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Hanns-Jurgen Diederichs
[full name of declarant(s) J

Langstucken 10, D-2071 Rotenbek
[full address of declarant(s) - not post office box]

. . . . Federal .Republic, .of. Germany.

solemnly and sincerely declare as follows:

1. I amZ-He—aue authorised by Nico-Pyrotechnik Hanns-Jurgen Diederichs GmbH 
& Co.KG, the applicant for the patent to make this declaration on its 
behalf.
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The basic application as defined by Section 141 of the Act was made in 
Federal Republic of Germany on 16 August 1988 by
Nico-Pyrotechnik Hanns-Jurgen Diederichs GmbH & Co.KG

3. Ni 11i Lubbers, of Lauenburger Str. 4, Hubertushof, D-2077 Grande, 
Federal Republic of Germany, is the actual inventor of the invention and 
the facts upon which the applicant is entitled to make the application 
are as follows:- Nioo-Pyrotechnik Hanns-Jurgen Diederichs GnbH & Co.KG 
is entitled by Contract of Employment between the inventor as employee, 
and Nico-Pyrotechnik Hanns-Jurgen Diederichs GmbH & Co.KG as employer, 
as a person who would be entitled to have the patent assigned to it if a 
patent were granted upon an application made by the inventor.

4. The basic application referred to in paragraph 2 of this Declaration was 
the first application made in a Convention country in respect of the 
invention the subject of the application.

DECLARED at Trittau this 9th day of July 19 90
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Signature of Declarant(s)

(Managing Director)
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(57) Claim

1. An impact fuse with fore-bore safety for a projectile, 
comprising;

an impact fuse,

I a percussion needle extending generally in the direction of flight
1 of the projectile and stationarily disposed within the impact fuse, ‘

an impact body being slideably mounted to the percussion needle,

, an annular track defined between an external surface of the impact
j body and an internal surface of the impact fuse, the track comprising

stepped annular surfaces generally parallel to the percussion needle, the r.

surfaces being interconnected by tapered annular rimp portions, and ;
a blocking sphere located within the track, the blocking sphere 'j

being adapted to be positively deflected along the track so as to provide 

means by which a fore-bore safety distance may be adjusted. , !
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(57) Abstract

A proximity fuse (2) with protection against premature detonation of a projectile (1) 
within the cannon has a Firing pin (3) fixed to the fuse and a percussion body (4) that slides in 
the direction of flight and is provided with a firing cap (5), as well as a track for a blocking 
ball (23) arranged between the percussion body and the inner wall of the projectile housing. 
When the blocking ball prematurely hits an obstacle in its track (22), it is blocked between a 
shoulder (18, 19, 20) of the inner wall of the housing and a ramp (17) in a groove (14, 15, 16) 
that is adjacent to the percussion body (4), preventing premature detonation. In order to allow 
definite distances to be set for which protection against premature detonation within the can­
non is ensured, the track (22) for the blocking ball (23) is stepped, ' that the blocking ball (23) 
can be blocked at several places within the fuse (2) between the snoulders (18, 29, 20) and the 
ramps (17) of different grooves (14, 15, 16).

(57) Zusammenfassung

Die Erfindung bezieht sich auf einen Abstandsziinder (2) mit Vorrohrsicherheit fiir ein 
GeschoB (1), mit einer ziinderfest angeordneten ZUndnadel (3) und einem ein Anziindhiltchen 
(5) enthaltenden, in Flugrichtung gleitend gelagerten SchlagkSrper (4) sowie mit einer Lauf­
bahn fur eine Sperrkuge! (23) zwischen Schlagkorper und Innenwand des GeschoBgehauses, 
die bei vorzeitigem Auftreffen auf ein Hindernis in ihrer Laufbahn (22) zwischen einer Schul­
ter (18, 19, 20) an der Gehgiiseinnenwand und einer Rampe (17) einer Nut (14, 15, 16) am 
Schlagkorper (4) eingeklemmt wird und dadurch eine Ziindung verhindert. Um fiir die Vor­
rohrsicherheit definierte Distanzen einstellen zu konnen, wird gemSB der Erfindung vorge-

* -*1

L

schlagen, die Laufbahn (22) fiir die Sperrkugel (23) stufenffirmig auszubilden, so daB die
Sperrkugel (23) an mehreren Orten innerhalb des Ziinders (2) zwischen Schultem (18, 19, 20) und Rampen (17) unterschiedlicher 
Nuten (14, 15, 16) eingeklemmt werden kann.
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AN IMPACT FUSE WITH FORE-BORE SAFETY
The invention relates to an impact fuse with fore-bore safety.
Such a fuse is known from German Patent 24 26 838. A percussion 

needle stationary in the fuse has associated therewith an impact body 
5 which is guided to slide in the projectile's direction of flight and 

bears a percussion cap. This impact body is locked in the positions of 
transport and firing in the fuse casing with the aid of locking spheres 
which move out of their position of locking after the firing and, hence, 
release the impact body. When the projectile hits a target, the impact 

10 body under the influence of its inertia slides toward the percussion 
needle, whereby the percussion cap is detonated. In order to prevent 
unintentional detonation in the immediate vicinity of the point of 
firing, in the impact body there is provided a groove forwardly opening 
in the direction of flight, with at least one blocking sphere supported 

15 therein. Facing the open end of the groove there is disposed a shoulder 
stationary in the fuse, with an adjacent space accommodating the sphere. 

During the acceleration upon firing the projectile, the blockir, sphere 
is pressed onto the bottom of the groove. After the impact body has been 
released as the projectile emerges from the barrel, the acceleration of 

20 firing ceases. The projectile is slowed down by air resistance. Due to 
the influence of the initial acceleration, the sphere, which does not 
experience such air resistance, moves in its track toward the shoulder 
and then enters into a retaining space. The time span required by the 

sphere for this process can be adjusted by appropriately dimensioning the 
25 track. In the event that the projectile hits an obstacle within the 

region of fore-bore safety, the impact body shoots toward the percussion 
needle but the blocking sphere is jammed between the impact body and the 
shoulder so that detonation is prevented. Detonation can occur only when 
the blocking sphere has finally entered its retaining space.

30 The distance of fore-bore safety which can be attained with this
proximity fuse is in the range of one meter or slightly more. True, this 
distance can be adjusted by extending the track, but this can be effected 

only very imprecisely due to friction of the sphere between the groove 
and the cylinder housing.

35 The problem underlying the invention is to create an impact fuse of

the type under consideration, which makes it possible to increase the
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fore-bore safety distance and to set it in dependable fashion to 
well-defined values.

Accordingly, there is disclosed herein an impact fuse with 
fore-bore safety for a projectile, comprising;

an impact fuse,
a percussion needle extending generally in the direction of flight 

of the projectile and stationarily disposed within the impact fuse,
an impact body being slideably mounted to the percussion needle, 
an annular track defined between an external surface of the impact 

body and an internal surface of the impact fuse, the track comprising 
stepped annular surfaces generally parallel to the percussion needle, the 

asurfaces being interconnected by tapered annular ramp portions, and 
blocking sphere located within the track, the blocking sphere being 

adapted to be positively deflected along the track so as to 

by which a fore-bore safety distance may be adjusted.
Typically, the track for the blocking sphere stepped, 

sphere is positively deflected around the steps and, hence, 
safety distance can be adjusted.
spheres at the individual shoulders, the sphere's movement in the course 

of time from the initial position to the retaining space can be very 
precisely determined.

A preferred form of the present invention will now be described by 
way of example with reference to the accompanying drawings, wherein:

of a projectile's nose comprising a 
invention;
of the projectile's nose comprising the

provide means

thewherein
the fore-bore 

Owing to the deflection of the blocking

Fig. 1 is a cross section 
proximity fuse according to the

Fig. 2 is a cross section 
proximity fuse in the blocked position.

In the nose of a mortar practice cartridge 1 there is mounted an 
impact fuse 2 comprising a percussion needle 3 stationary in the fuse and 
an Impact body 4 in which a percussion cap 5 for detonating a smoke 
detonator 6 shown only schematically is inserted. The impact body 4 is 
mounted to slide in the enclosing casing of the projectile and provided 
with a head 7 tapering in steps toward the front.
is provided 

protrudes, 
impact body
bores 10 penetrating the casing and into recesses

In this head 7 there 
a central bore 8 into which the percussion needle 3
.η the region adjacent the casing of the projectile, the
4 is retained by two blocking spheres 9 which enter into

11 on the impact

u

'A

f

T



- 3 -
body 4. The projectile 1 is housed in a cartridge case 12, with a 

readily destroyed cover 13, e.g., a foil of plastic, paper or metal, 
situated between the cartridge case 12 and the blocking spheres 9.

Head 7 of impact body 4 has neighbouring annular surfaces 14, 15
5 and 16 separated by ramps 17. The inner wall of the projectile casing 1s 

shaped to be approximately parallel to this step structure, with an 
inwardly pointing shoulder 18 provided at the open end of the first 
annular groove 14, another shoulder 19 provided at the open end of the 
second annular groove 15, and a shoulder 20 provided at the open end of

10 the annular groove 16. This shoulder 20 is followed by a retaining space 
21. The free space between the head 7 of the impact body and the inner 
projectile wall forms a track 22 for a locking sphere 23.

When mortar practice cartridge 1 is fired, cartridge case 12 stays 
in the discharge means but does not damage cover 13. Locking sphere 23 

15 is pressed onto the bottom of the first groove 14, as shown in Figure 1.
When the projectile has left the mortar, the air resistance has a braking 

effect on the projectile but not on the blocking sphere 23. The latter 
travels on its track 22 toward retaining space 21 while the projectile is 
in flight, even in the case of a steep flight path. Blocking sphere 23

20 reaches retaining space 21 after the projectile has travelled about

15 m. When, subsequently, the projectile hits a target, impact body 4 
rushes forward on impact, pressing the two locking spheres 9 out of their 
recesses 11 and flinging them out into the air by destroying cover 13.

Impact body 4, which is now released, hits with the percussion cap on the 
25 tip of the percussion needle 3 so that the backward blast jet can ignite 

the smoke-blast charge 2.
However, if the projectile 1 hits an obstacle still during the time 

span within which blocking sphere 23 travels over its track 22, impact 
body 4 likewise shoots forward yet the blocking sphere 23 is clamped 

30 between a shoulder on the inner wall of the casing and a ramp 17 on the
head 7 of the impact body. The solid lines of Figure 2 denote a position
in which the sphere is blocked between the second shoulder 19 and the 
ramp 17, between annular grooves 14 and 15. The positions of the annular 
grooves and of the shoulders can be chosen so that, for example, such a

35 position of blocking arises when the projectile hits an obstacle at a
distance of about 5 - 8 m from the muzzle of the mortar. A blocking 
position of the blocking sphere between the first shoulder 18 and the

i
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ramp of the groove 14 is denoted by 23-1, which groove becomes effective 
at a distance of about 1 m before the muzzle. The blocking position of 
the blocking sphere, denoted by the dashed lines 23-2, becomes effective 

at a distance of about 8 - 12 m before the muzzle of the mortar.
5 Detonation is possible only when the blocking sphere is situated inside 

the retaining space 21, i.e., after a flight path of more than 12 m, as 

indicated by 23-3 in Figure 2.

TMS/28731
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The claims defining the invention are as follows:
1. An impact fuse with fore-bore safety for a projectile, 

comprising;
an impact fuse,

5 a percussion needle extending generally in the direction of flight
of the projectile and stationarily disposed within the impact fuse, 

an impact body being slideably mounted to the percussion needle, 
an annular track defined between an external surface of the impact 

body and an internal surface of the impact fuse, the track comprising
10 stepped annular surfaces generally parallel to the percussion needle, the 

surfaces being interconnected by tapered annular ramp portions, and
a blocking sphere located within the track, the blocking sphere 

being adapted to be positively deflected along the track so as to provide 
means by which a fore-bore safety distance may be adjusted.

15 2. The impact fuse of claim 1 wherein said tapered portions taper

inwardly towards the direction of flight of the projectile.
3. The impact fuse of claim 1 or claim 2 wherein the impact body 

is provided with a bore within which the percussion needle is guided.
4. An impact fuse substantially as hereinbefore described with

20 reference to the accompanying drawings.

DATED this TWENTIETH day of AUGUST 1991

h

Nico-Pyrotechnik Hanns-Jurgen Diederichs GmbH & Co. KG

Patent Attorneys for the Applicant
SPRUSON & FERGUSON

TMS/28731
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Abstract

The invention relates to a proximity fuse (2) with fore-bore safety for 

a projectile (1), comprising a percussion needle (3) arranged in a stationary 

position in the fuse, an impact body (4) which encloses a percussion cap (5) 
and is mounted to slide in the direction of the projectile's path of flight, 
and a track for a blocking sphere (23) between the impact body and the inner 
wall of the fuse casing, which blocking sphere, upon premature impact on an 
obstacle, is clamped on its track (22) between a shoulder (18, 19, 20) on the 
inner wall of the casing and a ramp (17) of a groove (14, 15, 16) on the 

impact body (4) and, hence, prevents detonation. In order to facilitate the 
adjustment of well-defined distances of fore-bore safety, it is proposed, in 
accordance with the invention, to give the track (22) for the blocking sphere 

(23) the shape of steps so that the blocking sphere (23) can be clamped at a 
plurality of places inside the fuse (2), between shoulders (18, 19, 20) and 

the ramps (17) of various grooves (14, 15, 16).

Figure 2.
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