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CLIFFORD ARICK, OF ST. CLAIRSVILLE, OHIO.

IMPROVEMENT IN FUSES

FOR EXPLOSIVE SHELLS.

Specific&tiou forming part of Letrers Patent No. ﬁﬂt.&@@,:dated October 11, 1864.

e el = IR s =

To all whonv it mualy concerr :
Be it known that I, CLIFFORD ARICK, of

St. Clairsville, in the county of Belmont, in the

State of Ohlo have invented a.new and Tn- ]

proved Mode of Igniting the Bursting-Charge
- in Ordnance- Shells fmd I do hereby declare
that the following 15 a full and exact deserip-
tion thereof, referenee being had totheaccom-
panying (11*awmgs and to the letters of refer-
ence marked thereon.

My invention relates to that class of im-
provements in the indicated art having for
their object the ignition of theburstmﬂ'-ehar%
1n ordnance- c-‘-hells at any moment of their
flight, or at themoment of impact, as the gun-
ner :may on the instant determme, tonether
with a means of primary ignition by or inde-
pendently of the windage- ﬂame

The 1nvention in the present case relates
more particularly to certain improvements in
the construction and operation of the *‘ Cres-
cent Fuse’’ secured to me by Letters Patent of
the United States bearing date September 6
1864.

1t consists, ﬁ1 st, 1n exhlbmnn theé means |
whereby my S‘ud 1nvent1011 may be 0perf1ted.
as & detached time-fuse alone. |

It further consists in adapting the ¢ central
hollow screw-pin?’’ secured to me in said pat-
ent to the additional functiou of becoming the
carrier of a frietion- -primer.

It further consists in so modifying the ex-
ternal formation of the head of this central
screw-pin as to enable me to form an inde-
pendent concentric fire-chamber, analogous to
the one referred to in my said p’ttent by the

combination thereof with the inner wall of a
soft-metal fuse-case or annular fuse, substan-
tlally as hereinafter more particularly de-
scribed. |

It further consists in the construction of a
packing-disk for a soft-metal fuse-case having
an annular or crescent-shaped cover or covers
corresponding to the annular grooves therein
projecting from and attached to such disk on
one side of it, as shown in my former inven-
tion, and a magazine for the fuse on the other
side, arranged so as to communicate with the
:tuse by a vent connecting its bottom therewith
through the disk and the zero end of the an-
nularcover confining it, substantially as here-
1nafter more partleuhrly set forth.

1t turther consists in the combination of thls

—_—— —.a

| eussion fuse- case, 80 that the same shall, when

exploded, Iﬂ‘lllte the fulminate or other ex-

‘plosive Stlbsmnee confined therein and therebys,
or by its own explosive force, make its way to
‘the bursting-charge in the 1:)1"0360’5116 and in-

stantly wmfe t‘le same,

To enable others skilled in the art to make
and use my invention, I will proceed to de-
scribe its construction and operation.

Figure 1 of the drawings is a plan view of

the msmle and bottom of a Soft metal fuse-case,
A, wherein f is the annular groove for _the
1*eeept1011 of the fuse. This groove is closed
at both ends, and differs only In this respect
from the annular oroove shown in my former
invention. cis the crescent-shaped fire-cham-
ber of my former invention, provided with a
vent, ¥, communicating it ’mtu the central ap-
ertur ; ¢, as.shown., d is the intervening con-

‘tinuous Wa,ll between these chambers f and ¢,

b is its central wall, and ¢ is the outer wall of
the case.
IF1g. 2 is a plan view of the top of the case

| A, and is substantially the same as the top

view of the crescent-fuse case, exhibiting be-
low the countersink % the vent » to the fire-

~chamber ¢, instead of a similar vent to the '

fuse-chamber f, as therein set forth. With
these indicated modifications this fuse-case is
cast from the same mold as the one presented
in my said former invention.

Fig. 3is a plan view of the under side of
my Soft- metal packing-disk A/, wherein j is
2} mfz,gazme raised upon its sur f.-sme at the cast,

‘and 4 18 a vent communicating its bottom Wlth

the other side of the disk.

Fig. 4 is a plan view of the other side of the
disk A’ showing the vent ¢ as 1t communicates
with th;e bottom of the m&g&zine 4, and the

outer edge of the annular covers " at its zero

end, as shown, so modified as to adapt these”
annular covers f and ¢” to the Aannular grooves

fand ¢, as herein set forth. Thisdisk A’ s 1n
~every other respect the same on this side of

it, as shown in my former invention.

This fuse-case and packing-disk are cast

from metal molds with all their parts precisely
as represented, and are charged and packed
in the manner following: There 1s provided,
first, an annular box w vith a carved bottom,-
the type of the case A, as shown in Fig, 2.
The walls of the annular box are of the same
diameter as the fuse-case and of the same

magazine with the head of a concussion or per- | depth, including the edge of the disk A’ so




that when the two are driven together their
united thickness is the same as ~1311*8 depth of
the box. Omne hemisphere of the surrounding
wall to this box 1s securely tastened to 1its
carved bottom, while the other, being hinged
thereto, opens and closesreadily, so as to facili-
tate the introduction of the fuse-case A there-
In, and 18 provided with a clip or other suita-
ble device to hold the hemisphere securely to-
gether under a heavy pressure. This box con-
tﬂ-ins a central form well secured to its carved
bottom, the same in every respect as the form
in the mold whereon was cast the central
wall, &, with 1ts aperture ¢, flanges and coun-
tersinks e and A, &c. The annular grceove f,
being charged with the fuse composition, is in-
trodneed into this box upon this central form,
and the hinged hemisphere of the box is closed
upon 1t and fastened in the manner indicated.

An annular plate of hard metal of the diam-
eter of the disk A’is then provided, having
a central projection. on one side of if, eommd

ing with the diameter and depth of the cen-
tral aperture, ¢’. Around a proper center,
and toward its periphery on the same side of
this central projection, 18 carved into this an-
nular plate an annular groove, into which the
wall of the magazine § will nicely fit. On the
inside of this groove a pin, coinciding with the

went ¢ 1n form and depth, 1s secured, consti-

tuting this annular plate the counterpart of
theform whereon the magazine side of the disk
A’ was cut. The disk A’ isnow placed in its
position on this annular plate, and its covers
are then adjusted, so as to coincide with the
grooves f and ¢ of the charged fuse-case A, al-
ready in the packing-box, as represented.
The box being then placed on the platform of
a strong screw-press, by a steady and uniform
pressure the covers of the disk are forced into
the chambers of the fuse-case until its flange
¢ 1s 1n close contact with the rim g, or until
the annular packing-plate rests on the top of
the packing-box, whenitwill be found that the

~fuse composition has been properly packed

and seated, and the pin-chamber ¢ hermeti-

cally closed at all points, exceptat the vent v,
the chamber being intact and about one- ewhth
of an Inch square, as shown in Fig. b, a verti-
cal section of a fuse-case formed a,nd charged

in this manner, taken in thelines 2z « of I‘lﬂs |

1. 2, 3, and 4. The fuse thus packed is read-

ily removed from the packing-plate and pack-
ing-box, and its vent and magazine being
charged and properly seaied, isready to be in-

troduced into the combmatwn hereinafter set
forth. After a -sufficient trial, (a particular
compositionandaknown- )1"88‘51116 having been
used,) the annular groove fmay be 111(1636(1 ab
the cast in the usu'ﬂ manner, subdividing the
time which the fuse is found to be in burning

- 1nto seconds and parts of seconds and indicat-
ing 1t as 1n other cases onthe index-plate out-

81(1(3

As in my former p&tent,- I propose to com-
bine with this form of time-fuse the Tice con-
cussion-fuse, with an independent igniter, so

-
—_—— e e, [y S
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that the fuse may be ignited by or independ-
ently of the windage-flame at the same cut, as
will” hereinafter be more ]_‘)‘thlCll]EbllV de-
scribed.

As I have shown in my said former a,pph-
cation the T1ce arrangement complete, and as
16 18 more fully described in the Letters Patent
dated June 23, 1863, 1ssued to said Tice, than
I need set forth herein, I will describe only
such necessary parts as have been modified 8o
as to adapt them to the present combination,
exhibiting more readily at the same time the
manner of detaching the concussion or percus-
sion fuse, andleaving intact a time-fuse, fuse-
plug, and independent means of ignition.

Ifig. 6 isan elevation of the present combi-

' nation complete, sueh modifications thereof

as I wish herein to suggest being represented
in Ifigs. 9, 10, 11, 12, and 13. Fig. 718 a ver-
tical section of Ifig. 6, and I'ig. 8 1s a plan
view of the part B, with the part A, Ifig. 7,
removed. The parts B, C, and D are the
parts of the Tice fuse-case herein represented,
B being the head of the case, (somewhat en-

larged in diameter,) C, the serew-thread for
securing the shell, (tlve same as heretofore,)
and D the central pin, (also somewhat en-

larged in diameter,) used as a carrier for the
other devices therein, and for expelling the
fulminate from the sliding tube as the fuse 18
being unlocked. These pfu‘rs are distinetly
shown in vertical section, Fig. 7, wherein the
center pin, D, constructed substantially as in
my said tormer invention, 18 so modified asto
adapt the aperture therein to a ** Laidly 1g-
niter ’’—a friction-primer well known among
ordnance men, the reputed invention of "\L;L]

Laidly, of the United States ¢ army, an eleva-
tion 0[ which 18 shown secured in its place,
ig. 7, wherein If 1s the priming-tube, having
2, ﬂann ed head, and ' is the weight for actu.
ating the wire rubber therein.

A well-known device, which has been des-
ignated the *‘rebel fuse-igniter,” s equally
applicable. A representation of this device
1S seen in Ifig. 14, wherelr the wire rubber 1s
secured to the flanged head, as shown.  The
welght of the friction-tube with its charge 1s
so adjusted as to cause the latier to be 1gnited
by the eifect of their combined inertia at the
discharge. 'This form of primer hassome ad- -
V‘ll]t’l“e over the Laidly, the length of tube
w]]erun 15 1s to act being less.

The further modifications of the pin D are
only such as are necessary to communicate the
flaine of the igniter through the medium of
the fire-chamber ¢ to the fuse. To this end the
upper section of the pin D at ¢’ is given the
same diameter as the countersink e. The sec-
ond section of 1t is given the diameter and
depth of the countersink £, the third of the
aperture ¢, and this section 1s given sufficient
length to pass through the aperture ¢ in the
case A, «' in the disk A’, and the part B of
the Tice fuse-case, and is provided with a
screw-thread for the latter, as shown. The

| remaining and lower section of the pin D 18
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given sufficient substance as to admit of the 1 soft-metal fuse-caseand fu

aperture for theigniter to be used, and is closed
at the lower end. An annular groove, , is
cut into the second section of the pin D, leav-
ing the flange ¢ above and theflange /' below,
and a cross-vent, 7, is made, uniting the cen-

tral aperture -of the pin D and the annular

groove k. .

When the primer is inserted in its place, its
vent is made to coincide with' the vent I, so
that when it is discharged its flame is thrown
irst into the groove %, until, finding the vent

v, 1t passes into and pervades the chamber ¢,

and from thence escapes at the cut, igniting
the fuse, or, in case the fuse is not cut, opens
and makes its exit at the closed vent m, Fig.
2, as represented in my former invention. By
this arrangement a concentric annular fire-
chamber, %, is formed within the radiusof the

tuse by the combination of the flanged head of '

this screw-pin and the inner wall of the soft-

metal fuse-case A, forming, in conjunetion with

my presentfire-chambere, asecond one, where-
in a lame may be generated and kept alive
for a short space <of time without interfering
with its free circulation and exit through the
other. - | |
In Fig. 8 is shown the countersink j/, for
the reception of the magazine j.

the part B, so that when the countersunk
chamber j° for the magazine is of sufficient
depth 1t will be through on the inside and not
through without, as shown in Figs. 7 and 8, so
that, whileit furnishes a confined and secure
- receptacle for the magazine 5, about one-third
~of its bottom will have a free passage-way into
the Tice fuse-case, and, upon its explosion,
will reach the fulminateand magazine situate
therein, and thereby communicate with and
ignite the chargein the projectile. "When the
annular chamber f is duly charged and sealed,
and the vent 4 and magazine § are charged,
the magazine may be closed with a disk of
thick pasteboard. It is then placed inits po-
sition on the part B, and securely held by the
screw-pin D, the magazine itself preventing
any independent axial motion thereafter. The
fuse is then introduced into the shell and se-
curely fixed therein by the thread on the part
¢, a sufficient conntersink being made in the
shell to admit the time-combination within its

Figs. 11, 12, and 13 present a modification
of my invention, with the carrier for the primer
In the position (about) of the magazine 4, and
the magazine is at the center, asshown in my
former invention, while Fig. 9 represents the
flanged head of my central carrier for a primer,
In combination with the form of annular time-
fuse, known as ‘“Wright’s -annular fuse,” of
which Fig. 10 is a plan view, Fig. 9 showing
the manner of inserting the same in the shell,
and of combining the annular groove & so as

to produce an annular chamber, substantially
a8 before described.

| . The aper-
~ ture I in the Tice fuse-case is continued into

tent.
‘the T'ice concussion-fusein this combination, as

se-plug, asshown in

Fig. 9, the inner section of-the metal of the
shell surrounding the fuse-hole may or may
not be lett in its place, .as the flanged head of

the plug or fuse-case combined therewith will

be sufficient to secure the soft-metal case in
position without any other appliance. It is
equally evident that the pin D may be given
such dimensions as to constitute it (the fuse-

plug or fuse-case) combinable with the soft-

metal fuse-case represented in Fig. 7, the soft-

metal case being increased in diameter accord-
1ngly, its magazine having a suitable sub-

countersink and vent, to receive it and com-
municate its flame to the bursting-charge. It
1S also evident that a eross-vent may he con-
structed communicating the zero end of the
annular fuse to a magazine in the head of the
tubular plug or other fuse-case, and commu-
nication to the bursting-charge be thereby se-
cured. Itwill beseen,also,thatin any of these
combinations the soft-metal fuse-case, with its
fuse and fire-chambers, will be held inits place
in the projectile by the combined action of the
screw-thread on the plug or other fuse case,
and 1ts flanged head in like manner as it is

now held in its place, as shown in Figs. 7 and 9.

I do not confine myself to the means herein
shown of generating a flame for the ignition

of a time fuse at the moment it is discharged

from a gnn, nor do I confine myself to the
volume of flame so produced, as it is evident
that other means may be used—such as a blow,
perforation by a point, or the like——and that
the flame thus produced may be fed by the.
Introduction of any combustible material with-
in these confined fire-chambers, and its volume
and intensity be increased to any desired ex-
Nor do I confine myself to the use of

almost every concussion and percussion fuse-
case known may be readily used. Nor do I
confine myself to the method of introducing
the primer from the outside of the center-pin,
as 1t 1s evident that it may be put up with the
fuse before it is sent into the service, either by
constructing the center pin in two parts, or as

‘shown in Iigs. 11, 12, and 13. Nor can any

well-founded objection be made tosuch an ar-
rangement, as the weight attached to the
primer can be so regulated as to guarantee its
efficiency under the force of the discharge,
and yet be unavailable, to actuate the wire rub-
ber under any accidental blow. Besides, its

‘premature discharge under extraordinary

force would not ignite the fuse or do other
possible damage further than to destroy itself.

The operation of my invention is that at the
discharge a flame is generated by means of
a weight acting on a wire rubber or other anal-
ogous means, which is diffused by means of
the chambers and vents deseribed to the point

| where the fuse is cut, and escaping there 1

nites the fuse, or, if the fuse be not cut, makes
1ts ex1t at a permanent vent without endan-
gering in any manner the fuse, so that when

It is evident that in the use of thg form of | in combination the_explosion of the projectile
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may be secured, either at the 1mpact or at any
moment of its flight, as the gunner may on the
instant before placing it in the gun elect; and
1t may be operated as either a eombmea CO1l-
cussion and time, or as an independent time-
fuse alone, lnmtlble by the windage-flame, as
well asin any other form of the Bormann fuse,
or by independent means, as shown, or by
both. |

What Ielaim as.my invention, and desire to
secure by Letters Patent, 18— ‘ |

1. The formation of an annular fire-chamber
within the radius of a Bormann or curved fuse
by combining a grooved head to its screw-pin,
or by combining the grooved head of a screw-
plug with the inner wall of 1ts soft-metal case,
substantially as deseribed. .

2. A packing-disk for an annular fuse, hav-
ing on one side of it the necessary wedge or

|
|

wedges for packing it, and on the other amag-
azine, as described.

3. The combination of an annular fire-cham-
ber. situated within the radius ol a Bormann
fuse with an independent primer, so that the
flame generated by the primer is instantly in-
jected into such fire-chamber, from whence,
escaping at the cut, 1t will ignite the fuse,sub-
stantially as described.

4. Socombining with a soit- metal fuse- -case,
a fuse-plug, or a concussion or percussion fuse-
case as to Secure]y hold the former 1 the pro-
jectile by the combined action of the screw-
thread and flanged head of the latber.

CLIFFORD ARICK.

Witnesses:
JOs. PTCK,
C. HAzZLETT.
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