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10 all whom it may concermn:

Be it known that I, FraNoIS ALGER, of
Doston, in the county of Suffolk and State of
Massachusetts, have invented a new and Ini !
-proved I'use for Shells, which T eall “Alger’s
Time and Percussion Combination-Fuse;”” and
I do hereby declare that the tollowing is a full
and exact description thereof, reference being
had tothe accompanyin g drawings, of which—

Figure lisalongitudinal section of the fuse- 4
~case £ and its stopper s, showing the charged

.
-

plunger ¢ and the time-fuse ¢ 7 i 1n perspec-
tive. Fig. 2 is a side view of the fuse con-

- plete; Fig. 8, a side view of the charged plun-.
ger ¢; Iig. 4, a side view, partly in section, of
the head of the time-fuse, of which fuse fig. b
is a side view. Fig. 6isa longitudinal section
of the charged plunger. Figs. A and B are
end views of the fuse-stopper s; Figs. Cand D,
views of the upper and lower ends of the
“charged plunger ¢; Figs 1§ and I, views of
the wpper and lower ends of the head of the
time-fuse. o | | )

The same letters refer to like parts in the
several figures. S

My invention relates, first, to the use of a
time-fuse in a percussion-shell, so as to com-
bine the advantages of a shell explodéd in g
given time and one exploded by percussion.
The best method of embodying this part of
Iny invention I now proceed to describe.

1 make my fuse-case as represented in Tigs,
L and 2, &, with a eylindrical bore the greater
part of its length and a smaller conical bore
the remainder. The fuse-case is closed by the
stopper s, to be deseribed more fully heveinaf-
ter. Below thisstopperin the cylindrical bore
of the fuse-case I place the charged plunger ¢,
which I make small enough to move freely in
the fuse-case. Below this pl unger, its head in
the eylindrical Lore of the case, the remainder
of 1t in the conical bore made to fit it, I place
the time-fuse ¢ ¢ &, Tigs. 1, 2, and 5. The
charged plunger is held up near or in contact
~with the stopper by any suitable interior con-
nection sirong enough for the purpose, and not
too strong to prevent its proper action on the
discharge of the shell. "When the shel] is to

ve discharged, the stopper s must be gecured |

In so that its plane surface, Fig. A,may be
presented to the eap d.of the plunger. The
plunger will then be disconnected. om, the
stopper, and its lower end will rest on the'c p |

l‘

bored in any suitable place _
leaving a passage for the flame through the

‘be securely held.: The cores

P L

J of the time-fuse, unless (as I prefer) the con-
nection between the stopper and plunger is
sach that the plunger will retain its former
situation; but whether it is connected or not,
1ts Inertia will, on the start of the shell, cause
1t to strike and explode the cap f of the time-
fuse either by breaking or stretching its con-
nection with the stopper or by a-sudden press-
ure equivalent to a blow, if not so connected
but in contact with the .cap f. The explo-
sion of this cap ignites the time-fuse. - During
the flight of the shell the charged plunger
remains in contact with the cap of the time- .
fuse, or (perhaps).if an elastic connection s
used, it returns-again to its original position,

and if the shell strikes before its time-fuse ex-

plodes it the inertia of tne plunger causes its
cap to strike the plane surface of the stoppers
and thus be exploded. The plungeris ch arged
with powder, which is exploded by the cap d,
(see Iig. 6,) which explosion forces out tha
metallie cores m m, which. fill small apertures
I the fuse-case,

fusc-case into the shell.

Having thes deseribed the operation of my
combination time and pereussion fuse, T wiil _
nOwW give a more particular deseription of the
various parts. -

Lhe difference betwcen the form of my fuse-
case aud that in ordinary use will be readily
seen from the drawings, Figs. 1 and . The
aperturesmin, I prefer to make about an ¢j ehth
of an inch below the lower end of the plunger,
when 1ts cap rests against the stopper, though
the place shown in the drawings answers well;
and 1t 1s of very little consequence where they
are made, provided they are not so placed ag
to prevent the blowing out of their coros. The
size of these apertures is not material. An
eighth of an inech in diameter 1s perhaps the
best. I prefer to make tle onter and inner
orifices of these apertures larger than their
middle portions, in order that their cores may
should be made
of some metal that will not he loosened by the
start of the shell, and should be so tight that

no fire from the burning time-fuse ean enter
the shell through the apertures. o |
The time-fuse shown 1sthe well-known ‘Al
ger’s ‘safety-fuse,” with the
head e, Figs. 4, E, and F.
of this head, Fig. I

addition of the
The lower surface
18 bored out to receive




© This I regard as the simplest way of provid-

- case.. It has a deep groove turned in it near

o a hole, 7, thlouuh the center of the core which

% in the plunﬂ*er, ¥ig. 6, up that groove into
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the ]”tlﬂel end of the fuse on which it is se- |
cured. 1 cub pnumber of lonn*ltudmal grooves
(four in the dmwm os) on this ‘head as passages
for the escape of the fumes from the burning
fuse composition, and as a further provision :
- for this escape I bore holes 7 r in the lower
part of the head. The best place Tor these

holes is in the lower part of the grooves.

- ing {or ﬂ]lS escape though many other ways
are obvious. On the upper surface of this
head I put anipple and cap f. ]?ummg may
be used, though I do not find it necessary.
The clnl oed plunger ¢ is bored out to eon-
tain a small quantity of powder. (I use six
or ten grains for a shellfor a six or twelve:.
pounder.) This powder I confine by a core
of metal, z, Fig. 6, which must be so closely
fived that the chmrne cannot be exploded by
the flame from the time-fuse. The upper end
~ of this plunger is made with a nipple and cap
like the head ¢. Icuttwolongitudinal grooves
on this plunger for the same purpose as the
orooves on the head ¢, and two smaller grooves }
to receive the elastic cord with which I con-
neet the stopper and plunger. (See fighres.)
At a suitable place in these smaller grooves I
~ bore a hole of little depth to receive the ends
of the elastic cord, which I prefer as a means
of connecting the C,topper and plunger. |
. The stopper .s is a short cylinder of metal
with a thread cut on its outer surface, so asto
screw into and close the upper end of the fuse-

‘the middle of iits length, thus making it two
disks of metal unlted by a core.  Thr 011011 one
of these disks, the outer surface of wh}(,h 18
left plane, holes nn are drilled, opening on the
oroove. (Sce Iigs. 1 and A. ) I cut small
longitudinal grooves on the sides of this sto::
per te receive the cord which connects 1t witia
~ the plunger; and for the same purpose I bore

connects the two disks. A recess, 1,18 cut in
‘theother face of the stopper deep enouﬂh and +
~ wide enough to prevent the cap d-from strik-

-ing its bottom or sideés when that surface of
the stopper rests against the upper surface of
- the plunger. The holes  p in this face of the
stopper (see Fig. IB) do not extend through
to the groove in.the StOpper but are bored
.deep.enough to receive the ends of a 1}1ece Qf
wire bent into a U shape, used- for' screwing
and unscrewing thestopper. The elastic cord :
~ holding the 1)111110’01:' up to the stopper, passes...—

from the hole 10, bored 1n the shallow groove

~ the groove, ¢, through the hole v, and down

‘the other groove, ¢, (a,ll in the stopper,) into |.

“and down fhe other shallow groove, z, in the
~plunger, and into the other hole, w, I secure |

-the ends of this cord by a wedge of soft metal |
or Woodr \Yhen the shell isto be transported, i -

some Soft substanee, Such as paper or 1ubber
shouid bec interposed between the time- fuse
cap and plunger, and the recessed or sa,fety.‘
surface of the stopper, Fig. B, should be pre-
sented to the plunger. |
My invention relates, secondly, to freeing the |
fuse-case from the gases produced by the burn-
ing of the time-fuse. Mo effect this, T provide

a free _passage for faose gases (by means of the
" holes and grooves in the head and plunger, as
-described) to the upper part of the fuse-case.

Here they have free passage through the holes
in the inner disk of the stopper, I‘jgs 1 and .

A, ’into the space between the disks. Ifoles

v o are drilled thr ough the upper rim .of the

fuse-case opening 1111:0 this space. These holes

are drilled on the side of this upper rim, and
have a'lip projecting over then, so t]nt the

passage of the shell through the atmosphere
will make a partial vacuum  around tlie mouths. -

of the holes v », and thus exhaust the interior

of the fuse- case and free it from the greater

part of the gases as fast as they are produced, -
so that the pressure of these gases on the burn-

ing fuse will never be greater- than the ordi-
nary atmospheric pr essure The arrangement
shown is probably the best method of embody-

ing this part of my invention, though it is
plain that the number and p]a,ce of the holes
may be varied and the projecting lip dis-
pensed with, and yet the same result besecured,
though in a less degree than by the arrange-

+ mentshown. The apertures, forinstance, may -

be made through the nppér part of the shell
itself, ‘or, if the stopper were lengthened 8o as
to plO]e(,b above the 11111 of the fuse -4CASe,
through that. -

I do not claim the combma,tmn of a time
and percussion fuse in one fuse- plug as I am
aware that this is not new. XNor do T claim.
construeting the rear cnd of the plunger-case
or fuse - case in such manner that such rear .
end shall separate the plunger- .chamber from
the powder-charge of the shell, and on explo- -
sion of the charge of the plmlﬂer be-broken -
away thereby, as that, I am aware, is not my
Invention; but -~ . - |

“What T do claim as nw iny entmn, and de |
Lue to securc by Letters Patent, 18—

The combination, in onefuw case or StOGk‘ |

; of A charged plunnel and a time percussmn- |

fuse. . -
2. The a,pertures v v, substfmblally as a,ndr'-f :
for the purpose specified. . |
3. The plugged holes m m through the 51de.<=.__
of the fuse-case, for the’ purpose of transmit- .
ting fire to the interior ‘of the shell, substan--
tmlly as deseribed.

- FRANCIS ALGER.

\Vltnesses o
CONSTENT BROWNL
J. . MAYNADIER."
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