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To all ??f???, ii 71????????7"?. 
Beit known that I, GÉZA. KLUMAK, a subject 

of the Emperor of Austria-Hungary, residing 
at Vienna, in the Province of Lower Austria, 

5 in the Empire of Austria-Hungary, have in 
vented certain new and useful Improvements 
in Distance-Fuses for Projectiles or Torpe 
does; and do hereby declare the following to 
be a full, clear, and exact description of the 

Io invention, such as will enable others skilled 
in the art to which it appertains to make and 
Juse the saine, reference being had to the ac 
companying drawings, and to letters and fig 
ures of reference marked thereon, which form 

15 a part of this specification. 
This invention relates to mechanically-op 

erated distance-fuses in which the explosive 
projectile or torpedo is connected to a spindle 
which is rotated by a vane-wheel acted upon 

20 by the resistance of the air or water and which 
transmits such motion to a train of wheels for 
releasing after a given time the percussive 
firing-pin of the projectile. 
Such distance - fuses as at present con 

25 structed do not fulfil the necessary condi 
tions-namely, that the fuse shall effect the 
firing of the explosive charge in a perfectly 
reliable manier after having passed through 
the exact distance required. The cause of 

3o this is that, oil the One hand, the value-wheel 
and the mechanism actuated thereby are 
imade too heavy or are so arranged that with 
the great speed of rotation of the vane-wheel 
a considerable braking action is produced in 

35 consequence of the fictional resistance, 
whereby the release of the firing-pin is re 
tarded. On the Other fand, the initial con 
cussion to which the projectile is subjected 
on firing has a detrimental action upon either 

4o the firing-pin or the train of wheels or on the 
Vane-wheel or on all of these combined, so that 
either the explosion occurs at the wrong time 
or locality or does not occur at all. 
The present invention has for its object a 

45 distance-fuse in which these defects are ob 
viated by arranging the percussive firing-pin 
in the continuation of the axis of the Vane 
Wheel and in the centerline between the train 
of wheels, which is arranged in stages sym 

5o metrically ou each side of Such center line, 
so as to distribute the masses uniformly. 

such train by means of a coupling which can 
be automatically disengaged, so that it re 
volves both when setting the fuse to the re 
quired distance and when the vane-wheel ro. 
tates, at which time it bears with a lateral 
projection at its lower end upon a supporting 
piece provided with a notch. The value-wheel 
is made as light as possible and its spindle is 
carried in such manner that friction is re 
duced to a great extent. This arrangement 
allows of the use of a very strong spring for 
propelling the percussive firing-pin and in 
sures a perfectly uniform motion of the train 
Of Wheels, Wile at the same time it reduces 
to a minimum the prejudicial action of the 
initial concussion. 
The accompanying drawings show by Way 

of example a distance-fuse constructed ac 
cording to this invention (and which can also 
act as a percussive fuse) as applied to an ex 
plosive projectile. 

Figure 1 shows a vertical section of the pro 
jectile with its fuse, the transmission mech 
anism being shown diagrammatically. Fig. 
2 shows an external view of the mechanism 
for setting the fuse to the required distance. 
Fig. 3 is a cross-section on line XX, Fig. 1. 
Fig. 4 is an enlarged vertical section of the 
fuse mechanisna, together with the vane 
Wheel. 
The fuse consists of a screwed headpiece 

Cl, fixed in the projectile to be exploded, (gre 
nade, shrapnel, torpedo, &c.,) in the enlarged 
upper end of which head are inserted the 
Socket-pieces t and c, which are secured by 
the screw-cap cl. The socket-piece b is fixed 
in the head C, while the upper socket-piece e 
can be rotated. To the socket l is screwed a 
tube e, formed in two parts, which are con 
nected together by the perforated support if 
of the percussion-pin. The lower end of the 
tube e carries a perforated nozzle-piece g, 
which projects down into chamber h, contain 
ing the explosive charge, and in this nozzle 
piece is introduced the firing-tube i, held in 
position by riveting over its lower end. In 
the upper end of the tube i is inserted the ig 
laiting-pelleti, which is held in position by a 
eap . The threaded projection of the socket 
piece band the supportfhave the percussion 
pin passing through them, on which acts the 

The percussion firing-pin is connected with propelling-spring 11. When the latter is com 
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ressed, the percussion-pun rests with its pro 
action n upon the supportf. This has a notch 
extending through it, Figs. 1 and 3, through 
thich the projection in of the percussion-pin 
an pass when the pin l has been turned into 
he position in which in faces.o, when the pint 
fill be thrown back by the spring against the gniting-pellet. The percussion-pin lis con 
lected by a coupling p, comprising two disks, 
ne of which (here shown as the lower one) 
:arries two pins 20, that enter holes 21 in the 
ther disk, that can be automatically disen 
gaged with the spindleg, Figs. 1 and 4, of the 
'otating mechanism. This rotating mechan 
sm, which is contained in the socket-piece c, 
sonsists of a series of toothed wheels 1 to 16, 
mounted between bearing-pieces r, as shown 
at Fig. 4. The first of such wheels 1 is fixed 
So the spindleg and the last, 16, upon the driv 
ing-spindles. The latter carries the vane 
wheel t, which during the flight of the pro 
jectile is rotated by the resisting medium, (air 
or water.) By means of the train of wheels 
1 to 16 this rotation is transmitted in a greatly 
retarded manner to the spindle. q and percus 
sion-pin in order that the release of the latter 
may be effected on reaching a predetermined 
point of the projectile's flight. The vane 
wheel it is inclosed in a casing it, fixed to the 
socket-piece c, in which casing are formed 
openings v, through which the air or water 
escapes after having acted upon the vane 
wheel. A cap U, secured by a bayonet-joint 
on the casing it, closes the access to the vane 
wheel, in which cap is provided a pin ac, that 
engages with the vane-wheel so as to prevent 
its rotation. For facilitating the accurate set 
ting of the fuse the socket-piece c is formed 
polygonal externally for the reception of a 
spanner, and it is provided with a pointer /, 
the motion of which is limited by the stops 2, 
Fig. 2, on the screw-cap d, which carries the 
setting-scale. 
Normally the wing or projection in on the 

firing-pin l is seated on the face of the stop 
and guide sleeve fout of register with its slot 
o, and from what has been said it is obvious that said wing or projection may be brought 
into register with said slot by a complete or 
a fractional revolution of the firing-pin, the 
maximum revolution of the said firing-pin be 
ing determined by the abutment-pins 2 on 
graduated screw-cap. d. If pointer y lies 
against the left-hand abutment-pin 2, Fig. 2, 
the wing or projection in on the firing-pin l 
will lie on the lower side of the sloto, Fig. 3, 
so that a complete revolution of the firing 
pin will be necessary to bring said wing into 
register with slot O, at which time the pointer 
y would lie against the right-hand abutment 
pina. Obviously by revolving sleeve c in 
the direction of rotation of the value-spindle 
s the firing-pin is similarly revolved from the 
lower edge of slot o, Fig. 3, around toward 
its upper edge, thereby reducing to that es. . . 
tent the extent of rotation of the firing-pin 
necessary to bring its projection ninto regis 

676,189 
ter with slot o, and consequently determina 
ing the time or the distance at which the pro 
jectile is to be exploded. During this ad 
justment or timing of the action of the firing 
pin the whole clock-train and vanetare moved 
through the desired are; but the vane t is 
held against independent rotation during 
such adjustment, and while the shell or the 
like is stored by the stop-pin a on cap w to 
prevent accidental rotation of the vane and 
explosion of the shell. This cap and pin is 
removed before loading the projectile into the 
gtum. 

If the described distance-fuse is to be used 
as a percussion-fuse, the cap av is not re 
moved, so that on the projectile striking the 
igniting-tube i is projected forward out of 
the nozzle g by the impact, causing the ig 
niting-pelleti to strike against the firing-pin 
l. The same action will take place if the time 
or distance fuse mechanism should not act 
properly for releasing the firing-pin. . 

I claim- w 
. 1. The combination with a projectile, a per 

cussion-primer arranged axially therein, a 
spring-propelled firing-pin in line with said 
primer and a locking device locking said pin 
against the action of its spring and adapted 
to release the pin when rotated; of a timing 
mechanism comprising a driving-spindle car'- 
rying a wind-driven vane and a train of trans 

9o 

mitting-gearing balanced about the axis of 
the projectile and the last element thereof in 
line and detachably connected with the fir 
ing-pin, for the purpose set forth. . 

2. The combination with a projectile, a per 

OO 

cussion-primer arranged axially therein, a 
spring-propelled firing-pin in line with said 
primer and a locking device locking said pin 
against the action of its spring and adapted 
to release the pin when rotated; of a timing 
train of gearing comprising a driving-spindle 
in line with the firing-pin and carrying a 
wind-driven vane, a driving-pinion on said 
spindle, transmitting-pinions in line with the 
driving-pinion, the last of said pinions de 
tachably connected with the firing-pin, and 
intermediate transmitting-gearing arranged 
alternately on opposite. sides of the central 
pinions, for the purposes set forth. 

3. The combination with a projectile pro 
vided with a time-train chamber in its head, a 
time-train of gearing therein balanced about 
the axis of the projectile, a filler for said cham 
ber in which said time-train is arranged, a 
wind-driven vane for operating the time-train " and a percussion-primer arranged axially in 
the projectile; of a firing-pin interposed be-, 
tween said primer and the time-train and ro 
tatably and detachably connected with the 
latter, and a locking device locking said pill 
against the action of its spring and adapted. 
to release said pin when rotated, substan 
tially as and for thc purpose set fortli. 

4. The combilation with a projectic 'i')- 
vided in its head witlu a chamber clos cel : . 

?? 5 
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one end, means for revolving sa l chanilyer, 
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Wing-spindle carrying a wind-driven yane 

outer end and a driviig-pinion at its 
naer end within said chamber, said spindle 
arranged axially of the projectile, transmit 

5 tilag spindles and pinions in line with said 
diriving-spindle, the spindie of the last of said 
transmitting-pinions extending througi, the 
botton of the chamber, intermediate trans 
iëting-gering, arranged alteriaately on op 

ides of the axially-arranged pinions, 
separate blocks filling said charger irav 
earings for spindies of the raisiriittiig 

gearing and inclosing the samae; of E. siring 
praeiled percussion firing-pin in line with 

is 

ing-spindle and detachably connected 
spindle of the last of the series of 

g-giri and a locking digivige for lock 

on bination with a proj 
id concessica primera 

ei, a siring-propelied fir - 
th. said primer and a locking clievice 

id firing-pin against the agtion of 
and adapted to. release said pia 
ted; of a timing-train of gearing 
a driving-spindle carrying a wind 
sidies carrying transluitting 

! {{ivirg arid transmitting Spin 
y?ith i ?ae firing-pin ani di the latiter 

ng-pinions, in 
fig a’ra ingedi al 

Sei, fort. 
ojectile, of 

geari 
scii (ii) 

tube arranged axiallytherein, a primer at the 
inner end of said tube, spaced guide-sleeves 
in said tube, a firing-pin guided in said sleeves 
in line with the primer and provided with a 
wing in, the inner sleeve having a slot o, and 
a driving-spring abutting against the other 
guide, and a collar on said firing-pin; in com 
bination with a movable casing carrying a 
pointer adapted to travel over a fixed scale, 
retardi 
3, it 
connection between the gearing and firing 
pin, and a locking device locking the vane 
and gearing against rotation independently 
of the casing, substantially as and for the 
purpose set forth. , 

7. The combination with the spring-actu 

ng-gearing mounted in the casing, an 

ated firing-pin provided with the wing n, its 
slotiedi gide and stop-sleeve f, a revoluble 
casing carrying a pointer y, a retarding trans 
initing-gearing therein, a driving-Vane for 
said gearing and a separable connection he 
tween the latter and the firing-pin; of a fixed 
raduated scale over which the aforesaid 

pointer travels, a stop at either end of said 
scale, the latter and its stops arranged rela 
tively to the slot in a guide-sleeve f as de 
scribed, and means for temporarily locking 
the vane and mechanism driven thereby 
against rotation independently of their cas 
ing, substantially as and for the purpose Set 
forth. 

In testimony that I claim the foregoing 28 
my invention i have signed my name in pres 
ence of two subscribing vivitaesses. 

GiÉZA IXLUMAK. 
Witnesses: 

ALVESTO S. HOGUE, 
ÅUGUST FUGGER. 
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