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and has for its object to enhance the reliability 
of timing and ignition of such fuses under all 
possible working conditions. To attain this ob 

5 ject it has been found in practice to be essential 
to adopt a combination of measures which con 
tribute jointly to the achievement of the aim in 
view, and of which no one can be omitted without 
impairing the efficacy of the others. The inven 

6 tion relates more particularly to electric time 
fuses of the type comprising a charge of a re 
tarding composition for the purpose of effect 
ing the timing. 
One of the above-mentioned measures is the 

i5 provision of a match head which, while being 
capable of easy electric ignition, generates, at the 
last stage of the combustion an intense heat with 

it much gas generation and will ensure igni 
tio of the retarding charge even if the latter 

20 should be difficult to ignite. In this respect the 
intention consists in coating the core of the 
match head with a layer of metal powder mixed 
with an Oxygen carrier, 

Reliable ignition of the retarding charge is fur 
ther ensured according to the invention by en 
closing said charge in a cylinder presenting to the 
match head a tapered end whereon the heat is 
concentrated. . . . . 
A further measure essential for the attainment 

of the object of the invention is the use of a re 
tarding charge which will burn at a slow regular 
rate and which can be stored without degenera 
tion, and in this respect the invention consists in 

25 

30 

forming the charge from iron powder the par 
35 ticles of which are coated with a neutral, readily 

adhering substance Such as chalk or the like, and 
mixed in coated condition with an oxygen carrier. 
The attainment of the object of the invention 

is further conditional on the provision of an her 
inetic closure for the different charges so that 
the internal gas pressure will remain high and 
without fluctuations, in order that the combus 
tion of the retarding charge may proceed with 
the desired speed and regularity. In this respect 
the invention consists in closing the fuse car 
tridge with a plug of lead or other compressible 
naterial and sealing said plug to the cartridge 
case and to the leading-in wires by pressing cir 
cunferential, and Substantially continuous 

4. 

45 

58 grooves into the case and the plug. Experience 
has shown that any leakage of gas from the fuse, 
and consequent reduction of the internal pres 
sure, during the combustion of the delaying 
charge, affects the rate at which the latter burns 
and consequently upsets the timing of the fuse. 

2,000,617 
ELECTRICTIME FUSE 

Konrad Schaffler-Glössl, Vienna, Austria 
- Application February 21, 1933, serial No. 657,780 

. . . . . . . . In Austria June 17, 1932 '', 

f : 4 Claims. (C1.102-10) . . . . . 
“This invention relates to an electric time fuses 

closing plug 6 and which supply current for ignit 

2,000,617 

PATENT office 

The invention is illustrated in the accompany 
ing drawing which represents a vertical section 
of an electric time fuse according to the in 
vention. . . . . 
The fuse comprises a cartridge case f contain- 5 

ing a match head 2 and a retarding charge 5. 
The match head is carried by electric leading-in 
wires which enter the cartridge through a 

ing the match head. 10 
According to the invention the match head 

comprises a core of easily ignitable material 
which immediately surrounds the fuse wire, and 
an outer coating 3 capable of generating an in 
tense heat. The coating consists of a metal pow- 15 
der of iron, aluminium, zinc, antimony, Zirconi 
um, or the like mixed with an oxygen carrier in 
the form of a chlorate or nitrate, for instance 
potassium chlorate or barium nitrate. A mixture 
in about equal proportions of metal and oxygen 20 
carrier has been shown to give the best results. 
Several metals can be used together. 

In Order to concentrate the heat generated by 
the match head on the forward end of the retard 
ing charge 5, the thick wall of the surrounding 25 
cylinder 4 is tapered at the end which faces th9 
match head, as shown in the drawing. By this ar 
rangement the extreme end of the charge will be 
Surrounded by a ring of insulating air, and heat 
which would otherwise be dissipated through the 30 
cylinder 4 and through the cartridge case, will be 
available for ensuring a reliable ignition of the 
retarding charge. 

For the retarding charge a mixture of iron 
powder and an oxygen carrier, for instance potas- 35 
sium permanganate, is employed. Since the 
potassium permanganate has a strongly oxidiz 
ing influence on the iron which would be detri 
mental to prolonged storage and since it also 
causes the iron to burn too rapidly with consid- 40 
erable heat generation, it is necessary to add a 
neutral substance which will check oxidation and 
retard the combustion. For this purpose the iron 
powder is mixed with a phlegmatizing substance, 
for instance chalk, capable of enclosing and ad 
hering to the iron particles. The iron powder 
is mixed with the chalk before the oxygen car 
rier is added. Treated in this manner the iron 
will be protected from over-rapid oxidation, and 50 
the charge will burn slowly and uniformly, very 
little heating of the cartridge will take place, and 

45 

premature ignition of the explosive charge will 
be prevented. A suitable mixture is obtained 
from 15 parts by weight of iron powder, 3 parts 55 

  



2 
finely ground chalk, and 30 parts potassium per 
manganate. 
Since the speed of the combustion is dependent 

on the gas pressure in the cartridge, it is essen 
tial to maintain the pressure free from fluctua 

s 
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tions owing to leakage through the cartridge 
case. For this purpose the closing plug 6, which 
is made of lead or other compressible material, is 
hermetically sealed to the cartridge case by press 
ing circumferential and substantially continuous 
grooves 8 into cartridge case and plug. . This 
compression of the plug is made so that a simul 
taneous hermetic Sealing of the plug to the lead 
ing-in wires , will be effected. . 

claim: 
1. An electric time fuse comprising in con 

bination a fuse case open at one end and closed 
at the other end, lead-in wires, a plug of yielding 
material longitudinally traversed by the said 
ead-in wires and adaptad to form a closure of the 
open end of the said case without any leakage, 
an electrically fired match head attached to the 
said wires and coated exteriorly with a mixture 
of metal powder and an oxygen carrier, a charge 
of a retarding composition composed of iron par 
ticles coated with a neutral phlegmatizing sub 
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stance and mixed with an oxygen carrier, a shell 
containing the said retarding composition closely 
fitting within the said fuse case and having its 
end nearest to the said match head taperedly re 
duced in thickness of wall, and a priming charge 
located between the outer end of the said shell 
and the closed end of the fuse case, substantially 
as and for the purpose specified. 

2. An electric time fuse as claimed in claim 1 
in which a portion of the said case adjacent the 
Open end thereof and the said plug are provided 
with at least one circumferential and substantial 
ly continuous indented groove, for the purpose 
of effecting the said pressure-tight closure of 
the case. 

3. In an electric time fuse as claimed in claim 1' 
the Said retarding composition consisting of iron 
particles coated with chalk and mixed with poi 
tassium permanganate. s 

4. In an electric time fuse as claimed in claim 
the Said retarding composition consisting of iron 
particles coated with chalk and mixed with po 
tassium permanganate, these ingredients being 
used in the proportions of 15:3:30 respectively. 
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