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- To all whom it may Concern:
De it known that we, HUDSON MAXIM, ef

- the city, county, and State of New York, and,

PHILIP R. ALGER, of the United States Navy,
g citizens of the Umted States, have invented

certain new and useful Imprevements in Det-

onating Fuses, of which- the following is &
. specification. |

The present invention relates partleularly

1o to that class of fuses employed for the deto-

nation of shells containing a charge of highor
‘other explosives.

‘The principal objeet of the invention is to

provide means by which.the charge of the

t5 shell is protected from any accidental or pre-
mature explosion of the detonating material.

A further object of the invention is to pro-

vide means by which the fuse is prevented
froem detonating immediately upon the ocenr-

2¢ rence of theshock of retardation arising from -

- the striking of the shell upon the armor, em-
bankment, or other target, and by which such
detonation and the explosion of the. shell is
delayed until the arinor or target has been

25 penefrated, and bv which, at the same time,
the charge of the shell is protected from any
premautore explosion of the fase.

A further object of the invention is to re- |

lieve the movable portion of the fuse or the
frse charge as far as possible from any re-
sistance when it has been set in forward mo-
tion relative to the shell to effect the explo:
_sion-of the same.

A further object of the mvemwn is to lo-
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forward into the powder charge npon the re-

~ tardation of theshell prellmmarlly to its det-
‘onation,.

With such objects in view- the invention

consists in.a shell the base or other suitable

portion of which, carrying or containing the

40

fuse, isso conetrneted astobe weakerand tobe

buarst more readily (provided the fuse charge
be-in its normal position) than is that part of
- the shell or fuse carrier which separates the
fuse from the explosive charge of the shell;
but when the fuse charge ha.s._. by the retarda-
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tion ef the shell, been shifted fo that p051t10n _
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cate the fuse-charge normally outside the
shell or powdrr charge and permit it to travel |

in which it is intended to be detonated the so
inclosing portion of its earrier, which at such
time and in such position separates it from
the charge of the shell, will be weaker and
more readily barst than that part of thesaid
carrier which separates the fase charge from. 55

the atmospliere. t

" The invention further consists in a her-
metically-sealed fuse earrier or container in .
which the forward end of the fusé charge is
relieved from resistance by grooving the con-
tainer or the casing of the fuse charge to al-
low the backward passage of air past the
fuse charge or by producing and maintaining
a vacuum or partial vacnum in the contalner, .
or by both of such means. 63
The invention further consists in the parts
and combinations thereof hereinafter set -

6c

-forth and claimed.. _

Such being the general nature of the in-.
vention, iL ‘order to mike*the same more 70
clearly understood there are shown in the

_aeeompa.nymg drawings means for earrying
it into practical effect without limiting. the

improvements in their useful applications to
the particular constructions which, for the
sake of illustration, have been delmeated

Referring to the drawings, Figure 1 is a
longitudinal sectional view ef ashell and fuse
embodying the invention. - Fig. 2 is a similar
view on a larger scale, the forward portion of So
‘the shell being.omitted, showing another em- |
bodiment of the mventmn Fig. 3 is a simi-
lar view showing another embedlment of the
invention.

Referring to the drawings, A indicates the 8¢
bod of the shell or projectile, which may be
of any usual or preferred form. It eontams
an interior space or chamber B for the powder
or exploswe charge, herein termed the “shell
charge.” -

C is the base of the shell, screwed into the
end thereof or otherwise seeu red thereto.

The fuse container, carrier, or tube is shown
at 1), preferably formed with or carried by .
the base C and extending forward info the g5
shell-chamber B. The predetermined length
of this tube within the limits of the shell will
govern the interval of time between the strik-
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ing of the shell and the detonation of the
fuse and shell charge.

- around the head of the base serves to more
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. base a deep groove h.
- d is without the bass,

10

effectually occlude its joint with the shell-
body against penetration by the propelling-

gases of the gun. " .

- K is the fuse charge, comprising a detonat--

ing material in a suitable casing, which-is
adapted to-slide in the tube D. 1t is held i

its normal rearmost position, as seen in Fid’
1, by gne or more pins or stops g of such soft-
ness or weakness as to be readily sheared by
the fuse charge acting underits inertia upon
the retardation of the shell. When the fuse
charge thus frees itself and strikes the for-
ward end of the tube D, it is detonated by a
pin 7, fixed in the latter. I |

~ T'he stop g may be sitnated in front of the

fuse charge or may engage a groove [ in its
casing, as in Fig. 2. |

Oneof the most convenient means for caus-

ing any premature detonation of the fuse
tharge while it is in its normal or outermpst
position in its earrier to’ bprst outward into

the atmosphere and leave intact the shell

charge is to greatly strengthen .the fuse-con-
tainer D at 3 point in advance of the normal

position of the fuss charge, leaving the outer |

or rear end of such container relatively
weaker, This may be done, asshown in bigs.

, 2, 2nd 3 of the drawingi, by surrounding
the tube D in advance of its rear end with a
thick and solid annulus or body of metal ¢,
leaving the outer end d of the tube compara-
tively thin and not reinforesd. If when the
fuse charge is in its normal posttion,asshown
in Figs. 1, 2, and 3 of the .
be detonated, it wonld burst through the part
d of its container, laaving the forward por-
tion of the tube and the shell charge intaet.
The reinforcement e may be integral with the
tube D and base C, as seen in Figs. 1 and 2,
or with the shell, as in Fig. 3. In Fig. 1 the
rear end of the tube is within the shell-base,
and is weakened by forming around itin the
- In Fig. 2 the tube end
) and is thereby left un-
reinforced.
and behind the reinforcement ¢, Fig. d, and
still be within the rear end of the shell. In
szch case the shell base or cap may be sepa-
rate from the tube and be formed with 3 cham-
ber 7,inclosing the end of the latter. Where
the end d is thus proteoted against accidental
outside blows, it may be made much thinner
than when left exposed, as in Figs. 1 ang 9.
. Tor the detonating materjal of the fuse it
is preferred to employ one whigh' is logal in
its effect, acting with great foree within add

1

throughout a limited area. |
-1t is desirable that the fuse charge when
once started into motion relative ta the shell
shall meet with as little resistance as passible
in itg tube D. If air be left in the tube, the

A packing-groove ¢

drawings, it shonld |

The end d may extend through-
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interior of the latter is formed with a longi-
tundinal groove m, through which thoe air may
pass from in front of the charge E when the
latter moves forward. In place of or in con-
nection with the use of the groove m the eas-
ing of the charge E may Le exterior] y grooved,

a8 shown at 7.

~ With or without the use of the grooves

n or either of them the tube D is exhausted
wholly or partially of air from in front of the
charge E and its front end hermetically sealed
in any well-known manner. o |

In order to better confine, tamp, and direct
forward and outward the force of the fuse
charge when and as it is exploded, a follower 9
of steel or other metal or substance may be
%ttached to the rear end of the fuse charge,

"ig. 1. | | | - o

- What is claimed is—

-1, The combination with a fuse charge, of
a tubeorcontainer therefor, whichis stren gth-
ened or reinforced, and left relatively weaker
at its rear end, substantially as set forth.

. 2. Afusecontainerortibe adaptsd toearry
a fuse charge in its rear end and reinforced

charge, substantially as set forth. |

8. The combination with a shell, of a fuse
tnbe or contuiner within the same, and a re-
inforcement in advance of the rear end of

body of the shell, substgntially as set forth.:

4. A fuse tube or contsiner for shalls pro-
vided in advanae of

sald eontainsr, substantially as set fortl.

6. The sombination with a shell, and a fuse
tube or container within the same, of a fuse
charge in said container apd adapted to move

| longitudinally within the same, and s follower-

or tamping deviee at the resr of said charge

and adapted to move forward with the same,

substantially as set forth,

.. 6. A fuee tube or contgliner, a.'d.etduating

charge within the same, and longitudinally
movable therein, and mesns for temporarily
holding said charge at or near the rear end
of the container, said container having a vae-
bum or partial vacoum in its forward end,

substantially as set fort o
- 7. A fuse tube or container having g deto-

j dating chargelongitudinally movabletherein,

83ld container being adapted to be attached
t t0 & shell and having a vacaam or partial

in advance of the normal position of said fuse

sald container and between the same and the.

G5
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1t8 rear end with a clos-- |
ing bagse far the shell adapted to reinforce

100

10§

IIO

I1

]

vacuum-in front of said charge, substantiglly

a8 set forth,

having a reinforcement adapted to close the

| base of a shell, and formed with g groove %

by which the rear end of the container is
weakened, substantially as set forth.

- 9. The combination with a shell having &
Space or chamber for an explosive charge, of

- 120
8. Afuse tubeoreontaineradapted to carry
a longitudinally moyable detonating charge,

125
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a fuse tube or container the tube portion of | In w1tneaswhereof we have hereuntosigned - '
which extends from without the charge cham- our names in the presence of two mtnesses |
ber and shell and thence forward into the

~ charge chamber, and a fuse charge in said . 'HUDSON MAXIM.
tube normal]y ﬂltuated in that portion of the |. o - PHILIP R, ALGER
tube exterior of said charge chamber and | Witnesses: - |
‘movable from said position tothe innerorfor- | JOS8., STRAUS,

ward port_lon of the tube, as set forth, - | ~ A.A. ACKERMAN..
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