation, to limit the rotational movementithereof. 
As clearly illustrated in Figures 1 and 2, all 

of the parts previously described and contained 
Within the housing 6 are located so as to be re 
Sponsive to the centrifugal force produced by the 
rotation of the housing 6 when contained in a 
projectile, while in fight. 
Assuming the parts to be in the positions, as 

seen in Figure 1, and further assuming the hous 
ing 6 to be connected to a fuze and booster and 
disposed in a projectile, not shown, upon said 
projectile being fired from a weapon, pin 34 will 
be set back by inertia against the force of its spring 
38 and will thereby move out of engagement with 
the opening 39 to release the escapement wheel 
2. Pin 34 is preferably locked out of engage 
ment with wheel 2 by means of its inability to 
again find its way into the restricted portion of 
35 of bore 36. The rotation of the housing 6, 
by the projectile in flight, will cause a centrifugal 
force to be applied to the combined driving arm 
and detent 22 which will thereby be swung in a 
Counterclockwise direction, as seen in Figure 1. 
The counterclockwise swinging movement of the 
detent 22 will be regulated by the escapement 27, 
29 due to the fact that the detent 22 and gear seg 
ment 24 are both keyed to the shaft 2 and the 
pinion 28 which is in mesh with gear segment 
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24 is keyed to escapement wheel 27. Thus, the 
speed at which the detent 22 is swung outwardly 
Will be governed. As the arcuately shaped exten 
sion 4 of the detent 22 approaches its position 
of Figure 2 the teeth of gear segment 24 will 
move out of engagement with pinion 28 allowing 
the weighted detent 22 to move freely thereafter, 
to thus insure that detent 22 will move out of 
engagement with the free end of the sear 7, to 
thereby release the sear to permit it to be swung 
outwardly by centrifugal force, from its position 
of Figure 1, to its position of Figure 3. This out 
Ward movement of the Sear 7 Will cause the Sear 
finger 9 to move out of engagement with the 
notch 6 and permit the rotor 2 to be moved 
by centrifugal force in a counterclockwise direc 
tion, from its position of Figure 1 to its position 
of Figure 2. The rotor 2, in its position of Fig 
lure 3, is disposed so that the flash passage 4, 
containing the detonator 5, is registering with 
aligned passages, not shown, of the booster and 
fuze through which a flash from an explosive 
charge or train in the fuze, not shown, is adapted 
to be conveyed to the booster by ignition of the 
detonator 5, which thus forms a part of the 
explosive train. It will thus be readily apparent 
that the release of the rotor 2 and its move 
ment to its position of Figure 2 will arm the 
booster arming device, comprising the invention, 
to enable the fuze and booster, with which it is 
associated, to function when the fuze is set off. 
Further, it Will be readily apparent that prior to 
the time that the sear 7 is released from the 
rotor 2 and moves to its position of Figure 2, 
the device will prevent detonation of the booster 
charge should the fuze be prematurely set off, 
due to the fact that the flash from the fuze would 
then be trapped in the blind cavity 3 and be 
rendered harmless thereby. 

It will be noted that when the rotor 2 is in its 
armed position of Figure 2, the preponderance 
of its Weight is still so disposed that said rotor is 
under a stress exerted by centrifugal force and 
is held from further swinging movement by en 
gagement of a portion thereof with stop 40, so 
that the rotor is held effectively in an armed 
position by centrifugal force. Obviously, if de 
Sired, a conventional Spring latch could be pro 
vided for positively latching the rotor in its armed 
position. It Will also be readily apparent that 
When pin 34 is set back by acceleration, the 
escapement wheel will begin its rotational move. 
ment to thereby move the opening 39 out of align 
ment with pin 34. The detent 22 will complete 
the Swinging movement to release the sear 7 
after the time factor governing the opening point 
has been passed. 
A slightly modified form of the invention is dis 

closed in Figure 5 and which differs from the de 
Vice as shown in Figures 1 to 4 only in that the 
Sear is Set further to the front and in front of 
and partially overlapping the gear segment 24. A 
Separate detent 42 is keyed to the shaft 2, and 
disposed in front of the gear segment 24 and in the 
Same plane as the sear 7, to engage the free end 
of the Sear for holding its finger 9 in engagement 
With the notch 6. The shape of the detent 42 
Corresponds to the shape of the weighted detent 
22, as clearly illustrated in dotted lines in Figures 
1 and 2 and is utilized in addition thereto. 
As the functioning of the parts shown in Figure 

5 are the same as those shown in Figures 1 to 4, 
a further description of the modification is con 
sidered unnecessary. 

Various other modifications and changes are 
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likewise contemplated and may obviously be re 
sorted to without departing from the spirit and 
Scope of the invention as hereinafter defined by 
the appended claims. 

I claim: 
1. A delay arming booster for a projectile of 

the type which rotates during flight comprising a 
booster housing interposed between a fuze and its 
booster charge, said housing having a circular, 
off center cavity and an off center recess in the 
same plane with said cavity and communicating 
therewith; a rotor turnably mounted in Said cav 
ity about a rotor Shaft, said rotor being eccen 
trically weighted for rotation about its shaft by 
centrifugal force upon projectile rotation; a flash 
passage in said booster housing; a flash hole in 
said rotor initially out of line with Said flash pas 
Sage to block same; a notch in the periphery of 
said rotor; a sear eccentrically pivotally mounted 
in said recess for rotation by centrifugal force 
from an initial safety position into an armed po 
sition; a finger on said Sear engaging said rotor 
notch to maintain said rotor in its initial posi 
tion; an eccentrically weighted pivotally mounted 
detent in said recess arranged to initially main 
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tain said sear in the safety engaged position, but 
rotatable by centrifugal force upon projectile ro 
tation to release Said Sear; a gear train and es 
capement mechanism energized by rotation of 
Said detent to delay rotation of Same; a stop for 
Said rotor to position Same With Said flash hole 
aligned With said flash paSSage upon disengage 
ment of Said Sear finger from Said peripheral 
notch. 

2. The invention recited in claim 1, including 
a Set-back actuated release for Said eScapement 
mechanism arranged to normally block move 
ment of same. 

JAMES F. MCCASE IN. 
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