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FUSE.

SPECIFICATION forming patt of Letters Patent No. 630, 620, d&ted August 8, 1899,

Application filed July 7, 1897.

Sena,l No, 643 776. (No model )

To all whom it may concern:

Be it known that I, HENRY P. MERRIAM, a
citizen of the United States of America, re-
siding at the city, county, and State of New
York have invented certain new and useful
Improvements in Fuses, of which the follow-
ing is a specification.

The present invention relates ﬂenerally to
fuses adapted, for instance; to detonate high
explosives contained by the shell earrymﬂ'
the fuse.

The 1mpr0vements more partlculaﬂy relate
to that class of fuses wherein is employed a
spherical detonator nmormally held against
movement by a removable stop and when re-
leased arranged upon impact or retardation
of the shell to explode a percussion-cap to
fire a charge.

As amore full understanding of the mven?

tion will be had by a detailed deserlptl_on of
the improvement, such description will now
be given, with reference to the accompanying
drawings, in which—

Figure 1 is a central section of the head of
a shell with its contained fuse. Fig. 2is a
like view of a modified form thereof. Fig. 3
is a detail sectional view of the movable fir-
ing-pin or igniter.

Referrmﬂ' now - partwulmly to Fw 1 the
head of the shell A is chambered to recewe
a fuse-case 10, preferably of ecylindrical form

capable of longitudinal movement in the head_k

and adapted to rest at its front against a,

shoulder 11 in the head of the shell and at its
rear to enter a like-shaped recess 12 in a cup-
shaped diaphragm 13, with a spring 15* inter-
posed between the dlaphragm and the end of
the fuse-case to yieldingly seat the latter in
the shell. The rear end of the diaphragm
and the hollow end of its sleeved portion are
coincident with the front end of a guncotton-
case 16, serewed info another dmphraﬂ'ml?
of the shell, so that the fire of the charge con-
tamed by

9, provided in the fuse-case,will be communi-
cated to the guncotton charﬂ'e in the case 16.
The fuse-case 1s hollow an‘d contains a
spherical detonator or hammer 20, normally
"seated in a concaved recess 1n the rear wall
of the fuse-case, and opposed to said deto-
nator is arranged one or more firing-pinsin the |

the hollow stem and other channels

form of balls 8, supported by the fuse-case

in positionto bestruck (or either of them) by .

the forward impulse of the detonator. The
firing-pins are seated above percussion-caps
2, seated upon anvils, which when exploded
fire the flash or time charge in the channel
or channels 9.

Instead of dependmo* wholly upon the mo-
mentum of the hammer 20in striking the ball 8
to explode the cap there may be an addltlonal
arrangement of firing pins or balls 8%, heldin
a slidable case 8°, having an outwardiy-pro-
jecting pin 7, as best seen in Ifig. 3, extend-
ing through the fuse-case to within a short
distance of the head of the shell, the percus-
sion-cap being seated onananvil in the slid-
able case in immediate proximity to the ball
8*. In this arrangement should the shell
strike the target on its side the inwardly-
crushing movement of the side of the shell
in strlkmn' the end of the pin 7, together with
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the momentum of the detonator or hammer

20 in striking the ball 8*, will cause a move-
ment of the pin and itsslidable case and the
ball with respect to each other, so as to forei-

bly pinch the cap between the ball and anvil

and cause its explosion,. and thus fire the
charge in the channel or channels 9. While
only one ball 8 and ball 8* are shown, it is pro-
posed in practice to employ a plurahty of
such balls, it being obvious that the fuse may
be used, if desired, with either form without
affecting the scope of this invention.
two formsare, however, preferably employed.

The detonator or hammer 20 i1s normally
held against movement by a screw-threaded
stem or rod 18, tapped into the head of the
fuse-case and having at i1fs front end a spi-
rally-bladed wheel or propeller 19, capable of
being rotated with the stem by the air during

the ﬂlﬂ‘ht- of the shell to remove the rear end-
of the stem a distance from the detonator.

Instead of depending, as heretofore, upon the
withdrawal of the end of the stem from phys-

ical contact with the detonator or hammer to

release the latter, which in practice occurs

immediately after the shell leavesthe gun on

its flight, tothedanger of pre_ma,ture,explosmn
by the forward movement of the hammer,
the present improvements provide a second-
ary nut or removable stop 21, engaged by the
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screw-threaded stem or rod 18 with its end, |

instead of the stem, normallyin direct contact

with the detonator to form a stop therefor

holdingitagainst movement. Thissecondary
nut 21 is arranged when freed from the stem
18 to freely slide forward in a central open-

‘1ng in the head of the fuse-case upon theim-

pact or retardation of the shell and the con-

sequent forward movement of the detonator
toward the firing-pins 8 8*. So long as any

portion of the screw-threaded stem 18 is en- |
gaged with this secondary nut or stop the det- |

onator is prevented from having any move-
ment; but as soon as said stem is freed from

sald stop or secondary nut and has moved a

short distance therefrom the nut is free to

move forward whenever the detonator has |
such tendency. The forward or detonating | ‘ __
movement of the detonator is thus delayed a | tor, an opposed firing-pin or igniter, a stop for
sufficient extent to insure its movement only |

at the propertime, and so long as the said stem
1Isinengagement with the nut orstop no move-
mentof the detonator can possibly take place.
This secondary or movable stop-forming nut
is held from rotation by a pin 38 entering
looselyaholeinthe frontwall of the fuse-case.
T'he distance to which the shell may be pro-
pelled before the stem is clear of the stop or

nut 21 will of course depend upon the incli-

nation of the vanes of the propeller and upon
the length of stem screwed into the nut, its
length or the distance to which it is screwed

into the nut being obviously capable of being

regulated according to the time at which it is
desired the detonator shall be actually free
to operate. |

- Inthemodified form of theinvention shown

in Fig. 2 a somewhat simpler form is shown,

adapted for use with smaller shells and where
it is advantageous the fuse shall take up the
minimuin of space. In this example of the
invention the head of the fuse-case is pro-
vided with a flange 4, between which and the
diaphragm 31 and encircling the case is in-
terposed a spring 32 to yieldingly seat said
fuse-caseinthe head of the shell.
wheel or propeller 19 is provided, as before
described, with a serew-threaded stem 18,
tapped into the head of the fuse-case and en-
gaging with the movable stop or nut 21, which
normally is in direct stopping contact with
the spherical detonator or hammer 20. The
fuse-case also in this instance is made in two
parts, the rear portion 33 screwed into the
front or major portion and having a central

hollow stem communicating with one or more

flash-charge channels 9 and with the guncot-

ton-case 16 for purposes like those previously

described.

It will be noted that in the form shown in
Fig. 1 (it might also be the case with the
structure shown in Fig. 2) the detonation
or firing of the fuse is subject to two con-
ditions. Thus the channel 9 directly affected
by the operation of the firing-pin 8 may be
filled with a time-train, in which case a cer-

The bladed

tain predetermined delay will ocecur after the
firing-pin has been struck by the hammer 20
before the guncotion in the case 16 will be
detonated, while the other channel 9, con-
trolled by the movable firing-pin 8* and 7,may

70

be charged with a quick train, insuring a posi-

tive and instantaneous action upon the shell
striking asubstantially solid target sufficient
to cause an indenting of the shell-head with
the forward movement of the hammer.
~What I claim is—

1. In a fuse, the combination of a detona-
tor, an opposed firing-pin or igniter, as top
for the detonator, and an independently-mov-
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able device, movable during the flight of the

shell to disengage the stop to release it, as de-
scribed. | -
2. In a fuse, the combination of a detona-

the detonator, and means engaging the stop
movable during the flight of the shell to re-
lease the same, as described.

3. In a fuse, the combination of a detona-
tor, an opposed firing-pin or igniter, a mov-

able threaded stem,and a movablestop for the
detonator released by the movement of the

stem, as deseribed.

4. In a fuse, the combination of a detona-
tor, an opposed firing-pin or igniter, an au-

tomatically-movable threaded stem, and a
movablestop for the detonator released by the
movement of the stem, as described.

5. In a fuse, the combination of a detona-
tor, an opposed firing-pin or igniter; a remov-
able stop for the detonator and a screw-
threaded stem engaging a relatively-fixed por-
tion of the fuse and also the stop, as deseribed.

6. In a fuse, the combination of a detona-
tor, an opposed firing-pin or igniter, a longi-

stop for the detonator, and a rotatable device
independent of and movable to release the
stop, as described. | |
7. In a fuse, the combination of a detona-
tor, an opposed firing-pin or igniter, a rela-

tively-fixednut and a longitudinally-movable
nut forming a stop for the detonator and a

screw-threaded stem engaging both of said

| nuts and movable torelease the movable nut,

as described. |

3. In a fuse, the combination of the shell,
the detonator and a movable firing-pin inter-
posed between the detonator and the side of
the shell, whereby owing to the crushing of
the shell and the momentum of the detonator
the firing-pin is operated, as set forth. |

9. In a fuse, the combination of the shell,
the detonator, a quick train and a time-train,
a firing-pin for the time-train,. and another
firing-pin for the quick train that is operated
by the conjoint action of the momentum of
the detonator and the indenting of the shell
on striking a substantially solid target, as set
forth.

10. In a fuse, the combination of the shell,

| the detonator, and means for exploding the
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tudinally-yielding case carrying the same, a
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shell operated by the conjoint action upon one
and the same intermediary of the momentum
of thedetonator and the indenting of the shell
on striking a substantially solid target, as set
forth.

11. In a fuse, the combination of the shell,
independent trains, an igniter for each train,
a detonator common to both igniters and op-

erable in the case of one of the igniters by ifs

1

conjoint action with that of the erushing in 16
of the shell. - | |

In witness whereof I have hereunto set my
hand 1n the presence of two witnesses.

_ HENRY P. MERRIAM.
Witnesses:
GEO. H. GRAHAM,
FLORENCE ROSENSTEEL.
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