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The invention relates to means for firing explosives
and relates in particular to a means for igniting or setting
off a.powder charge after it has been ejected from a
launching device or gun.

Tt is an object of the invention to provide a simple
system and means for firing a charge in a projectile at
a desired time after it has been ejected from a propelling
or launching device, wherein a time-delay fuse is ignited
by electrically actuated means utilizing electric current
induced in a coil carried by the projectile.

A further object of the invention is to provide a simple
yet dependable ignition means for igniting and dispersing
a quantity of flare powder. However, the term “powder”
is herein employed in its broad sense to mean explosives
in general regardless of whether they are the slow burn-
ing or detonating types, or whether they are.prepared
in small granules or larger bodies.

These and other objects and advantages of the inven-
tion may be brought out in the following part of the
specification wherein forms of the invention have been
explained in detail for the purpose of completeness of
disclosure, and not for limiting the scope of the inven-
tion which is defined in the appended claim.

Referring to the drawings which are for illustrative
purposes only:

Fig. 1 is a partly schematic and partly cut-away view
of a projectile launching device incorporating electromag-
netic field inducing means at the launching end thereof;

Fig. 2 is a cross-sectional view of a projectile incorpo-
rating the present invention therein; and

Fig. 3 is a partly cut away view of a projectile launch-
ing device incorporating magnetic field inducing means
at the launching end thereof.

Referring now to Fig. 1, there is schematically illus-
trated therein a propelling or launching device 10 which
includes a launching mechanism 11 such as a pneumatic
or compressed air type of launcher, and a barrel or guide
tube 12 projecting rightwardly from the launching mech-
anism. Mounted on the rightward end 13 of the barrel
12 is a retaining member 14 which is adapted to posi-
tion an annular induction coil 15 or other means for
establishing magnetic flux in close proximity to the end
of the barrel. As illustrated in Fig. 1, the coil is posi-
tioned co-axially with the barrel 12 so that its major
axis extends in the launching direction. Also, the left-
ward extremity or face 16 of the coil is positioned closely
adjacent the plane 17 formed by the end face of the
barrel 12. A switch 18 and a source of potential such
as battery 19 are connected in series with the coil so
that when switch 18 is closed, electric current will flow
through the coil windings causing an electromagnetic field
to build up around the coil. The flux density of the
electromagnetic field will be greatest within the aperture
or space 20 surrounded by the coil body 15 and adja-
cent the end face 17 of the barrel 12. One reason for
positioning the coil 15 rightwardly of the end face 17
of the barrel is to minimize interference with the estab-
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lishment of the magnetic field within aperture 20, which
is caused by the metallic barrel 12. An annular flux
concentrating member 21 is positioned around coil 15 in
order to increase the electromagnetic field strength or flux
density .within aperture 2¢. Member 21 may comprise
any ferromagnetic material, such as iron.

The projectile 25 illustrated in Fig. 2 is adapted to be
launched by being propelled through the barrel 12 -and
through the aperture 20 surrounded by the coil 15. Pro-
jectiles -to which the present invention may be adapted
may be of various types; however, the particular pro-
jectile illustrated is adapted to be exploded after a known
time interval after launching to form an intensely lumi-
nous body or flare. Projectile 25 includes a metal case
26 filled with a flash mixture such as magnesium powder,
which becomes brilliantly luminous on ignition and com-
bustion. The ignition charge 28 is packed within a con-
tainer.29 having a neck portion 30 which surrounds the
open end 31 of a fuse guard tube 32. The opposite
end of the tube is fastened to a container 33 within which
an electrically ignitable element or squib 34 is positioned.
A typical element of this type contains a combustible
consisting of a few grains of black powder, and is adapted
to ignite when an electric current is passed through it.

A time delay fuse 35 is connected between the squib 34
and the detonating charge 28 and it extends through the
tube 32. The fuse illustrated comprises a fuse rope
type of powder train. The container 33 is positioned
within solid cylindrical member 48 to which the pro-
jectile case 26 is fastened, the member 40 projecting left-
wardly or rearwardly from the end of the case 41. Mem-
ber 49 consists of a solid insulator such as a plastic ma-
terial, for example, a phenolic resin. A second coil 42
is molded or embedded in the portion 43 of member
40 which projects rearwardly from the end 41 of the
projectile case. Coil 42 is electrically connected in series
with squib 34 by means of leads 45 and 46 which are
pressed into terminals 47 and 48 to which the ends of
a wire 49 are soldered. - Wire 49 passes through the body
of the electrically ignitable element 34.

Coil 42 is positioned in the rearward portion of the

. projectile with its major axis extending in the launching
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diretcion, which is the direction of the longitudinal axis
of the guide tube 12. Coil 42 is essentially an induction
element in which a voltage is generated by the passage
of the coil through a magnetic or electromagnetic field.
The coil turns are positioned with respect to the launch-
ing direction so that a maximum voltage is induced in the
coil when the projectile is launched. The electrical cur-
rent induced in the coil 42 passes through the squib
wire 49 and ignites the black powder, which in turn ignites
the time delay fuse rope 35. The fuse rope burns to-
ward the ignition charge which will ignite after the known
time delay interval. The ignition charge will in turn
ignite the flash material 27 and fragment the case 26.
The magnetic field at the end of the barrel may al-
ternatively be established by magnetic means such as
horseshoe magnet 60 illustrated in Fig. 3. Magnet 60
has pole faces 61 and 62 disposed longitudinally in the
general direction of the axis of the barrel 63. A non
magnetic retainer 64 is mounted at the end of the barrel
to position pole faces 61 and 62 near the end 65 of the
barrel 63 and adjacent an imaginary extension 66 of the
cylindrical bore 67 of the barrel. So-called lines of
magnetic flux extend between the pole faces and neces-
sarily pass through a portion of the imaginary cylinder
66. When a projectile such as flare projectile 25 is
launched from barrel 63, it will pass through the imag-
inary cylinder 66 and the induction coil 42 carried by
the projectile 25 will cut through the portion of the flux




2,919,627 “ A .

3

passing through imaginary cylinder 66. An igniting volt-
age will thus be induced in coil 42.

We claim:

In apparatus of the character described, a combina-
tion of a launching mechanism including a barrel having
a discharge end; an annular induction coil mounted on
said barrel coaxially therewith and at the discharge end
thereof; and a projectile arranged to be discharged from
said barrel and comprising a case open at the rear end
and having a powder charge therein; a time-delay fuse
extending longitudinally in said case having at one end
thereof an ignition charge arranged to effect ignition of
said ;powder charge; a longitudinal guard tube arranged
to cover said fuse; a body of insulating material closing
the open end of said case and projecting outwardly there-
from, said body having an inwardly faced cavity com-
municating with said guard tube; an: electrically sensi-
tive .ignition element disposed in said cavity ‘and at the
other end of said time-delay fuse, said ignition element
comprising a combustible, which upon becoming ignited,
will ignite the contiguous end of said fuse, and a wire
for conducting an electric current in proximity to said
combustible; and an induction coil supported by the out-
wardly projecting portion of said body of insulating ma-
terial and at the rear thereof so that when the projectile
passes through said magnetic flux field, a current will be

10

15

20

25

4 ,
induced in said coil to initiaté 4 sequence consisting of
the ignition of said combustible, the burning of said
time-delay fuse, the ignition thereby of said ignition
charge and finally the ignition of said powder charge at
a time after said projectile has been discharged from said
propelling means.
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