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i
PERCUSSION FUSE FOR PROJECTILES

This invention relates to improvements in percussion
fuses for use in projectiles and more particularly to a
construction for a percussion fuse which retards move-
ment of a primer carrier and moves any one of a plu-
rality of primers to fusing position.

A commonly known form of percussion fuse includes
a carrier for supporting a primer which is movable from
a releasably locked position to a fusing position where
it may be detonated by a needle-bolt. Movement of the
carrier to the fusing position is accomplished by spring
means. The primer carrier is released from its locked
position by a safety device only after the projectile has
left the gun barrel. The spring means then acts to press
on the primer carrier moving the primer carrier and
causing the primer to be positioned within the range of
action of the needle-bolt.

To avoid sudden movement of the primer carrier to
the fusing position following its release, a delay device
is required. A common form of delay device is a gear
and escapement mechanism which is coupled to the
primer carrier. Such a mechanism includes a greater
number of separate mechanical parts requiring a sub-
stantial amount of space in the fuse casing and also is
expensive since the mechanical parts must be manufac-
tured with high percision. Such a mechanism has the
further disadvantage that it is sensitive to shock and
blows, thus requiring a special mounting arrangement
in the fuse casing. Assembly of a fuse requiring such a
mechanism is costly. '

It is an object of this invention to produce a percus-
sion fuse with a primer carrier having a delay
mechanism to delay movement of the primer carrier
and which is more simply constructed and is safer in
design.

According to the invention a bore is provided in a
housing for containing a slidably mounted carrier
means for supporting at least one primer. The carrier is
movable between a position where it is retained by a
releasable locking device and where the primer itself is
outside of the range of action of a primer detonation
device and a position where the primer may be
detonated by the detonation device. Spring biasing
means is provided to move the carrier between the
locked position and the fusing position, but this move-
ment is retarded by a resilient deformable means such
as an encircling seal ring mounted on the carrier which
cooperates with the cylindrical bore of the housing and
is deformed during movement of the carrier.

A delay time which is much longer than has been ob-
tainable with previously known mechanisms is possible
with the delay mechanism of the present invention. At
the same time, the construction of the delay
mechanism is greatly simplified and all mechanically
moving parts of previously known delay mechanisms
are eliminated. The delay in movement of the primer
carrier is effected solely by the deformation of the seal
ring as the spring means pushes the carrier towards the
fusing position. No additional space is required for the
delay mechanism. Other advantages of the improved
delay mechanism include its reliability even under con-
ditions of extreme cold, e.g., —40°C which is not possi-
ble with previously known delay mechanisms.

Delay is not only caused by the deformation of the
seal ring but also by the fact that air pressure builds up
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in the bore in which the primer carrier is located in ad-
vance of the seal ring as it is being pushed towards the
fusing position. Thus, the carrier and the spring means
must overcome a back pressure as it moves forward.
Furthermore, the seal ring causes a vacuum to be
generated behind it as it moves towards the fusing posi-
tion whereby a cumulative double delay effect is ob-
tained. It will be appreciated that the safety of the fuse
is considerably increased in view of the lenthened dura-
tion of travel of the primer carrier. Furthermore, since
the overall assembly is simplified the fuse housing itself
can be shortened.

Optionally, the cylinder bore in the fuse housing may
be conically shaped whereby deformation of the seal
ring producing the time delay is more efficiently in-
itiated. Thus, the deformation progresses gradually as
the carrier moves along the bore and there is less
chance that the carrier movement might be stopped
prematurely by the resistance caused by the seal ring in
contact with the cylinder bore wall.

The seal ring itself comprises at least one seal washer
of elastic material such as a rubber or elastic plastic.
Polytetrafluorethylene known commercially as *-
Teflon” is a preferred material. The seal washer may be
retained between the carrier itself and a bush mounted
on the carrier. Optionally, several seal discs having dif-
ferent diameters may be used. In such instances the
washer in the forward position with respect to the
direction of movement of the carrier is larger in diame-
ter than the cylinder bore. If there are two further
washers, the one contiguous to and behind the first
washer is smaller than the diameter of the carrier while
the next adjacent washer has a larger diameter than the
carrier. The deformed projecting part of the largest seal
washer is supported by the deformation of the other
seal washers as pressure is applied against the inner
wall of the bore. Thus, a tight sealing effect is obtained
between the carrier and the associated bore which ef-
fectively assists the build-up of air pressure on one side
of the seal device and a vacuum on the other side. An
increase in the delay effect is thereby obtained.

According to another feature of the present inven-
tion, the carrier may be designed to support more than
one primer, the primers being spaced apart longitu-
dinally along the carrier. This is desirable where a
selection of primers is desired which when detonated
will act at different speeds. In such instances the carrier
is provided with a step-shaped groove which may be en-
gaged by a set screw mounted in the housing. Thus, by
adjustment of the set screw movement of the primer
carrier can be limited to one of a number of positions
whereby the selected primer may be located at the fus-
ing position when the carrier stops.

Having described the invention generally, a
preferred embodiment will now be described by way of
example with reference to the accompanying drawings
in which: }

FIG. 1 is a longitudinal section of a percussion fuse
according to the invention;

FIG. 2 is a side view of the fuse of FIG. 1 partially in
section to show the central part in the transverse medi-
al plane;

FIG. 3 is a cross-section along the line III—III of FIG.
1
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FIG. 4 is a further embodiment of a percussion fuse
according to the invention shown in longitudinal sec-
tion;

FIGS. 5, 6 and 7 show the delay mechanism in detail
at various stages during movement of the primer carri-
er; and

FIGS. 8 and 9 show the movable primer carrier of
FIG. 3 in two further positions.

The fuse shown generally at 1 includes a casing 2
having a cap portion 3 which conveniently is screwed
into place on the casing. The cap portion 3 includes a
bore 4 in which a needle-bolt 6 is slidably mounted.
The needle-bolt 6 includes a head 5§ and is held in the
percussion position by the helical and compressible
spring 7. An inertia shell 8 surrounds the needle-bolt 6
and is retained in a normal position by helical and com-
pressible spring 9 which is presses against the head por-
tion of the inertia shell 8 at the one end and against the
casing 2 at the opposite end. The head portion of the
inertia shell presses against and retains retaining balls
10 in position. A transverse bore 11 in casing 2 con-
tains a transversely movable primer carrier 13 which it-
self includes a bore -14 having a closed end. The bore
14 is designed to receive one end of the inertia shell 8
which is normally positioned only a short distance into
the bore 14. A plurality of primers 15 and 16 are ar-
ranged longitudinally in carrier 13, each of the primers
having a different rate of action when detonated. Carri-
er 13 is biased towards the right as seen in FIG. 1 by
helical spring 17 which engages at its one end a screw
cap 18 and the carrier 13 at the opposite end. A
preliminary percussion cap 19 is located adjacent the
transverse bore 11 and a main percussion cap 20 is
located on the opposite side of the preliminary percus-
sion cap 19.

In the embodiment shown in FIG. 4 the primer carri-
er 13a is provided with an extension 135 which extends
out of the casing 2 to indicate externally the position of
the carrier 13a. '

In both embodiments the primer carrier 13, 13a is
secured against movement within the bore 11 by the
engagement of the inertia shell 8 in bore 14. As an ad-
ditional safety precaution, the primer carrier may be
additionally secured by a wire clip 21 which is inserted
from the outside. When the gun barrel is loaded with
the projectile, the wire clip 21 is removed.

Upon firing the projectile the inertia shell 8 will be
driven downwardly as seen in FIG. 1 compressing
spring 9 and the end of the inertia shell 8 will extend
more deeply into bore 14 in the carrier 13. The move-
ment downwardly of the head of the inertia shell 8
releases the retaining balls 10 which drop aside into the
space surrounding the spring 9. As acceleration of the
projectile decreases the spring 9 overcomes the inertia
of shell 8 and moves the shell upwardly beyond its
original position since the head of the shell is no longer
blocked by the retaining balls 10. The opposite end of
the shell 8 moves out of the closed bore 14 in the carri-
er 13 thereby releasing the carrier. Spring 17 then
pushes the primer carrier 13 towards the right as seen
in FIG. 1.

At this point, the delay mechanism 22 begins to take
effect. It consists of a sealing device having at least one
seal washer. In the embodiment shown, the washers 23,
24 and 25 are secured between the primer carrier 13
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and a bush 26 pressed onto the end of the carrier. The
washer 23 which is contiguous to the carrier body 13
has the largest diameter which is greater than the
diameter of bore 11 in which the primer carrier 13 is
movably positioned. The seal washer 25 adjacent to
bush 26 is greater in diameter than that of primer carri-
er 13 while the intermediate washer 24 is smaller in
diameter than the diameter of carrier 13.

With reference to FIGS. 5, 6 and 7, the entry to bore
11 is conical at 11a, the purpose being to facilitate the
entry of the elastic seal washer 23 as it is deformed dur-
ing movement of the carrier 13. As the spring 17
pushes the carrier 13, the projecting part of the seal
washer 23 begins to deform and is bent down adopting
an arcuate shape against the conical surface 11a. The
deformation increases as the carrier moves further
along past the conical part 11a and then the deforma-
tion is stabilized as the carrier moves beyond the coni-
cal portion 11a. Since all three washers 23, 24 and 25
project over the flange section of bush 26, washers 25
and 24 are also elastically deformed when the primer
carrier 13 is pushed further into bore 11. The diameter
of washer 25 is preferably such that this washer 25
comes to bear on the bent-down washer 23 thus rein-
forcing the pressure of the bent part of washer 23
against the walls of cylindrical bore 11. The same rein-
forcement is obtained from the bending of the thicker
intermediate washer 24. A substantially air-tight seal is
maintained between the primer carrier 13 and bore 11
so that the air in bore 11 in advance of the washers is
compressed causing a counter-pressure to the action of
spring 17. At the same time, a vacuum is generated in
the space on the opposite side of the washers. This also
contributes to the delay in the movement of primer car-
rier 13. Thus after carrier 13 or 13q has been released
by the inertia shell 8, the delay mechanism 22 is actu-
ated as the result of the elastic deformation of the
washers. The action of spring 17 becomes only slowly
effective, and in this way the safety of the fuse is con-
siderably increased and extended in time.

A set screw 27 is provided which may be regulated to
adjust its extension into groove 28 in the carrier 13 or
13a. The bottom of the groove 28 is stepped to provide
stop surfaces 29 and 30. By regulating the extension of
set screw 27 into groove 28, the length of movement of
the carrier 13 can be controlled depending upon which
stop surface 29 or 30 the end of the set screw 27 con-
tacts. For the slowly acting primer 16 to be moved into
fusing position, the set screw 27 is adjusted to project
far enough that the primer carrier 13 is stopped when
stop 29 reaches the end of the set screw 27 (FIG. 9).
With the set screw 27 in a less extended position, stop
surface 30 will come into contact with the end of the
set screw so that the faster acting primer 185 is stopped
at the fusing position below needle-bolt 6.

With the arrangement of more than one primer in the
carrier 13, there is no need to exchange primers when a
different primer is required. The fuse can be set to the
fast or slow primer at any time before firing. Also, the
set screw 27 can be designed as an additional safety
device if it is adjusted to contact the surface of the car-
rier 13 while the carrier is in its retracted position.
Thus, before the projectile is loaded in a gun, the set
screw must be adjusted to one of the predetermined
positions depending upon the primer desired.
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While a preferred embodiment has been illustrated

and described, it will be understood by those familiar
with the art that the invention is capable of numerous
modifications without departing from the spirit of the
invention.

I claim:

1. A percussion fuse for use in projectiles comprising

a. a housing,

b. primer detonation means movable along a first
path in said housing,

c. a bore in said housing defining a second path inter-
secting said first path, said bore being closed at the
opposite ends thereof and forming a closed
chamber at said opposite ends,

d. carrier means for supporting at least one primer
and movable along said bore between a retained
position adjacent said one end of said bore and at
least one fusing position,

e. means biasing said carrier means towards said fus-
ing position, and

f. inertia actuated releasable locking means for
retaining said carrier means in said retained posi-
tion and against movement by said biasing means
towards said fusing position,

g. said carrier means including sealing means engag-
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ing the surface of said bore to cause a vacuum to.

be created in said bore between one end thereof

and said sealing means and increasing pneumatic
pressure to be created in said bore between the op-
posite end of said bore and said sealing means as
said carrier means, upon release of said locking
means, moves from said retained position towards
said fusing position,

h. whereby movement of said carrier means by said
biasing means and fusing of said percussion fuse is
delayed.

2. A percussion fuse as claimed in claim 1 wherein

said bore is cylindrical and said sealing means com-
prises at least one deformable seal element mounted on

said carrier means and having a greater peripheral

diameter than said bore for engaging the surface of said
bore.

3. A percussion fuse as claimed in claim 1 wherein

said carrier means includes a plurality of stepped abut-
ment means and means to support a plurality of primers
arranged longitudinally thereon, said housing compris-
ing adjustable stop means for engaging one of said
stepped abutment means whereby any one of said
primers can be preselected to automatically move to
said fusing position by regulation of said stop means.

4. A percussion fuse for use in projectiles comprising

a. a housing,

b. primer detonation means movable along a first
path in said housing,

c. a cylindrical bore in said housing defining a second
path intersecting said first path, said bore being
closed at at least one end, ssssssssss

d. carrier means for supporting at least one primer
and movable along said bore between a retained
position adjacent said one end of said bore and at
least one fusing position,

e. means biasing said carrier means towards said fus-
ing position, and )

f. inertia actuated releasable locking means for
retaining said carrier means in said retained posi-
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tion and against movement by said biasing means
towards said fusing position,

g. said carrier means including sealing means engag-
ing the surface of said bore to cause a vacuum to
be created in said bore between said one end
thereof and said sealing means as said carrier
means, upon release of said locking means, moves
from said retained position towards said fusing
position,

h. said sealing means comprising at least one
deformable seal element mounted on said carrier
means and having a greater peripheral diameter
than said bore for engaging the surface of said
bore, and

. at least a portion of said bore having a conical con-
figuration with a progressively decreasing cross-
section in the direction of said fusing position to
progressively deform the periphery of said seal ele-
ment as said carrier means moves towards said fus-
ing position,

j- whereby movement of said carrier means by said
biasing means and fusing of said percussion fuse is
delayed and at the same time the possibility of said
carrier means being prematurely stopped during
movement towards said fusing position is reduced.

5. A percussion fuse for use in projectiles comprising

a. a housing,

b. primer detonation means movable along a first
path in said housing,

¢. a cylindrical bore in said housing defining a second
path intersecting said first path, said bore being
closed at at least one end,

d. carrier means for supporting at least one primer
and movable along said bore between a retained
position adjacent said one end of said bore and at
least one fusing position,

e. means biasing said carrier means towards said fus-

ing position, and ]

inertia actuated releasable locking means for

retaining said carrier means in said retained posi-

tion and against movement by said biasing means
towards said fusing position,

g- said carrier means including sealing means engag-
ing the surface of said bore to cause a vacuum to
be created in said bore between said one end
thereof and said sealing means as said carrier
means, upon release of said locking means, moves
from said retained position towards said fusing
position,

h. said sealing means comprising a pair of deforma-
ble seal elements mounted on said carrier means a
spaced distance from each other, one of said seal
elements having a peripheral diameter greater
than that of said bore and the other of said seal ele-
ments having a peripheral diameter greater than
that of said carrier means and an intermediate ele-
ment mounted on said carrier means positioned
between said one and other seal elements and hav-
ing a peripheral diameter less than that of said car-
rier means whereby said other and intermediate
elements reinforce the pressure of said one seal
element against the surface of said bore to main-
tain a substantially airtight seal,

. at least a portion of said bore having a conical con-
figuration with a progressively decreasing cross
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section in the direction of said fusing position to
progressively deform the periphery of said seal ele-
ment as said carrier means moves towards said fus-
ing position to further delay movement of said car-
rier means but at the same time reduce the possi-
bility of said carrier means being prematurely
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stopped during movement towards said fusing
position,

J. whereby movement of said carrier means by said
biasing means and fusing of said percussion fuse is
delayed.




