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UNITED STATES PATENT OFFICE.
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SPECIFICATION forming part of Letters Patent No. 444,536, dated January 13, 1891,
Application filed April 19, 1890, Serial No. 348,717, (No model.)

To all whonv it may concermn:

Be it known that I, HIENRY P. MERRIAM, a
citizen of the Umted States, residing at the
city, county, and State of New York, hmem-
vented certain new and useful Improvements
in Explosive Shells, of which the following is
a 'Specification.

My invention relates to explosive shells in
which the impact-fuse is actuated by the in-
dentation or rupture of a collapsible head;
and the object of the invention is to provide
for insuring detonation of the explosive
charge within the shell in the event of such
indentation or rupture occurring at any lat-
eral portion of the collapsible head apart from
1ts eenter or apex.

My invention consists inemploying a series
of radiating longitudinal webs within the col-
lapsible head, in conjunction with an annular
series of percussion-primers opposite the in-
ner surfaces of the webs, which surfaces are
extended segmentally to encircle all of the
sald series ol primers,
connected by fuses with the detonator. The
radiating webs thereby form firm ridges fit-
ting the interior of the conoidal head of the
shell,andwhen thelatteriscrushed atanypart

one or more of said webs are driven in edge-

wise, compressing the inner surfaces thereof
against one or several of the primers, actuat-
ing the detonator. |

\Iy invention also consists in fulcruming

the longitudinal extremities of the webs
in the for and aft portions of the head, so

that the exploding-surface,which is interme-
diate to such extremities, will invariably be
driven in by a lateral blow applied at any

-point 1n the length of the webs, which thus
act as levers moving about the one or the

other fulernm, as the case may be.

My invention also congists in employing a
cone-shaped supporting-shell for the detona-
tor,in conjunction with a telescoping primer-
case, which cone-shaped shell is attached to
or integral at its base with the larger circum-
fereuee of the interior of the conoidal head,
and convergesforward toward and against one
The
cone is corrngated or groovedin the direction

of its length, (or it may be constructed of

separate arms,) sothatthe compression of the
side of the conoidalhead where1t mergesintn

while the latter are

or otherwise. .

| the eylindrical body of the shell will contract

a part of the base of the cone, thrasting its
corresponding side forward endwise toward
the primer-case, telescoping the latter and ex-
ploding the primer. The cone and the radi-
ating webs are co-operative, both actingin op-
posite directions upon the common circular
series of primers, as will hereinatter appear.
Referring to the accompanying drawings,
Figure 1 is alongitudinal section through the
head of the shell, the upper part of the figure
showing the fuse and detonatorin position,the
lower part showing the same removed. Iig.
2 18 a cross-section, the upper half of the fig-
ure being taken on the line x @, Fig. 1, and
the lower half on the line vy v, said figure.
I'ig. 3 is a cross-section taken on the line 2 z,
Ifig. 1. FKig.4 is a partial longitudinal section
showing one of the immersion-fuses that are
connected with the primers N, and showing
the movable case for said primers N in the
depressed position occupied when the immer-
sion-fuses are actuated. Ir1gs. 5, 6, and 7are
detail views of one of the webs shown in 51de

| plan and end views, respectively.

A is the eoﬂap%lble head of the shell, made
integral with or fastened at 1
body of theshell: 13, the annular series of per-
cussion -primers facing the 1nterior of the
head, and C C the radiating webs. These
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webs bear segmental projections ¢, encireling
the said primers, as distinctly shown 1n Fig.

)

2, and acting as exploding-surfaces.

which bearin the an nular socketsterminating
the cavity within the conoidal head.
crum J bears inwardly on the thickened part

The
ends of the webs C are provided with ful-
crums J Ix, consisting of lateral projections

The ful- |
_90

I at the Dbase of the cone D, while the ful-
crum IL bears at any 5[11&11)1@ point near the. .

apex. According
chielly toward the one or the other end of the
conoidal head, the web C will act as a Iever
about the one or the other fulerum J or I<,
contracting the segmental ring composed of
the 1)103 ections c. |

D is the interior coue, 111L0g1.-;11 with or fast-
ened at its base /i to the body of the shell,

| and into the lesser diameter of this cone (ov

frustum) is secured the inner end of the tele-
scoping primer-case E E’ by a screw-thread
The forward member E’ of the

as the collapse ocecurs.
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primer-case is composed of an independent |

sleeve screw-threaded to the main member
E, and connected also with the apex E-*.

I is the detonator filled with gun-cotton or
other explosive, and H one of the several im-
pact-fuse tubes arranged in circular series
filled with fulminate to give instant action.
Kach one of the series of percussion-primers

B is connected withsuch a fuse-tube, and has .

a firing-pin ¢ opposite it,inclined at an angle
toward the front of the shell.

e/ is an overlapping flange of the forward
sleeve E’, which flange has a beveled or eonic
interior surface opposite the adjacent conic
surface ¢ of the member E, through which
the firing-pins project. The flange ¢’ is in-
terposed between the firing-pins and the ex-
ploding segments or surfaces ¢ of the webs C.
Should the shell strike a solid target, driving
the apex E* backward 1n the axial line of the
shell, or nearly so, the sleeve E’ will telescope
the case E, stripping the screw-thread d, and
cllschal‘”e the primers I3 by contraction of the
Aring-pins within the cone-shaped converg-
ing surface of the flange-e’, which acts as a
Wedﬂ'e Should the shell for any reason strike
%1deW1se at the point I, where the conoidal
head merges into the cyhndrmal body of the
shell, or especmlly should the rupture occur

at a circnmferential point (I, FFig. 2) between

the webs, the indentation made will transmit
a movement endwise through the length of
the cone D, at a corresponding side thereOf
driving the member K of the primer-case: far

ward against the member E’;-contracting the.

ﬁrmg-pms as before. Tor this purpose tho
cone D is ribbed or -corrugated endwise, as
appears in cross-section in. th(, upper-part of
Fig. 2, the thin parts of the metal f between
the ribbed or thicker parts ¢ becoming: sepa-

rated by the blow, so that such thick parts act

as independent arms in-transmitting the de-
ard motion to the iprimer-‘-case K.

scribed for
The cone D and webs Care thusco-operative,
the cone thrusting the member K of the
primer-case forward so as to advance the sur-
face e, be.:u'ing the firing-pins a, against the
ﬂann'e ¢’, while the webs C contract the said

flange ¢’ Slmultm]eously in case the indenta-

tlon oceurs at a point in the length of the
collapsible head, such as I1’, near its base.
The initial ring ¢’ bearing the conical Sur-
face, as also the part of the case K at the
threaded portion d, may be more orless weak-

ened circumit elentmlly by reducing the thieck-

ness of metal at regular distances, or by
means of saw-cuts, as at 1, Fig. 3. By this
means the webs Cmay more readily compress
the adjacent portions of the ring e’ against
the primers or their firing-pins.

The construction of the discharging appa-
ratus L for the immersion-fuse corresponds
to that deseribed in niy separate patent ap-
plication filed September 23, 1839, Serial No.
324,718, and will not therefore require a de-
tfuled description here.

Certain of the fuses (designated in Figs

444,538

and 4 as I1') arve reserved as time-fuses, and

have the connection shown with the percus-
sion-primers' N when the same are thrust rear-
wardly,as in Fig. 4, by immersion of the shell
and depression of the piston P. The ball-

hammer O is then thrust relatively forward,

actuating one or more of the firing-pins 2, ex-
ploding the primer N, the detonator K, com-
mon to both the 1mmersion and the impact
fuses, being actuated with an element of de-
lay by means of a slow-burning compound £,
oceupying a portion of thé length of the fuse-
channels H’. The telese()pm parts of the
case K E” and the converging flange e oppo-
site the cap are also described and claimed in
my separate patent application filed Septem-
ber 23, 1889, Serial No. 524,719, and are not
therefore claimed herein, except in conjunc-
tion with the other co-operative parts..

‘T'"he spaces between the webs C may be
filled with a suitable soft-metal filling similar
to that shown and described in said apphca-
tion No. 324,719, whereby a contraction of the
flange ¢’ is further insured when the shell
stmkes a solid target.

YWhat I claim hel‘em, and desire to secure
by Letters Patent, is— -

1. In an exploswe shell, a collapsible head
a series of longitudinal webs therein cCOnverg-
mo* radially toward the axis of the shell, in

con] unctwn with an annular series of percus-

sion-primers opposite the inner surfaces -of
the said webs, and a detonator for the shell
ehal ge actuated by the said primers.

. The combination, in an -explosive shell,

-of a collapsible head, a detonator adjacent: the
shell charge, an annular series of percussion-
primersin-the central portion of the :head:con-
nected with the detonator, and radiating webs

bearing exploding -surfaces opposite the Ppri-

mers, mtended segmentally to encircle the
same, said webs forming longitudinal ridges

fitting the interior of Lhe collapsmle head

3. The combination, in an explosive shell,
of a collapsible head, a detonator adjacent the

shell charge, an annulal series of percussion-
primersin the central portion of the head con-

nected with the detonator, and radiating webs

'bearmﬂ externally throughout the 1enﬂ*th of

the mtemor surface of thc head and ha,\*lnfr
interior explodmg—surf&ces opposite. the Sald
annular series of primers located in:a trans-
verse plane of the head intermediate to the
length of said webs.

t. In combination with the eollapslble head
of anexplosive shell for actuating the 11npa.ct-

fuses, the longitudinal webs converging ‘to-

ward the axis at the head, the annular Series

of percussion-primers opposne the inner sur-

faces of the webs, located in :a fransverse

plane of the head inter mediate to the length
of the webs, and fulerums, sub,stan‘rmlly.as
described, provided to the said webs in front

and in rear of the said annular series of:per-

cussion-primers.

’ h-l'

. T'he combination, in a: collap51ble explo-

31 swe shell, of a telesmpmﬂ- primer-case within
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the head, one member whereof bears the per- |

cussion-primers, the other member bearing a
contracting surfaee opposite the same, and a
cone-shaped shell within the head connected
at 1ts base with the larger circumference of
said head at the latter’s junction with the
shell-body, said cone converging forward to-
ward and bearing one telescoping member of
the primer-case, for the purpose set forth.

6. The combination, with a cylindrical ex-
plosive shell, of a collapsible conoidal head,
an annular series of detonating percussion-
primers therein, an axial telescoping primer-
case having adjacent conic surfaces between
which such primers or their firing-pins are
located, longitudinal radiating webs bearing
exploding-surfaces opposite the said adjacent:
conic surfaces of the primer-case, extending
to the surface of the head throughout the
length thereof, and an interior conic shell
connected at 1ts base with the base of the

head and converging forward toward and

bearing one member of said primer-case, ¢o-

operating thereby to thrust the said conic
surfaces together in a direction opposing the
contracting movementof the said webs when
the head of the shell 1s ruptured laterally, in
the manner described.

7. 'T"he combination,in an explosiveshell, of
acylindric body, an exterior conic or conoidal
head and an interior conic or conoidal head,
both united at a common base, converging at
different angles toward the axis of the shell,
and a two-part detonating fuse-case the mem-
bers whereol are secured to the apices or
lesser diameters of the respective cones or
conoidal heads, and primers or firing-pins in-

- terposed between the said members actuated

by longitudinal compression of the ease.
HENRY P. MERRIAM.

Witnesses: _
CHAS. W. IF'ORBES,
CHAS. HANIMANN.
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