{No Model.)

No. 460,903.
iF;z}g.B.

f-’).ﬂ)i,-maaoeo.

S. H. EMMENS.
HIGH EXPLOSIVE SHELL.

Patented Apr. 9, 1889,

E
\
\

Y

N
~=
3y

b

o —
.
e e Wi " " T T T T e T T T T, T T T e N T e e

;Aj
i

Q

.
:'"*,\
@

[ N B AR LY R L L LN RSt IETY YR LN

—

fa o o W R U R

77

mxxxxx\\* A

RPN E

L}i:;,,'r.! )
510,

"y B,
-

+

Pl L I
B1n” 1 523 % \
| ’r 'I'-l'".. !. Jl:&.-: 3
ol It 1 4%
AANNRRRRRRRARN R Y \ z

o P AL )
# :?.’:.—vf'f.éé"

33313' hisr &

N\
.

D)

:"‘"11-
‘--J - ""l‘ﬁ]
ﬂ#'-?&frﬂ ::t.'_:ﬁgs.
ey 1 e
WYL UPER 3 e
. = 3
AN FRSIRAL = Py
T Yo i T
RN 3 Bar b
- “. h _":L:t' 1
TS oA
el b e ;..: l': -l
- kg T * " r
:i‘i .. -_ H ?‘i L]
-.-'l"" ey "llr.i_ll'
Hrl.:' - H'.. j"
L :il" Tl' 1";
-' '; —.

" e ?_'_,':
XN BN ;-’iﬁﬁ'{f
T;‘il-; :‘ i |-.I|'z 'F?R’
'*.:'. " rﬁ?l.""
. .
i‘,_ II'?':.7""-,?- El e kie
‘l
p' L :" Lo
{%ﬁi:J ' '..:;.iig,l
- L L™ 3
vl f:g'ﬂ' 2 -:"vi.if"‘"

i .,,i“ ;.- ... -
- "‘“ "::?t ' &'.-l"
': ] ""1
I'I--:' 4 ...": [ ‘
g .

. - nry 1‘!._ -.
&.}:_‘Jh;'_ i-p E.::_!'x.t
syt [ petatite

gy m ‘ll.l
= ¥ lII “'I:: h "]
IO = I

Jnventor

Srepnen Henry Emmens

Hox Mety




"UNITED STATES

PaTeEnNT OFFICE.

—

STEPHEN H. EMMEN S, OF LONDON ENGLAND

HIGH- EXPLOSIVE SH ELL

- SPECIFICATION forming part of Letters Patent No., 400,903, dated April 9, 1 889.
' Application filed July 2, 1888, 'Serial No, 278,726, (No model.

L Ta a:ZZ whom it ma J concerm: o ! 'into which the front end of said body part

Be it known that I, STEPHEN HENRY KEM-
MENS, a subject of the Queenf of Great Britain
“and Ireland and a- resident of I.ondon,,in
England, tempomrﬂy residing at. Ha;rrlson in
the State of New York, have invented a new
and useful Improvement in Hlﬂ*h-F‘Xplosw
_ Shells, of which the following is a specifica-
tion.
1o This invention relates to those shells for
- ordnance in which a hollow cylindrical body
~ contains a charge of high-explosive behind a
suitable head. .
. 'The present invention consists in eelta,m
L5 novel parts and combinations of partsin such
shells, whereby I aim to aceomphsh the follow-
ing obJects—-namely, first, to - more eflect-
1vely guard against the exploslon of the charge
within the gun by preventing at once the!’
20 crowding of the charge and its torsional dis-
f‘plaeement within the shell and thus prevent-
- ing internal friction; second, to facilitate in-
‘Surmcr the dlscha,ro'e of the shell at its desti-

]|

" mnation by combmmo' a time-fuse with a con- | -

- 25 tactfiring device,so asto meet the contmﬂ'tmcy |
of the projectile striking in such a way as
- not to operate thelatter; third, to insure auto-
~ matlcally firing the: tlme-fuse when the pro-
- jectilé starts fmm the gun by a simple device
30 which can be readily eta,_mmed and tested.

» A sheetof drawings accompanies thisspeci-

- fication as part thereof. Figure 1 of these
- drawings tepresents a longatlldlnal section of

.a high-explosive shell illustrating this inven-

35 tion. Fig.1”representsa cross—sectmn on the

line « . . Fig. 2 is a perspéctive view of some
of the ﬁrmg—dewoe parts senarated and en-
larged. Fig. 318 a persPectwe -view of the
—exploding-tube and charge—holder detached,
40 with portions of the main charge removed to
. expose the construction; and Figs. 4 and 5are
cross-sections of the 1&tter 111ustrat1nfr the
method of cha,rgmﬂ' it.
~ For convenience some of the parts will be
15 described in the relative posmons in which
they appear-in the drawings.
- Like letters of I'eference indicate corre-
‘sponding parts in the several fignres:
~~ This shell comprlses a metalhc ‘body part,
50 A, in the form of 'a hollow eylinder closed at
‘ 1ts rear end and open in front, and a head B,

screws and which is perforated axially-for the

projection of the exploding-tube.C. The body

A is provided with internal longitudinal ribs, 55

D, which may be more or less numerous than

Shown in the drawings. The bore of the head
B is cylindrical.

The explodmn'-tulﬁ C- carries a number of
"diaphragms, E, notched so as to engage with

the ribs D, but otherwise circular, so as to

closely fit W1th1n the shell-body. These dia-
‘phragms are connected by longitudinal radial

webs F, of the same thlekness as the ribs D

and commdmﬂ* therewith when the parts are
“assembled, as bhOWIl in Figs. 1and 1~.

The dlstance of the front or uppermost of

the dlaphmﬂms E from the rear end of the:
- tube C is a little less than the interior depth

of the shell-body A, so that when such upper-
most diaphragm is flush with the front end of

the body, as seen in Fig. 1, there is a space,
G, between the lowermost dlaphmn*m and-the

bottom of the body-chamber.
The shell 1s ch&rged in the manner illus-
trated by Figs. 8, 4, and 5, as follows: First

60

70,

75

taking the eombmed explodlnn*-tube ‘and -

charge - holder formed by said tube C, dia-

phragms E, and webs F, in an empty condi-
| tion, each radial cavity t'hereln 1s filled tightly

w1th Emmensite or other high explosive to
the full diameter of the dlaphraﬂmb OTO0VES
D?, Fig. 3, fitted to the internal ubs, D, being

_formed by ‘wooden laths, W, Figs. 4 and 5
temporarily inserted in the notches of the dla- |

phragms. The whole is then dipped in melted

S0

paraffine-wax and coated with'a skin, S, Fig. . -

5, of this material. The interior of the shell-
body A'is also filled with melted paraffine-
wax, which-is then poured out, enough being

left in to fill the space G with solidified wax.
| The eylindrical charge, Fig. 5, formed by the

tube Cand its surrounding dlaphragms, webs,
and fillings of explosive, is then freed from
the wooden laths, W, and inserted in the shell-

body A, and the head B 1s screwed down
- tightly, so as to bear upon the uppermost-dia-

phragm and press the charge firmly down upon
the wax in the space G.. The tube C is then

90
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filled with a burstin meharﬂ'e of Emmensite or 100
other high exploswe fo about the level of the
.'uppermost diaphragm, and a detonator, H,
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Figs. 1 and 2, is inserted in the top of such

bursting - charge. A perforated wad, I, is
pressed tightly down on the bursting-charge,

- and on this is placed a loose perforated plun-

ger,J. A striking-tube, K, is inserted within

~the upper end of the tube C, and isfurnished

with a cross-pin, L, which keeps its inner ex-

tremity at any desired distance from said

- plunger J and its outer extremity at any de-

10
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sired distance from the nose of the head B. A
detonator, M, is interposed between the inner
end of thestriking-tube and said plunger, and
a time-fuse, N, attached to said detonator M,
1§ stretched to another detonator, O, which is
held in an external cavity in the head B. A

~hammer, P, pivoted on said pin L, is finally

adjusted soas to strike the extérnal detonator
O when the shell moves suddenly forward.

‘The shell is then ready to be placed in the

gun. When the gun is fired, the crowding of
the charge by the forward motion of the shell
and the internal friction caused by the move-

ment of rotation are both prevented by the

interaction of the diaphragms, webs, and ribs,
alded in some measure by the filling and coat-
ings of paraffine-wax. When the shell strikes
the mark “end on,” the pin L breaks and the
striking - tube K is thrust suddenly into the

tube C, compressing the air between the deto-

nator M and the bursting charge, whileinertia
causes the plunger J to fly forcibly forward
against said detonator M. Both heat and per-
cussion are thusavailed of to insure the explo-
sion of the detonators M and I, and by.regu-
lating the extent to which the striking-tube
projects beyond the nose of the head B the
shell may be caused toexplode just in front of
the mark, if desired. If the shell should not
strike end on, or if it falls into mud or other

“soft substance, it will be exploded by the fir-

ing of the detonator M by the time-fuse N,

the latter having been fired by the explosion
-of the detonator O by the hammer P at the

discharge of the gun, as aforesaid. The time-
fuse may obviously be of any desired length
and adjusted -as to duration of burning in
customary manner.. When the shell explodes,

~ the division: of 'its walls into thick and thin

50

portions determines an equal distribution of
lines of fracture, and the bursting-tube C,
with its diaphragms and webs, breaks up into
a destructive hail of fragments. -

I am aware that United States Patent No. |

382,223 has been issued to J. W.. Graydon for

55

‘a shell for explosives in which the charge is

divided up into sepa,rate portions by trans-
verse diaphragms and a central firing-tube.
In my shell such diaphragms are supple-

mented by radial webs, internal ribs in the.

shell-body, and grooves in the main charge

60-

engaging with the latier, whereby rotatory

friction within the shell is prevented, as afore-
said. - | KR

- I am also aware of the peculiarly-combined
time-fuse and contact firing device set forth
in United States Patent No. 379,025, issued to
the assignee of Thorsten Nordenfelt. The

same general result is accomplished in my

firing devices by different means, with the ad-

dition of the positive intrusion of thestriking-
tube to insure explosion in the event of end-

wise contact, which is lacking in the Norden-.

felt device.
1 claim as my invention and desire to pat-
ent under this specification— | -
1. In a shell for high-explosives, the combi-

nation, substantially as hereinbefore speci-
tied, of a hollow eylindrical shell-body having

internal longitudinal ribs, a charge-holder
comp:13.nY transverse diaphragms notched to
coact with said ribs, and radial webs between
sald diaphragms coinciding with the ribs for

70

75

30

preventing internal friction, in the manner

set forth. o |
2. In ashell for high-explosives, the combi-
nation, with an axial bursting-tube and its

charge, of a detonator in front of said charge,

a flexible time-fuse attached to said deto-
nator, and an inwardly - yielding striking-

‘tube, through which said time-fuse extends,

arranged in front of said detonator and pro-
truding at the nose of the shell, substantially

as hereinbefore specified.

3. In a shell for high-explosives, the combi-
nation, with an axial bursting-tube and its

charge, of an anvil-plunger in front of the

90.

95

latter, a detonator in front of said plunger

having a flexible time-fuse attached thereto,
a striking-tube through which the time-fuse
extends, provided with a cross-pin to limitits
intrusion in advance of contact, an external
detonator to which said time-fuse is connected,

100

and an inertia-actuated firing-hammer piv-

oted on said cross-pin, substantially as here-
inbefore specified. R -

Witnesses: | | | |
SAMUEL B. HAMBURG,
HueH HENRY.

STEPHEN H. EMMENS.
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