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To all whom it may concere:

Beitknown that I, THORSTEN NorDENFELT,
a subject of the King of Sweden, residing ab
53 Parliament Street, in the city of Westmin-
ster, England, civil engineer, have invented
certain new and useful Improvements in Fuses
for Projectiles,” (for which I have received
Letters Patent in Great Britain, No. 3,235,
dated TFebruary 13, 1884; in France, No.
160,354, dated February 15, 1884; in Italy, No.
17,765, dated December 31, 1884, and in Spain,
No. 5,043, dated September 2, 1885,) of which
the following is a specification.

The object of my invention is to produce

5 fuses for use in all kinds of shell projectiles
.which shall be more simple in construction,

more reliable in action, and saferin transport
than the fuses of many kinds now employed.
~In most percussion-fuses hitherto adopted
the parts which control the ignition,and at the
proper time cause the fulminate to be.struck,
consist of a hammer and a mantelet. The lat.
ter is held in position to prevent the hammer
from moving forward prematurely by various
means. _

In my improved fuse T support the mantelet
by forming the hammer with a larger diameter
or shoulderat one end,against which shoulder
the mantelet rests,and thusholdsthehammerin
position. Imake the mantelet ofdrawn brass,
or of other metal having suitable - elasticity,
and split or divide it on one side from end to
end, so that pressure will cause the mantelet to
open ouf sufficiently for its edge to pass the
shoulder on the hammer and glide over the
entire length of the Liammer, and thus leaving
the hammer free to run forward on impact.
The elasticity of the mantelet also insures its
adhesion to the hammer, so that the stroke
against the cap or fulminate is given by the
aggregate weight of the hammer and mantelet.

This fuse can be used in the point of the
projectile as well as in its base. In the former
case the flash passes through a hole in the
hammer; in the latter case I have one or more
openings through the screwed cover of the
fuse. I can place the cap or detonating cap
composition either in the hammer, in which
case a needle hard point is fixed in the cover,
or I can place the cap or fulminate in the
cover and then the pointed hamrner, or a nee-

dle ingerted into it, strikes the cap or compos
sition. By this method Ialso produce a very
simple and effective time-fuse, which I can
easily ecombine with a percussion-fuse,

When making a separate time-fuse, I place
the hammer in front of the mantelet, so that on
the discharge of the cartridge the inertia of
the hammer overcomes the resistance of the
split mantelet, and a blow is struck upon the
fulminate with sufficient energy to ignite i,
and the ignition passes to the usual fuse-ring,
and thence to the bursting charge. The time
for the burst is regulated in the usual manner
by turning a movable collar. ‘

When making a combined percussion and
time fuse, I place the mantelet in front of the
hammer, so that the fuse for percussion is
“‘armed’’ on discharge by the split mantelet
gliding back over the thicker portion of the
hammer; also, at the moment of discharge,
the receding mantelet, at or near the last part
of its rearward movement, strikes and ignites
a detonating composition, which communi.
cates the flash, through a circular channel and
an orifice, tothe usual ring-fuse, which is placed
in a movable collar. 'When the ring-fuse has
burned until the flame reaches the hole leading
into theshell, the bursting charge is exploded.
The movable collar will of course be adjusted
as usual for the ring-fuse to burn the required
time for the range fired at.

Thespacebetween the hammerand the cover
before the fuse is armed enables me to put in
a light spiral spring, as sometimes used in
other fuses, for holding the hammer in posi-
tion before impact, to secure the full length of
stroke.
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The construction of thesingle fuse is simpler '

than that of any other fuse which is armed on
discharge, and the combined percussion and
time fuse is much simpler than those generally
used. ’
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~The safety of the fuse is gained by the fact

that no shaking to which the fuse may be ex-
posed in transport, however long continued,
can overcome the elasticity of the mantelet or
cause it to move back the full length of the
hammer, without which the fuse is not armed.
It will also be found easier in manufacture on
a large scale to secure the same elasticity to
split tubes than to insure suspending wires of
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very small dimensionsalwaysofferingthe same
support to the mantelet.

In order that mysaid invention may be most
fully understood and readily carried into effect;
T will proceed to describe the drawings here-
unto annexed.

In the drawings, Figure 1 is a longitudinal
section, and Fig. 1% an end view, of a percus-
sion-fuse constructed in accordance with my
invention and adapted to be screwed into the
base of .a shell. Fig. 2 is a longitudinal sec-
tion, and Fig. 2* an end view, of the hammer
to a larger scale. Fig. 3is a longitudinal sec-
tion, and Fig. 3% an end view, of the mantelet
to the same enlarged scale. Fig. 4 is a longi-
tudinal section, and Fig. 4% an end view, of a
percussion-fuse similar to that shown at Figs.
1 and 1%, excepting that a light spring is in-
serted to insure that the hammer shall remain
inplaceuntil the instant when theshell strikes.
Fig. b is a longitudinal section, and Fig. 5* an
end view, of a percussion-fuse of like con-
struection, but adapted to be screwed into the
nose or fore part of a shell. Fig, 6 is a side
elevation, Fig. 7 an end elevation, and Fig. 8
a vertical section, of a time-fuse. Fig. 9isa
vertical section, and Fig. 10 a horizontal sec-
tion, of a combined time and percussion fuse.

In Figs. 1 1%, 2 2%, and 3 3%, A is the body
of the fuse, with the usual central chamber,
and which enters and is screwed into the fuse-
passage in the base of the shell. B is a bam-
mer, normally at rest at one end of the fuse-
chamber. O is the mantelet, normally at rest
at the opposite end of the fuse-chamber, and
D is the cover. The cover, when screwed into
the body of the fuse, keeps the hammer and
mantelet in place. D’ D’ are passages through
the cover to permit the fire from the fuse to
pass to the charge. B’ is the patch of fulmi-
nate upon the hammer,and D*is the pin upon
the cover,with which the fulminate is brought
in contact at the time of impact.
mer, as will be seen, has a conical surface upon
it at B? and the mantelet has a corresponding
surface at ¢'. The mantelet ig gplit from end
toend at C?, and it may be grooved longitudi-
nally at ¢° C* to adjust its elasticity. Its in-
ternal diameter is such as to fit upon the up-
per end of the hammer; but when the gun is
fired the inertia or tendency to remain at rest
of the mantelet causes the hammer, which in-
stantly moves with the shell, to be thrustinto

‘its interior, the slit C*in the mantelet opening

to admit of this taking place. 'When the for-
ward movement of the shell is checked on its
striking an object, then the niomentum of the
hammer and mantelet causes the patch of ful-

-‘minate B’ to strike ageinst the pin D% it ex-
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" that a light spring, E, is inserted to insure
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plodes, and the flash passes to the charge in
the shell. .

The percussion-fuse shown at Figs. 4 and
4= is similar to that above described, except

that the hammer shall remain in place until
the instant when the shell strikes.
In the percussion-fuse shown at Figs. 5 and

The ham- .

381,717

5% the cover D is without perforations, but a
passage is bored through the hammer B, and
also through the inner end of the body A. The
hole in the hammer may be charged with
priming-powder. The fulminate is exploded

in the same way as before, it communicates the -

fire to the priming-powder,and so to the charge
within the shell. )

In the time-fose shown at Figs. 6, 7, and 8,
T F is the base of the body of the fuse, adapted
to be screwed into the nose or fore part of the
projectile. The body has also a chamber, in
this instance, formed through it centrally from
end to end in its base and in its fore part,
which consists of the piece G, screwed into the
base. The parts F and G, constituting the
fuse-body, confine between them the ring H,
the under side view of which is similar to tha,b
shown at Fig. 10. This ring has agroove, H',
formed in it on its under side, passing nearly
but not quite around thering. - The groove 18
filled with time-fuse composition, such that if
thie composition be ignited at.one end it will
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take many seconds to burn out to the otherend. -

The part Fof the body also has a passage, ¥,
bored in it, which is charged with priming-
powder. The outer end of this passage F co-
incides with the groove I, in which the fuse
composition iscontained. The part Grecelves
within it the hammer Band mantelet C, as be-
fore, and these parts are kept in place by the
cover D. In the manner already described,
when the shell is fired from the gun, the ham-
mer enters the mantelet. Atthesame time the
hammer strikes the patch of fulminate at K,
at the inner end or base of the eentral cham-
ber, and explodes it. The fire passes out by
the apertures G’ G’ in the piece G, and by the
passage H® in thering H, and so it reaches the
commencement of the fuse composition. The
fusecomposition commeneesto burn,and it con-
tinues to do so until the passage ¥’ isreached,
when the priming-powder therein is fired and
the bursting of the shell ensues. The ring His
capable of being turned in the usual way to
adjust the time between the firing of the shell
from the gun and the bursting, which is done
by placing a greater or less length of the fuse
composition in the groove H', between the
point where the composition is ignited in the
passage H* and the vent F’ in the piece F, by
which the flame passes to the charge. The
ring H is graduated externally to seconds and
fractions of seconds, or in other ways, to fa-
cilitate adjustment for use.

The fuse shown at Figs. 9and 10 issimilarin
many of its features to the fuse last described.
In this case, however, it is the mantelet which
by its inertia fires the fulminate by which
the fuse composition in the groove H'isig-
nited. L L are caps containing fulminate in-
serted into radial holes in the part G. These
are struck by the mantelet C, when it slides
onto the hammer at the time when the shellis
fired from the gun. The fire passes out by the
passage H* and ignites the composition in the
groove H'. The fuse then operates as a time-
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fuse in the manner already described; but if
before the end of the time to which the fuse
has been set the shell should strike an object,
then immediately the momentum of the ham-
merand mantelet Band Ccarriesthem forward,
the patch of fulminate B’ on the hammer comes
into contact with the pin D*on the cover, the
flash from the explosion passes through the
hole in the hammer to the charge,and the shell
bursts independently of the time arranged.

Having now particularly described and as-
certained the nature of my said invention and
in what manner the same is to be performed,
I declare that what I claim is—

1. The combination, substantially as set
forth, of the body of the fuse having the cen-
tral ehamber, the mantelet consisting of a ring
cylindrieal on its interior and split from end
to end, oeccupying one end of the chamber and
movable endwise thereof, the hammer at the
opposite end of the chamber and adapted to
move endwise thercof, with its end toward the
mantelet of reduced diameter and yieldingly
embraced thereby, said hammer being eylin-
drical on so much of its surface as is at any
time to be embraced by the mantelet and the
fulminate, whereby the hammer and mantelet
are normally held in position of safety, while
on firing the gun the hammer becomes sur-
rounded throughout itslength, or nearly so, by
the mantelet, and is set free to move with the
mantelet, thereby exploding the fulminate
upon impact of the shell.

2. The combination, substantially as set
forth, of the body of the fuse having the cen.
tral chamber, a hammer at one end of the
chamber, a split-ring mantelet at the opposite
end thereof and embracing one end of the

hammer, and with difficulty movable along it
toward its opposite end, the fulminate at the
inner end or base of the central chamber fired
upon movement of the hammer, the time-fuse
ring capable of being turned around the body

and about the inner end of its central chamber,

and the slowly-burning time-fuse composition
contained in the ring, to which the fire from
the fulminate passes, the whole so arranged
that on firing the gun the hammer travels rel-
atively to the mantelet, and the time-fuse com-
position becomes instantly ignited.

3. The combination, substantially as set
forth, of the fuse - body having the central
chamber, a hammer and a split-ring mantelet
at opposite ends of the chamber, with the
mantelet embracing one end of the hammer,
and with difficulty movable along it toward
the other end, the rear fulminate at the inner
or base end of the central chamber fired upon
movement of the mantelet, the time-fuse ring
capable of being turned around the body and
about the inner end of its central chamber,
the slowly-burning time-fuse composition con-
tained in the ring, and to which passes the fire
from the fulminate at the inner end of the cen-
tral chamber, and the front fulminate fired
upon movement of the hammer, whereby on
firing the gun the mantelet travels relatively
to the hammer and at once ignites the rear or
time-fuse fulminate, at the same time setting
the hammer free to be thrown forward to ig-
nite the front or percussion fuse fulminate
upon impaet of the shell.

THN. NORDENFELT.

Witnesses: .

GUsTAF Roos,

" F. A, NoEL. - i
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