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To all usiom it may concern: 
Be it known that I, KARL WöLLER, en 

gineer, a subject of the German Emperor, 
residing at 12 Scharnhorststrasse, Dussel 

5 dorf, Germany, have invented certain new 
and useful Improvements in Shell-Fuses; 
and I do hereby declare the following to be 
a full, clear, and exact description of the in 
vention, such as will enable others skilled in 
the art to which it appertains to make and 
use the same. 
My invention relates to improvements in 

shell fuses and more particularly to fuses 
of that class in which explosion is caused by 
means of a bladed wheel which is moved by 
a current of air produced by the flight of the 
shell. In devices of this character such as 
are now in use the wheel is freely located in 
front of the head of the projectile or within 
a cavity of the said head, so that the admis 
sion of the air to the wheel is unobstructed 
and irregular. 
The object of my improvements is to so 

arrange the said wheel, that its action is 
perfectly regular, so that the movement of 
the wheel, and therefore the time of ignition 
depends on the distance of the projectile 
from the gun independently of its velocity. 
With this object in view my invention 

consists in completely inclosing the wheel 
within the body of the shell and conducting 
the air thereto through passages provided in 
the head of the shell, so that for a certain 
path of the shell always a definite amount of 
air is admitted to the wheel. By thus con 
structing the igniter the latter can be set 
so as to cause explosion at any desired dis 
tance from the gun, and it can have the same 
construction for projectiles of different char 
acter, whether the velocity of the latter be 
large or small. Therefore the same fuse can 
be used in projectiles of different construc 
tion. The arrangement of the wheel within 
the head of the fuse is advantageous also in 

45 this respect, that it is thereby protected 
against injury. 
The invention will be hereinafter fully set 

forth and particularly pointed out in the 
claims. 

For the purpose of explaining the inven 
tion several examples embodying the same 
have been shown in the accompanying draw 
ings in which the same letters of reference 
have been used in all the views to indicate 

55 corresponding parts. 
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In Said drawings Figure 1, is a vertical 
section of the head of a projectile containing 
the fuse, in which the blades of the wheel are disposed at an angle to a plane passing 
through the longitudinal axis of the shell, 
Fig. 2, is a horizontal section of the same 

side view of the head shown in Fig.1, Fig. 
4, is a side view partly in section of the 
head of the projectile. Fig. 5, is a hori 
Zontal section taken on the line W-V of 
Fig. 1, Fig. 6, is a horizontal section of the 
head taken on the line VI-VI of Fig. 1, 
Fig. 7 is a side view partly in section of the 
head of a shell embodying a modification of 
the construction shown in Figs. 1-6, the 
blades being arranged parallel and the pas 
sages at an angle to a plane passing through 
the longitudinal axis of the shell, Fig. 8 is a 
vertical section of a modification of the fuse 
in which the direction of the passages for 
conducting the air to the bladed wheel is 
variable, Fig. 9, is a side view of Fig. 8 simi 
lar to that shown in Fig. 4, Fig. 10 is a view 
similar to Fig. 9 with the parts in different 
position. Fig. 11, is a further side view of 
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taken on the line II-II of Fig. 1, Fig. 3, is a 

65 

70 

75 

80 

the head shown in Fig. 8, and Fig. 12, is a 
horizontal section of the head taken on the 
line XII-XII of Fig. 8. 

Referring to the example illustrated in 
Figs. 1 to 6 of the drawings, the bladed 
wheel a is mounted within a cavity of the 
fuse b so as to rotate on balls c. The fuse is formed with a plurality of bores or pas 
Sages d through with the air passes during 
the flight of the shell. The passages are 
formed in such a way, that the air strikes 
against the blades of the wheel a so as to 
rotate the same. The larger the velocity 
of the shell is, the faster rotates the bladed 
wheel, but the bladed wheel has made a defi 
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nite number of revolutions, when the pro jectile has passed through a certain path. 
In its out of use position the bladed wheel a 
is protected against rotation by means of a 
longitudinally slidable bolt e of elongated 
cross-section which is normally held in en 
gagement with a notch of the fuse head by a 
spring f. When the shell is discharged 
from the gun, the spring f is compressed by 
the inertia of the bolt, so that the latter dis 
engages the notch within the head of the 
projectile and permits rotation of the bladed 
wheel. The rotation of the bladed wheel a 
is transmitted through intermediary gear 
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wheels 9 to a sleeve h disposed at the side of 
the fuse. The upper reduced portion of the 
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said sleeve is formed with a longitudinal 
slit i. Within the sleeve a spring actuated 
firing pink is longitudinally slidable which 
normally is locked against displacement by 
a nose in bearing on the upper face of the 
sleeve h. The firing pin can not be thrown 
forward by its spring n, before the sleeveh 
has been turned into a position in which the 
slit i is in register with the nose m. At its 
upper end the firing pin is formed with a 
head of square section, and it is in engage 
ment with a toothed wheel o. The latter is 
in mesh with another gear wheel p on the 
shaft of which a further gear wheel Q is lo 
cated. The latter is in engagement with the 
teeth of a setting ring r which is rotatable 
on the fuse head. By rotating the setting 
ring the firing pin is rotated and the nose m 
is adjusted relatively to the slit i, so that 
the bladed wheel must make a correspond 
ing number of revolutions, and the shell is thrown through a corresponding distance, in 
order to bring the slit into register with 
the nose m. and to enable the spring in to 
throw the firing pin against the fuses. 
With the device constructed as described 

the firing pin might be thrown into opera 
tion by rotating the setting ring so far that 
the slit i, registers with the nose m. To 
prevent in this case ignition of the fuse the 
shaft t of the fuse carrier u is equipped with 
a block oy of lead or other soft material. 
The said block is inclosed within a casing w 
which with its upper annular face bears against the firingpin k and prevents the 
same from being thrown rearward during 
transportation even if the slit i and nose m 
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are in register. Upon the initial shock 
caused by firing the gun the said block ) is 
thrown backward on the shaft t so that the 
casing up releases the firing pin. However, 
at the beginning the firing pin is locked 
against being thrown rearward, until the 
shell has passed through the distance to 
which the setting ring has been adjusted. 
To prevent rotation of the setting ring dur 
ing the flight of the projectile pins at are 
disposed within notches of the said ring, 
and a ring gy of soft material is located at 
the rear of the ring. Upon the initial shock 
the bolts ae are thrownbackward and into 
the soft ring, so as to prevent rotation of the setting ring. 
The fuse combines the functions of a time 

fuse and a concussion fuse. As stated 
above the block v. and the casing w are 
thrown backward upon the shaft t of the 
fuse carrier upon the initial shock caused by 
firing the gun. The fuse carrier is loosely 
mounted within the sleeve h and it is thrown 
forward by impact against the firing pin 
and causes ignition of the shell, when the 
latter strikes on the aim. The fuse can 
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also be set by adjusting the inclination of 
the blades of the bladed wheel, or by vary 
ing the direction of the passages for the air. 
An example of such a construction is shown 
in Figs. 8 to 12. 
The blades of the wheel a. and the front 

parts d of the air passages are located with in a plane which passes through the longi 
tudinal axis of the shell. The front ends of 
the air passages are extended rearward 
through a part d which can be turned with 
its ball shaped head within a correspond 
ingly shaped cavity of the head of the shell 
The lower ends of the parts d' are engaged 
by a rotary ring 2 which is provided with a 
nose 2 projecting through a slot of the cas 
ing of the fuse. The slot 3 permits adjust 
ment of the nose 2 and the ring 2. By 
ting the ring 2 the parts d, the bores of 
which connect the passages d and the out 
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let passages d. assume a different inclina-. p g 
tion relatively to the blades of the bladed 
wheel a whereby the number of revolutions. 
of the said wheel is effected. In Figs. 9 and 
10 I have shown the parts d? in different 
positions. 
I claim herein as my invention: 
1. In a shell the combination with a fuse 

having a cavity and passages extending 
from said cavity to the front side of the 
shell and rearward, and igniting means, of 
a wheel rotatably mounted within the said 
cavity and adapted to be rotated by air 
passing through said passages, and an op 
erative connection between said wheel and 
the igniting means adapted to cause ignition 
of the fuse after rotation of said wheel. 

2. In a shell the combination with a fuse, 
having a cavity and passages extending from 
said cavity to the front side of the shell and 
rearward, and igniting means, of a wheel 
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rotatably mounted within the said cavity 
and adapted to be rotated by air passing 
through said passages, an operative connec 
tion between said wheel and igniting means 
adapted to cause ignition of the fuse after 
rotation of said wheel, and locking means 
for said wheel adapted to be made inoper 
ative by the initial shock caused by the dis 
charge of the shell from the gun. 

3. In a shell the combination with a fuse 
having a cavity and passages extending 
from said cavity to the front side of the 
shell and rearward, and igniting means, of 
a wheel rotatably mounted within the said 
cavity and adapted to be rotated by air 
passing through said passages, an operative 
connection between said wheel and fuse 
adapted to cause ignition of the fuse after 
rotation of said wheel, and a pin within 
said wheel at the front side thereof, said pin 
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having an elongated cross-section and being 
slidable within said wheel longitudinally of 
the axis of the shell and normally pressed 
into a notch of said shell by a spring. 130 
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4. In a shell the combination with a fuse 
having a cavity and passages extending from 
said cavity to the front side of the shell 
and rearward, and igniting means, of a 

5 wheel rotatably mounted within the said 
cavity and adapted to be rotated by air 
passing through said passages, means to 
vary the relative position of said passages 
and the parts of said wheel adapted to be 

10 engaged by the air flowing through said 
passages, and an operative connection be 

tween said wheel and igniting means adapt 
ed to cause ignition of the fuse after rota 
tion of said wheel. 

In testimony whereof, I have signed this 15 
specification in the presence of two sub 
scribing witnesses. 

KARL VOLLER. L. s. 
Witnesses: 

WALTER WoNNEGUT, 
ALFRED HENKEL. 


