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The electrical fuse of my U. S. Patent No.
1,711,693, comprises two opposed condensers
with means for varying the potential of their
discharges, the difference of potential grad-
ually increasing until it is sufficient to ignite
the 1gnition substance of the fuse. - The object
of the present invention is to provide a safety
means for such fuses, the condensers of which

are charged from an outside source either’
. before or at the time of firing. Such means

prevents a premature building up of the igni-
tion potential between the two condensers,
that is, before the projectile is fired and starts
to move, which premature ignition might
cause a back-fire of the gun or even its de-
struction.

According to the present invention, the dis-
charge circuit of one of the two condensers,
which furnishes the ignition potential

through a high resistance, and, in some cases,

at the same time also, the balancmg (igni-
tion) circuit, leading through the ignition
medium from one condenser to the other, is

or are broken at a switch before the gun is

fired, said switch, as shown, being in the form
of an inertia or centrlqu'al switch, which is
closed only at or after the firing, 1. e., is or
are automatically closed by the shock of firing
or by the rotation of the projectile. Prefer-
ably, these switches are formed as double
switches, so that, in one position, they con-
nect, prior to ﬁrmg, the outer charging con-
tacts of the fuse leading to the source of
energy, with the condenser ignition circuit
poles, and at the same time disconnect the
discharge circuit of one of the condensers
and the ignition circuit between the two con-
densers, while after their automatic move-
ment into the second position, at or after the
firing, they disconnect the outer charging
contacts from the condenser poles and, « at the
same time, close the discharge circuit of one

condenser and the bahncmg (ignition) cir--

cuit between the two condensers. -In this
way, electric fuses with condensers, as igni-

.tion current feeders and receiving their
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energy from an outside source, are afforded
a high degree of safety, in a very simple man-
ner; against premature ignition, and also
agamst an undesired accidental back dis-

charge of the condenser potential tlnough
the discharge circuit when it has not been
previously short-circuited, which might
occur, for example, during “the flight of the
projectile on account of atmosphel ic moisture
or some other electric conductive substance
bridging the charging poles. -

The drawmg isa diagrammatic representa-
tion of a pr ojectile fuse constructed in accord-
ance with the invention:

The fuse, shown as a head fuse although
it might as well be a bottom fuse, contams,
as usual, the two condensers ¢ and d, like poles
@ and ¢ of which are dir ectly connected to-
gether through the igniter body, while their
other poles ¢* and ¢* are connected together
by the balancing circuit o through an elec-
trical ignition su%stance m and a spark gap p,
acting as an automatic switch and preferably
of the rare gas type. The condenser & can
discharge itself, to automatically vary the
potential of its charge relatively to that of
the condenser ¢, through the conductor ¢ and
a high resistance ¢. The energy is supplied
to the fuse by a charging device before the
firing, or in some cases, at the time of firing

in the barrel itself, from an outside source .

of current, not shown. The fuse is provided
with contact rings 2" and %2, insulated from
each other and from the body of the fuse,
and connected for.charging, for example,
with the positive pole of the battery Ring
&’ is connected to the condenser coating &
and ring #* to the condenser coating ¢*. The
nefratne pole of the battery is then. in charg-
ing, brought into contact with the fuse bo(lv
and thI‘OU(Th it with the coudenzer coutings
d’ and ¢’

In accordance with the present invention.
a centrifugal switch §* consisting, for ex-
ample, of a spring wire with a ball on its
free end, is so mounted between the outer
charging contact ring &*, the condenser coat-
ing ¢ and the cir cuit 0, leading to the ignition
medium m, that, in the normal posmon of
rest before ﬁrlng, it interrupts the circuit
o between the coatings ¢2 and ¢? of the two
condensers, but at the same time closes the
outer charging contact ring %2 to the coatmu
¢®. Furthermore, a second similar switch s’
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maintains connection, before the firing, be-
tween the outer charging contact ring A’
and the coating d? of the condenser d while
at the same time it interrupts the dis-
charge circuit ¢ through the high resistance ¢.
In transporting the igniter, therefore, its
outer charging-contact rings %’ and k? are
connected to the condensers ¢ and d, but the
ignition circuit o and the discharge circuit
e. of the condenser ¢ are broken. .There is
no possibility, therefore, of the formation of
a potential sufficient for ignition between
the condenser coatings d? and ¢* through the
ignition substance -, during the charging
of the condensers, nor of the building up of
an ignition sufficient for ignition after dis-
engagement of the contacts of the battery
from the charging contacts %’ and %2, as long
as the projectile is not rotated for any reason.

After the firing and at the commencement

of rotation of the projectile, the centrifugal -

switches ¢’ and s? swing outwardly, due to
centrifugal force, thereby automatically dis-
connecting the outer charging contact rings
%’ and %? of the fuse from the condensers ¢
and ¢, and close the balancing circuit o be-

tween the two condensers through the igni--

tion medium 77, as well as the discharge cir-
cuit ¢ of condenser & through the high re-
sistance ¢. Then condenser d is discharged,
by its short circuit, to equalize its potential
with that of condenser ¢, and a potential,
sufficient to pass through the gas gap p and
the ignition medium m and to ignite the lat-
ter, 1s built up after a certain time, corre-

sponding to the potential, produced by the -

charging of the condenser system, in the
equalizing circuit o between the condenser
coatings ¢? and ¢?. In the évent that, during
the flicht of the projectile before the said
necessary. potential is reached, the charging
.contact rings £” and %2 should be conductive-
ly connected by any outside effects, for ex-

ample, rain, then no equalization of the.

potential, already built up between the con-
densers d and ¢, around the ignition cir-
cuit o through the charging circuits, can take
place. ' ' -

The safety switches, according to the
present invention, which alternatively con-
nect either the outer charging poles of the
fuse or the ignition circuit to the cohdens-
ers, are advantageously used in all electri-
cal fuses containing condensers of any kind
and connected up in any way. '

T claim as my invention :— -

1. Electrical fuse for projectiles,icompris-
ing two condensers connected in opposition,
one condenser being short circuited on itself,
a high resistance in said short circuit, through
which said condenser may discharge to equal-
ize its potential with that of the other con-
denser, an inertia switch in said discharge
.short circuit, a second inertia switch in the
circuit connecting the two condensers, and an
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ignition medium in said last-mentioned cir-
cuit, said switches acting automatically after
the firing of the gun.

9. Electrical fuse for projectiles, compris-
ing two condensers connected in opposition,
one condenser being short circuited on itself,

a high resistance in said short circuit, through

which said condenser may discharge to equal-
ize its potential with that of the other con-
denser, charging contacts, circuits leading
therefrom to the condensers, a discharge short
circuit around one of the condensers, a: high
resistance in said short circuit, a circuit con-
necting the two condensers, an ignition me-
dium and a high resistance in said last-men-

tioned circuit, an inertia switch in said short

circuit, and a second inertia switch in said
connecting circuit, whereby said switches in
normal position close the circuits from the
charging contacts to the condensers and open

said short circuit and said connecting circuit, -

respectively, while in their second position
after the projectile is fired, they open said
charging circuits and close said short circuit
and said connecting circuit. . :
3. In an electrical fuse provided with two
condensers and with charging contacts con-
nected to said condensers, a short circuit, in-
cluding a high resistance, around one of said
condensers, a circuit connecting opposite
poles of said condensers, an ignition medium
in said connecting circuit, an inertia switch
in-the latter, and a similar switch in said
charging circuits and in said short circuit,
whereby the connections are automatically
charged for ignition when the projectile is
fired.” .

4. An electric fuse for projectiles and the
like, comprising two condensers, charging
circuits for the same, a discharge circuit from
the condensers, an ignition medium in said
discharge circuit, an inertia switch in said
charging -circuits and an inertia switch in
said discharge and short circuits, whereby the
charging circuits are automatically opened
and the discharge and short circuits closed
by the movement of the projectile.

* In testimony whereof, I affix my signature.

HERBERT RUHLEMANN.

70

75

80

85

90

100

105

110

115

120

126

130



