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To all whom it may concern:’
Be 1t known that I, Louis BAGGER, a citi-

“zen of the Uhnited States, and a resident of the

city of Washington, in the Distriet of Colum-

bia, have invented a certain new and useful

- Device for Igniting Explosives and other Com-

lowing

10

bustibles; and I do hereby declare that the fol-
18 a full, clear, an@ exact description
of the invention, which wiil enable-others
skilled in the art to which it appertains to
makeé and use the same, reference being had to

O _the accompanying drawings, which form a
- part of this specification. T _

15 . _
. charge in shells and torpedoes through the di-

_20'

My invention relates more **pmticuia,rly to
an improved method of igniting the explosive

rect action of the water in which the shell ma

tionary or movable) is immersed. It may also

beused with-advantage however, inlife-buoys,

life-rafts, or other life-saving apparatus; for

* the purpose. of igniting signal-lights, sound-
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'@ shell provided with my
~ primer.’’
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1ng high-water alarms, and for numerous other |
purposes where it is desired to ignite an ex-

plosive charge or other combustible material

instantaneously through the direct action of |
- water; and for this purpose it makes no dif-

ference whether the water is salt or fresh, so

that my invention is equally well adapted for’

use on the open ocean and on inland lakes and
rivers. | | |

~ Inthe accompanying drawings T have shown

my Invention as applied to an explosive pro-

jectile and to an anchored or stationary tor-

pedo, viz: ; -

Figure 1 is a longitudinal sectional view of
so-called ¢ water-
IFigs. 2, 3, and 4 illustrate some of
the different methods of protecting the water-
primer in the shell. TFig. 5 is a sectional de-
tail view of a fuse for shells, torpedocs, or other
purposes equipped with my water-primer;
and Fig. 6 is an illustration »f myv inveuntion
as applied to a (stationary) torpedo. -

Like letters of reference denote correspond-
ing parts in all the figures.

At the outset T will state that one of the ad-

vantages of my improvement is that it may be
applied to all kinds of explosive shells, with-
out regard to whether these are equipped with
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| such eases, where the primary object is to ex-

plode the shell at the moment of contact with
the ship or other object aimed af, my improve-
ment assumes the form of an auxiliary device 5c
for eausing the explosion of the shell if it

- drops into the water. S

Experience with target practice with heavy

ordnance has demonstrated the difficulty of

squarely hitting a movable. target, such as an go
Iron-clad vessel or other ship moving rapidly
under steam, and it frequently happens that
the shell either falls alittle tooshortofits mark
or goes a little too far beyond it, or it ay
drop into the water a little ahead or astern, in 6z
either of whieh ecases it will simply sink to
the bottom without doing any damage either

y | to the ship directly aimed at or to surround-
~drop, or in which the torpedo (whether sta- -

1ng boats. ot | |
. Now, by providiug ashell with my auxiliary 70
fuse, or ‘“water-primer,’” asIeallit, Ido notin

the least interfere with the prompt explosion

of the shell by percussion if it does strikethe.
vessel; but if, through failure of the percus-

sion device to act, it should drop from theside 75

of the ship into the water without exploding,
or 1, through error of aimor from other causes,

1t should vot hit the ship atall, but drop in the |

water, then my method and device will eause,
the shell to ¢xplode instantly thic moment if’8q

reaches the water, seatteringits fragments over »'
a large area of watcer-surfuace, and subjeeting
vessels at a considerable distance even to the
disastrous efteets of the air-wave or coneussion
resulting from the explosion ot acharge of dy-

A

UL

. namite or other powerful explosive with which

the shell may be charged on the surface of the
water. It one of these shells should drop iw
the water in the midst of aflotilla of gunboats

or torpedo-boats, for example, without hitting ¢c

any one of theny, 1t will instanily explode and
probably prove far more destructive than if it
had struck any oncof the boats comprising the

flcet. I accomplish this object by providing

the shell with an auxiliary or supplemental 95
fuse and priming thesame with material which

possesges a strouger chiemieal @itinity for OXY-

gen than the aflinity which exists between the 3
twocomponents of water—viz, oxygenand hy-

“drogen, (H,0O.) Ofsuch materialsseveralare 1o0o

known to chemistry, among others sodium,

percussion-primers or with time-fuses. -In | (Na.) strontium, (Sr.) and potassium, (K.)
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The last-named metal is particularly adapted-! tected from atmospheric infiuence by a cover-

to my purpose, owingtoits excessive chemieal
affinity for oxygeun, and as it is a commercial
product which canreadily be obtained I use it
In preferenceto other material. This material
18 known in chemistry by the symbol “K,”
(equiv. 39, sp.gr. 0.865,) and isone of the most
Interesting alkaline metals. It is usually.ob-

protect 16 from oxidation, may be placed in a
glass tube, G, open on thelower side, where it
1S in contaet with the powder in the fuse. If
the shells are to be stored for any considerable
length of time before using, a thin film or coat-
ing of paraffine, petrolcum-paste, or similar
material containing a minimum of oxygen in.
its chemical composition may be applied to
the under side of the disk of potassium, as in-

ing with its inner end against. the primer in-
serted in said aperture.. 'When the shell is to

‘be fired, this plug is removed; or it may be-
made of material which will be fractured by

}
r

ing in the nature of a plaster, (shown at L,)
which may be removed when the shell is fired;
or 16 may be of material which will be instan-
taneously dissolved when the shell touches
water. For practical purposes, where this

' closed. Should the shell drop into the water,

[

the chemical action of the exposed primer A
results in the instantaneous explosion of the
shell the moment the primer touches the water

referred to—that is to say, the primer is in-
stantly ignited, (or, to be more exact, it ignites
the hydrogen of the water which is liberated

70

1aethod is adopted for the purpose of protect-

+

ing the water-primer, I have found that a piece 75
tained by the so-called “‘Britnuner process,’’ | of canvas treated with a composition of paraf-.

1> asimproved by Marvesca and Dormé, by the | fine, rock-oil, and cement will answer Lhe pur-
distillation of a mixture of carbonate of po- | pose admirably, and will protect the water-

tassium (IK,C0,) and charcoal at a white heat | primer for an indefinite length of time. When .
‘In an iron retort. It floats on water,whichit | the shell is fired, this plaster ean readily be 8o
instantly deconmposes on- acconnt of its great.| torn off, o ag to exposc the primer to the ac- -

15 affinity for oxygen, with the following reac- | tion of the water. Again, in Fig. 4 I have
tion: K,4-2IT,0=2KHO-|-H, The evol ved | shown the shell coustructed with a primer con-
hydrogen is kindled by the heat developed by | sisting of a complete fuse fittinginto the aper-
the action and burns with a violet or rose-col- | ture D, into which it is not inserted unsil the 8s

~ ored flame as long as any metal remains, while | moment when theshell is to be fired. Where

20 the hydrate is rctained in solation. . that coustruction is tobe adopted, these fuses, -

My so-called “‘water-primer?’ consists in a | primed with potassiam, are kept separatefrom
thin plug, disk, or filni of this material or its | the shells, one being inserted in each shell as
equivalent, as shown at A on the drawings. | it is required. P . ~g0
The letter I3 denotes the body of the shell, | In Ig. 4 I have indieated by dofted lines

25 which may be of any desired shape or con- | (marked withadotted D,)how thefuse-channel’
struction and charged with any suitable ex- | may be made to communicate with the per-
plosive, and C is the usual percussion device | cussion -primer 1nstead of with the chamber I&
and primer, instead of which a time-fuse may | in the body of the shell, and in Fig. 21 have g5
be used, if desired. The auxiliary fuse may“] shown how the primer may beused in combi- =

30 be made by simply boring a hole through the | nation with a time-fuse by drilling a hole, I,
shell, as at D, leading to the chamber E, con- | which communicates with the time-fuse. Thus
taining the explosive material, and charging | it will be seen that' my device may be used in . .

- this hole with gunpowder, gun-cotton, or any-{ eombination with a percussion-fuse or with 2 :cco
other suitable explosive. In my experiments time-fuse, if desired, instead of using it in &i-

35 1 have used quickly-burning gunpowder with | reet combination with the body of the shell.”
very satrsfactory results. The hole and fuse When the shell is to beused, but not before,
are then plugged or covered with athin disk or | the potassium primer is exposed by breaking
film of potassium, as shown at A, which, to | or removing the envelope in which it is in- 105

through the chemiecal reaction hereinbefore 110

by the chemical affinity between the potas--

may be applied for the purpose of.exploding
a torpedo, the letter I denoting the body of
the torpede, and J the fuse, which may con-
venienftly be constructed of a piece of gas-pipe

dicated at H. . When this is used it will effect- | sium and the oxygen of the water, or, as we 115
- ually prevent oxidation of the under side of | have seen, K,+2HO=2KHO--H ) the
5o the primer-disk, which is exposed to the guni- | heat being. more than sufficicnt to ignite the
powder in the fuse. | | tfuse and explode the charye within the shell
~ Instead of using the device shown in Fig. 1 | even before this has been corapletely immersed
for protecting the water-primer from the ac- | in the water. = By graduating the thickness of 120 |
tion of theatmosphericair, otlrer devices may i the primer-disk, lowever, the fuse may be s
55 bé employed for the same purpose, and some . constructed, if desired, that explosion will not
- of these are illustrated on Figs. 2, 8, and 4 of take place until the sbell bas been fully im-
the drawings. InFig. 2 Ihaveshown a plug, | mersed. . - ' - |
- B, fitting air-tight in the aperture D and bear- In Fig. 6 I have outlined how my invention r2g

:. ~the explosion when the shell is fired from the |
cannen; or 1t may be of some soluble material
65 which will dissolve instantaheously when the
| .~ Shell comes in contact with the water. And,
~again, in Fig. 3 the potassinm primer is pro- |

filied with any suitable material adapted to be 130
used as a fuse. The upper part,J,of the pipe-

or tube J, however, ig made of glass or other
fragile material, and inside of this is placed a
sultable guantityof the water-primer. I pre-

...........
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fer to use a glass tube, like a barometer-tube,
sealed at the top and filled or partially filled
with potassium, care being taken thattheglass
tube is connected water-tight to the metallie
tube or fuse, so that water can only enter the
device and lﬂ'mte the potassinm if the glass
tube is broken or fractured. This will 11'1ppon

however, when a vessel passes over 1t and

touches the glass tube, which will then in-
stantly be broken, thus exposing the potas-
sium to the action of the water, when an in-
stantaneous explosion follows. If thetorpedo

and fuse are made properly, so as to be im-

pervious to water, a torpedo of this construe-
tion may be immersed any length of time with-
out deterioratingitin theleast. And, again, it
is execedingly ditfieult to pick up these torpe-
does by means of the so-called “‘torpedo
finders,’’ because the least tonch of a pole will

20 ‘break off .the glass end of the fuse, and thus

30
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cause em)loswn of the torpedo, w1th the usual
disastrous results.

I desire 1t to be understood that the fore-
going 1liustrations of the applicability of my
invention cover ouly a few of the very many
purposes for which this is adapted. It may
be used, among other purposes, on life-buoys,

so that a roman-candle or signal-light will be.
dgnited through the direct action of the water

the moment the hnoy isthrown into the water;
or it may be used in the construection of shells
filled with a suitable combustible and adapted
to float on the water and primed with one of
my water-primers, so that the shell will take
fire when it strikes the water, and when its
contents become 1gnited and the burning shell
is floating around on the surface of the water
1t will serve as a light to expose the position
of an enemy’svessels among which these shells
are throwun. The very many purposes where
my water-primer may be applied to advantage
1In warfare as well as 1n the peacelul arts
will very readily suggeest themselves, and do
1ot require enumeration here..

Iaving thus deseribed my invention, I elaim
and desire to sc cure by Lotiols Patent of the
United States:

1. A primer for wmtmn' combuslible or
explosive Lomponnds the wmtmﬂ* charge of

which is composed of potussium or an equiva-

lent material having a stronger chemieal afiin-
ity for oxygen than the aflinity which cxists
between oxygen and hydrogen in the forma-
tion of water, whereby sueh primer is ignited
on contaet w lth water.

2. The combination, with an explosive shell
of a primer or lﬂ'mtmn‘ device composed of

material poaqossillg a q;1;1'on':wer'- chemical affin- |

ity for oxygen than the afii mty which exists be- .
tween oxygen and hydrogen in the formation
of water, whereby the shell is exploded on
contact with water.

3. The combination, with an etploswe shsll
of a primer or igniting device composed Wholly

or in partof the metal known as ¢ potassiam,’’ |

whereby the shell is exploded on contact with
water.

l

4. The combination, with an explosive shell
and a primertherefor hfwmgon1rrmtmrr-charrro
composed of potassium or an equivalent ma- 7o
tertal having a stronger chemical affinity for
oxygen than the afﬁmty which exists between
oxygen and hydrogen in the formatien of
water, of an air and water proof covering for
protecting such primer, as set forth. 75

5. The combination, with & perecussion-
primer of any desired eonstruction, of an ig-
niting deviee composed of material possessing
a stronger chemical affinity for oxygen than
the affinity which exists between oxygen and 8o
bydrogen in the formation of water, whereby
such primer is exploded on oont%t of the
ig mtmn deviee with water.

. The combination, with a percussion-
pumor of any desired Constm{:llon of an ig- 85
niting device composed wholly or in part of
the metal known as “‘potassinm,”’ whereby the
primer 18 detonated by contact of the igniting
deviece with water.

7. The combination, with a percussion time- go
fuse of any desired oonstruotlon, of an ignit-
ing device composed of material possessing a
Stl‘Oﬂﬂ‘el chemical affinity for oxygen than the
aﬂnub} which exists between oxygen and
hydrogen in the formation of water, wheleby 95
such fuse is fired on contact of the. firing de-
vice with water.

S. The combination, with a percussion tlmo-
fuse of any desired couotmctlon of an 1gnit-
ing device composed w holly or in part of the 100
metal known as ‘“potassinm,’’wherebyon con-
tact of the potassium with avater the fuse is
ignited, as set forth.

"9. A fusead aptedtobeignited by contaet with
water, consisting of any smtmblo combustible ros

ater al oonﬁnod in whole orin part within a
tube or other envelope and provided with a
primer or ignlting device inclosed within or
covered by an onvelope of suitable material,
said primer or igniting device whereby the 110
fuse 1s ignited bemﬂ' composed of material
possessing a stronger chemieal aflinity for oxy-

- een than the ’Lfﬁlllty which exists between oxy-

een and hydrogen in the formation of water.

10. A fuse adqpted to beignited by contact 115
with water, consisting of any suitable com-
bustible material confined in whole or in part
within a tube or other envelope and provided
with a primer or igniting device inclosed -
within ot covered by an enve]opo of suitable 120
material, said primer or iguniting device.
whereby the fuse is ignited being composed -
wholly or in part of the metal known as
‘‘ potassium.’’

In testimony that I claim the foregoing as 125 .
my own I bave hereunto affixed my signature
in preseunce of two wwnesses.

LOUIS BAGGER

Witnesses:
ARTHUR L. MORSELL,
BENNETT S. JONES.
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