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10 Claims.

" The invention described herein may be manu-
factured and used by or for the Government for
governmental purposes without the payment to
me of any royalty thereon.

. This invention-relates to' an improved delay
arming device far use with projectile fuzes of the
rotating type and which’ functions to retain a
fuze, with which it is associated, in a disarmed or
safe condition until a projectile, in which the fuze
is contained, has traveled a predetermined dis-
tance in its flight. )

More particularly, the present invention relates

to a safety attachment for use with the M48, and
MB51 . series’ fuzes, to provide additional safety
means for delaying the arming of the fuze to in-
sure a minimum travel of the projectile in flight
prior to the arming of the fuze, and which is
sufficient so that the projectile will be beyond g
zone where the gun crew could be endangered
by the detonation of the projectile, when the de-
vice permits arming of the fuze.
" Specifically, the invention comprises a centrifu-
.gally operated gear train the gperation of which
is regulated for arming the fuze at a predeter-
mined: point beyond the muzzle of the weapon by
releasing a oonventmnal safety element of the
fuze.

Still a further object of the inventmn is to pro-
vide a device of the aforedescribed character
capable of being readily applied to the types of
fuzes, heretofore mentioned, without. modification
af the conventional parts of the fuze and by only
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Inwardly by a spring 10 and into obstructing
relationship to a sleeve f!. Core 7 is reciprocally
mounted lengthwise of housing 6 and relatively
to the sleeve [1. A bore 12 in core T accommo-
dates the sleeve {f when core T moves forward
relatively to housing 6. Core 1 is normally spring
biased rearwardly by an expansion spring 13. The
sleeve 1 is connected to a firing pin {4, which is
radially offset from the sleeve 11 and from the axis
of the housing 6, and which is in alignment with
8 primer and powder train 5, contained in core 1,

and which has a flash passage {6 leading to a
booster, not shown, disposed behind the core 71

. and which is adapted to be mounted in the nose of

20

25

30

slisht modifications of the ‘fuze housing, by so -

arranging the parts of the device that they will
principally OCCUpY an otherw1se unused space in
the housing. =
. Other objects and advantages of the invention
will hereinafter become more fully apparent from
the following description’ of the drawings, which
Illustrate a preferred embodiment thereof, and
wherem

Figure 1 is a cross. sectional view through a
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part of a M48A2 fuze housing and showing the <

delay arming device, in top plan, disposed there-
in and its inifial position;
| Pigure 2 Is a fragmentary view similar to Fig-
ure I and showing the dev1ce in an intermediate
positlon
Figure 3 is a view similar to Figure 2 showing
the device in its final, released position: and
Figures 4, 5, and 6 are longitudinal sectional
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"views to an enlarged scale, taken substantially
along ‘the planes of the hnes 8—4, 55, and

§—6, respectively, of Fig. 1.
" Referring more pa,rtxcularly to the drawings
wherein like reference characters designate like
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'or corresponding parts throughout the several _
views, 6 designates generally the part of the hous-

ingof a portion of the M48A2 fuze and which in-
cludes an inner portion, support or core T which
s provided with substantially radislly disposed

horesk each of whieh contatns a plunger a biased

a0

a.projectile. The parts previously described and
the operation of which will be briefly described,
form no part of the bresent invention but are
conventional in fuzes of the aforementioned types.

Briefly, a detonator, not shown, disposed for-~
wardly of the housing 6, may be exploded upon
the impact of & projectile, containing the fuze,
with its targef, and the blast therefrom will pass
through the sleeve {1 and bore 12 to immediately
detonate the booster charge when the fuze is set
for superquick action. The fuze can also be set
for delay action by obstructing the passage for
the flash, from the detonator contained in the
nose, forward of the sleeve {l. When thus ar-
ranged, and assuming that the plungers 9 have
been set back by centrifugal force, upon impact
with a target, core T is moved forward, relatively
to housing 6, to cause firing pin (4 to. strike
the primer of powder train 5 which produces a
flash through passage I6 for setting off the hooster
and bursting charge, not shown, after a short
delay, all of which operation is conventional in
fuzes of the aforementioned types.

The delay arming device, eomprising the in-
vention, and designated generally 17, is con-
tained for the most part within an annular
chamber 18 which is a conventional part of
the fuze housing 6 and which is located for-
wardly of core T, and in addition, the core 1
is provided with a forwardly opening well or
recess {9 (Fig. 5) constituting a modification
thereof and in which a portion of the device 17
is contained. The delay arming device {71 in-
cludes an elongated, segmental shaped cenfrifu-

-gally operated element 20 which is contained in

the well 19 and which is keyed to a shaft 2(
which extends axially through said well, ' The
rear end of the shaft 21 is journalled in a recess
22 of the core T, which opens into the bed of
the well' 19. The forward end of the shaft 21
extends into the chamher (8 and has keyed
thereto a disk 23, a portion of the periphery of
which is pravided with teeth 24, forming a gear
segment. . A segmental shaped detent or stop

28 is kgyed ~to the forward end of the shaft 2f, ..

forwardly: of the disk 23. Disk 23 and detent

25 are Iocateﬁ n f;he recess 8.
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A shaft 26 is journalled in a recess 2T in the

core 1, and extends forwardly therefrom into

the recess 18, and has an escapement wheel 28
keyed thereto and a pinion 28 keyed to ifs fov-
ward end and forwardly of the escapement wheel
28. Escapement wheel 28 and pinion wheel 29
are disposed in the recess or chamber 8. As
best seen in Fig. 6, the escapement wheel 28 is
disposed behind and in partly overlapping rela-
tionship to the disk 23, and the pinion 29 is dis-
posed in the same plane as the disk 23 and is
located so as to mesh with the gear teeth 24,
when the device 17 is in its initial and inter-
mediate positions, as illustrated in Figs. 1 and 2,
respectwely
© A shaft 30 is seated in a recess 34 of the core 7
and projects forwardly therefrom into the cham-
Dber 18. An escapement or pallet 32 is disposed in
‘chamber 18 and is swingably mounted on the
shaft 30 which is provided with a head 33 which
retains the pallet 32 in engagement with the
‘shaft 80. Pallet 32, as seen in Figs. 1-3, is lo-
cated adjacent the escapement wheel 28 and is
provided with pawls 34 for alternately engaging
the teeth of escapement wheel 28, to regulate the
rotation thereof, in a conventional manner.
.. A pin 35 is anchored in the core 7 and pro-
trudes therefrom forwardly into the chamber {8.
‘A lever 36 is provided with an elongated slot 31
i which the pin 85 is loosely received and by
means of which the lever 3§ is pivotally and slid-
ably mounted in chamber {8. The lever 38, as
seen in Fig..6, is disposed in the same plane as
the stop or detent 25 and is provided with a por~
‘tion 88 which is located in partial overlapping
relationship to the disk 23 and which normally
‘bears against the arcuate edge of the stop 25.
Lever 36, on the opposite side of its pivot, is
provided with an extension 39.

Referring to Fig. 6, the core T is provided with
a bore having a restricted rear end 48, which
opens .into one of the bores 8 at its rear end, as
seen in Fig. 4, and an enlarged forward end 4¢
having an internally threaded forward portion
42 which opens forwardly into the chamber (8.
A bushing 43 is disposed in threaded engagement
with the portion 42 -and is provided with a hore
‘of the same diameter as the bore portion 48 and
which is in alignment therewith, for receiving a
setback pin 44 which is reciprocally mounted in
the bore portion 48 and the bushing 43. A collar

-
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45 is suitably fixed to the pin 44 and is recipro- - .

cally disposed in the bore portion 4. A helical
spring 46 is carried by the pin 44 and is con-
tained in the bore portion 41, bhetween the bed
thereof and the collar 45, for urging the pin a4
forwardly and to its position of Fig. 4; in which
position the forward end of the pin 44 protrudes
into the chamber I8 and forms a stop against
which the lever end 38 bears to prevent counter-
clockwise swinging movement of the lever 36 as
seen in Figs. 1-3.

. -With the pin 44 thus disposed, as seen in Fig. 4,
its rear end is disposed in the rear end of the
bore portion 49 adjacent one of the radial bores
8 and slightly behind or outwardly of the plun-
ger 9 which is disposed therein, for a purpose
which will hereinafter be described.

A torsional spring 47 is located in the chamber
18 and is anchored to two spaced pins 48 which
project from the housing 7 forwardly into cham-
ber 18, as clearly illustrated in Figs. 1-3, and is
provided with a free end which bears against
the terminal of the lever end $9 and which is

55

60

70

biased in a clockwise direction for urging the
lever portion 39 against the setback pin 44 or in
a counterclockwise direction.

As seen in dotted lines in Figs. 1, 2, and 3, &

-stop pin 49 projects upwardly from the bed of

the well 19 and is disposed to be engaged by a
portion of the member 20, when in its position
of Figs. 1 and 2 to prevent back winding of the
gear train beyond its starting position. A
weighted arm 50 is swingably mounted in cham-
ber 18 on a headed pin 51 which is anchored in
core 1. A torsional spring 52 is anchored in a
split pin 53 which projects into the chamber 18
from.the core 1. Spring 52 bears against arm
50 for biasing said arm against a portion of the
pallet 32 to resist rocking movement of the pallet
to thereby prevent inadvertent movement of the
gear train. The arm 50 is centrifugally swung
out of engagement with the pallet 32, when the
fuze is rotated in flight, to release the pallet and
gear train for normal operation.

The parts of the device |7 which are con-
tained in the chamber (8 are retained in place by
means of a cover shown in dotted lines at 94, in
Tigs. 4 and 5.

Assuming the parts of the device {7 and of
the fuze to be in their initial positions, as shown
in Figs. 1 and 4, when a projectile, not shown,
containing the parts is fired from a weapon, the
initial acceleration of the projectile will cause
the pin 44 to be set back against the thrust of its
spring 6. This rearward movement of the pin
44 will cause the rear end thereof to move into
the bore 8, into which the bore &6 opens, out-
wardly or behind the plunger 9 thereof, to form
a stop to prevent radial outward retraction of
said plunger 8 to a position where it will release
the stem (f. Likewise, the rearward mcvement
of the pin 44 will cause the forward end thereof
to move out of the chamber {8 and out of engage~
ment with the lever end 39. The lever 36 thus
being released at its end 39 will slide in a direc-
tion substantially radially outward of the cham-
ber 18 to the extend of its movement as per-
mitted by the slot 37, so that said lever will move
from its position of Fig. 1 to its position of Fig. 2.

‘This movement is primarily produced by the free

end of the spring 41 bearing against the terminal
of the lever portion 39, but is also partially
caused by the centrifugal force resulting from
the rotation of the fuze. The rotation of the
fuze will cause the segmental weighted element
20 to begin to revolve in a clockwise direction, as
seen in Pigs. 1 to 3, from its position of Figs. 1
and 2. The disk 28 and stop 25, being rotatively
connected to the member 26, will be rotated there-
with so that said stop 25 is rotated relatively to
the concave edge of the lever portion 38. Like-
wise, the rotation of the parts 20, 23, and 25 are
regulated by the escapement wheel 28 and pallet

32, due to the fact that the gear teeth 24 are in

mesh with the pinion 29 which is rotatably con-
nected to the escapement wheel 28. As the stop
25 approaches its position of Fig. 3, the gear
teeth 24 move out of mesh with the pinion 29
to permit a final, free movement of the parts
20, 23, and 25, and as the trailing, substantially
radial edge of the stop 25 clears the terminal of
the lever portion 38, said lever end 38 is released
and thereby permitted to swing by centrifugal
force in a clockwise direction from its position
of Fig. 2 to its position of Fig. 3.. This clockwise

‘ ‘movement of lever 36 causes its end 39 to move
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out of obstructing. relationship to pin 44, and a8
‘déceleration of the projectile has already com-
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menced, spring 46 will project the pin 44 for-
wardly and back to its position of Fig. 4, to re-
lease the plunger 8, which was held thereby, so
that said plunger can be, retracted radially out-
wardly and out of engagement with the sleeve
{iI. The other plunger 9 will have been pre-
viously moved cutwardly by centrifugal force so
that the fuze will have been held in a disarmed
condition only by the plunger 9, which was en-
gaged by the setback pin 44. Therefore, it will
be readily apparent that the device IT regulates
the arming of the fuze when set for delay func-
tioning. By simple expedient, such as varying the
number of teeth 24, the length of time and the
distance of flight required to arm. the projectile
fuze can be accurately regulated.

Various modifications and changes are con-
templated and may obviously be resorted to with-
out departing from the spirit and scope of the
invention as hereinafter defined by the appended
claims, as only a preferred embodiment thereof
has been disclosed.

I claim:

1. A delay action arming device for projectile
fuzes of the rotating type, comprising a setback
pin movable, upon aceeleration of a fuze in which
it is contained, into a position to render the fuze
safe, a release lever slidably and pivotally
mounted relatively to the setback pin, a cen-
trifugally actuated detent against which the
lever bears, said pin being setback upon accelera-
tion out of engagement with the lever wherehy
the lever is released for sliding movement into
a position to prevent return of the sethack pin,
and said detent being movable by rotation of the
fuze, to a position to disengage the lever, whereby
the lever is centrifugally swung to a position in
unobstructing relationship to the setback pin
50 that upon deceleration, said pin is free to move
to a position to arm the fuze.

2. A delay action arming device as in claim 1,
and escapement means for regulating the move-
ment of the detent to a lever releasing position.

3. A delay action fuze as in claim 1, and a tor-
sional spring for urging said lever into an ob-
structing position relatively to the setback pin.

4. In a fuze for projectiles of the rotating type
having a firing means secured thereto, a core
slidable in said fuze relative to said firing means,
centrifugal means in said core engaging said fir-
ing means to hold the same and said core im-
movable relative to each other and a delay arm-
ing device for the fuze, comprising a setback pin
movable upon acceleration of the fuze into con-
tact with the centrifugal means to hold the same
inactive against centrifugal force thereby render-
ing the fuze safe, a pivotally mounted release
lever normally engaging the setback pin and cen-
trifugally movable when released by setback of
said pin, into an obstructing position relatively
to the pin, and a centrifugally actuated detent,
against which the lever bears, movable by centrif-
ugal force of the fuze in flight, for releasing the
lever for movement to a position in unobstructing
relationship to the setback pin, and spring means
cooperating with said setback pin and effective to
move the same upon deceleration of the fuze in
the direction of its flight, away from the cenfrif-
ugal means to release said firing means and said
core for relative movement to each other, thereby
arming the fuze,.

5. A delay arming device as in claim 4, and
escapement means for controlling the centrif-
ugally impelled movement of the detent.

6. A delay arming device as in claim 4, said
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release lever being mounted for sliding and piv-
oting movement.

7. A delay arming device as in claim 4, said
release lever being mounted for sliding and piv-
oting movement, and a forsional spring bearing
against the releass lever for urging it into an ob-
structing position relatively to the setback pin.

8. A delay arming device as in claim 4, a gear
segment rotatable with the detent, a pinion in
mesh with the gear segment, an escapement
wheel rotatable with the pinion, and a pallet for
governing the step by step rotation of the escape-
ment wheel.

9. In a delayed action grming device for a
projectile fuze of the rotating, centrifugally-
armed type, a support adapted for attachment
with a projectile and rotatable therewith about
a longitudinal axis, an arming plunger fitting a
radial bore in said support and slidable, in re-
sponse to centrifugal force, from a safe position
to a fuze-arming position, a setback pin slid-
able in said support in response to acceleration,
from a first position to a second position in the
path of said plunger and, when in second posi-
tion, preventing movement of said plunger to
fuze-arming position, means urging said pin into
first position, a segmenial-shaped stop pivoted
in sald support, centrifugally-operated means
connected with said stop to pivot the same, es-
capement means carried by said support and
normally connected to control the rate of rota-
tion of said stop, a lever slidably and pivotally
mounted in said support, spring means urging
said lever into a position with respective ends
in contact with said stop and pin, said pin when
moved to second position, releasing one end of
said lever for movement into the path of said
pin to hold the same in second position, said
stop when rotated to predetermined position
under control of said escapement, releasing the
other end of said lever to permit movement there-
of out of said obstructing relation to free said pin
and permit arming of said fuze.

10. In a delay action arming device for projec-
tile fuzes of the rotating type, a plunger movabie
in response to centrifugal force from a safe posi-
tion to a fuze-arming position, a lever slidably
and pivotally mounted for movement into first,
second and third consecutive positions, means
urging said lever into said positions, consecu~-
tively, a pin and a movable stop normally engag-
ing opposite ends of said lever, respectively, to
hold the same in first position, said pin being mov-
able, in response to linear acceleration, to release
said lever for movement to second position and
simultanecusly to obstruct movement of said
plunger to fuze-arming position, said lever in sec-
ond position obstructing return movement of said
pin, and centrifugally-operated time-controlled
means operable to move said stop out of contact
with said lever to permit movement of said lever
to third position, said lever in third position again
releasing said pin for movement to free said
plunger.

JAMES F. McCASLIN.
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