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fo all whom it may concern:

Be it known that I, JOEL . JUSTIN, of Syra-
cuse, in the county of Onondaga and’ State of
New York, have invented a certain new and

useful Improvement in Shells for High Ex-
plosives, of which the following is a Spee1ﬁ-
cation.

This invention relates to shells or projec-
tiles arranged to carry an explosive charge,
and embodies a construction for the same

comprising a shell-casing and a relatively-

movable charge-carrier for the explosive ma-
terial, which latter is designed to be exploded
cither on impact with a body or upon the ex-
piration of a definite period after the shell
has left the gun.

I wiil describe a shell embodying my im-
provement, and then point out the novel fea-
tures in the claims.

In the accompanying drawings, FFigure 1 1s
a central longitudinal section of a shell em-
bodying my improvement, there being no
charge represented. Fig. 2 is a longitudinal
section of certain parts. Ifig. J 1s a similar
section, ot an enlarged scale, of certain parts
in the rear portion of the shell. Fig. 41is a
side view of the carrier or chamber contain-
ing theexplosivecharge. Fig.disarearview
of the rear end of the shell. Fig. 6 isaview
of the front side of a fuse-plate comprised in
the shell. Iig. 7 is a front view of the main
section of the fuse-plate. Fig. § is a front
view of the other section of the fuse-plate.
IFig. 9 18 a sideview of the base or base-block
of the carrier for the explosive charge. Fig.
10 1s a front view of the latter. Fig. 11 is a
rear view of the main or body section of the
explosive-carrier.

Similar letters of reference designate cor-
responding parts in all the figures.

A designates the casing of the shell. Itis
mainly of cylindrical form, but the forward
end 1s pointed. Interiorly it has a cylindric
cavity « and 1n advance of this a conoidal
cavity a', the latter being at its greatest di-
ameter smaller than the e¢ylindric portion «,
so as to form a shoulder ¢*. In the forward
extremity of the conoidal portion ' is a re-
cess @, which may be of cylindrie form with
a rounded inner end. Af the rear end it is
provided with a removable base-block or plug

explosive charge.

- A', which, as here shown, is provided on the

forward side with a screw-threaded boss af
for engaging with a screw-thread formed in-
temorly in the rear end of the casing A, A
cas-tight joint may be advantaﬂ‘eously pro-
duced by forming a circular groove in the for-
ward side of the flanged or main portion of
the base-block A’ and introducing therein a
copper wire of such size that, when seated, 1t
will project slightly beyond the face. The
itting of the base-block into place will com-
press the wire, so as to make a tight joinft.

The shell and base-block will prefel ably be

made of steel. I may furnish the casing with
any suitable soft-metal ring o’ for taking the
lands of the rifling.

I3 designates a chamber or carrier for the

body is shown as comprising a hollow cylin-
drical section O, made of wood or other light
material, and wound with wire b
wood may advantageously be used for the
body, and the wire may be of steel. At the

rear end this section fits in a rabbet 0°, formed

exteriorly of the forward end of a base-block
orplug 0°, which may advantageously be made
of hard maple wood. At theforward end itis

VVhlte '
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In the present instance its

7©

/5

similarly fitted in an exterior rabbet formed .

in & ring 6% which may advantaneously be
made of ]1:51,1 d maple wood.

80

A convenient way of securing the section .

b to the base 0°is by means of a bayonet-joint.

I have therefore shown the section b as pro- -

vided with a number of inwardly-extending

radial pins 6%, and the rabbet of the base as

provided with L-shaped grooves 5%, as may
be seen by reference to Kigs. 9, 10, and 11.

The forward end of the section 6 of the car-

rier may conveniently be secured to the ring
b* by radially-extending dowel-pins and glue..

The base-block b%, as here shown, is pro-

vided with a flexible packing-ring0° of leather

or like material, fitted at the inner edge with-

in a rabbet formed exteriorly in the rear por-

tion of the base-block and secured there by a

95

metal ring 0% the latter being fastened by

screws b'. The outer edge of the ring b° is

projected against the interior of the camtv a

in the casing A.

The ring b‘* has attached toitsforwardside a

packing-ring 6% which may be made of leather
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or like material, whose edges project out-
wardly against the interior of the cavity a in
the casing A. This ring 0°is secured in place
by a ring 0, which may be made of metal and
may be fastened by screws bH1°,

In the forward side of the ring 6% and near
its interior surface, is a rabbet in which fits
the rear edge of a conoidal shell or dome 6%,
which may be made of wood or other light
material. When made of wood, there will
preferably be outside of it a shell of metal 6'2,
such, for instance, as copper. Thisshell may
be secured in place by having its rear edge
turned outwardly like a flange and extended
between the packing-ring 0° and the ring b
Then the scerews % will retain it in place.

To the forward end of the dome or shell bt
is secured a shaft or rod 6*%, having at the for-
ward extremity an enlarged head 5, which
may be of conoidal form. Rearward of this
is a neck portion b*°, and in this neck portion
is a transverse pin 0. The purpose of this
shaft b®and its appurtenances is to coact with
the recess a® of the casing A.

Before going further, it may conduce to a
clear understanding of my improvement for
me to explain that in the present example of
my invention the carrier B is to remain in
contact with the base A’ of the casing A until
the shell is arrested in its flight, and that then
the carrier is intended to move forwardly
within the casing. The pin 0! will prevent
the carrier from any considerable movement,
away from the base A’ of the casing A until
the flight of the shell is arrested. This fea-
ture may be entirely omitted with my present
improvement, if desired.

I may add that when the shell begins its
flight 1t 1s desirable that the rotary motion of
the casing derived from the rifling of a gun
from which the shell is projected shall not
too suddenly be transmitted to the carrier,
and hence that the carrier 1s fitted within the
casing so as to provide for a relative rotary
motion ot the casing around it. To facilitate
this relative rotary movement the base of the
carrier is adapted to act as a pivot. Ashere
shown, 1t is convexed and the forward end of
the base A’ of the casing A is concaved to
form a seat for it. The reverse of this con-
struction, or, indeed, any other suitable con-
struction, might be adopted.

C designates a chamber attached to the
base-block 0° of the carrier B. It is inter-
nally eylindric and is closed at the rear end,
but open at the forward end. It is also in
the present instance cylindric externally. 1
have shown it as provided with a flange ¢,
whereby i1t 1s secured in position in the base-
block 0® of the carrier I3, this base-block be-
ing made i two sections so as to permit the
introduction of the chamber with its flange
in place. T'he two sections, when made of
wood, may have the grain of the wood re-
versed and may be glued together. The
chamber C will be secured in the base-block
while the latter is being constructed, and it

| said hole.

572,261

will be retained by the serews which secure
the packing-ring 0° in place, because these
screws serve to fasten together the two sec-
tions of the base-block.

Extending through the wall of the chamber
C from end to end is a passage ¢’, and this
communicates with an annular passage ¢' in
the forward side of the base-block A’ of the
casing A. Thisannular passage ¢!’is in com-

munication with a passage a!'!, extending to-

it through the base-block A’ of the casing A.
At the rear this chamber C has a rearwardly-
extending circular rib ¢!°, which extends into
a similarly-shaped groove a®, formed in the
forward side of the base-block A'; but this
groove may be so much larger than the rib
that the latter does not touch it at any point.
This combination of rib and groove lessens
the passage of gases from the annular pas-

‘sage a'’.

To the forward end of the chamber C is se-
cured a gun-barrel D, the connection being,
as here shown, by means of an externally-
serew-threaded boss on the latter engaging
with a screw-thread in the former. This gun-
barrel contains a chamber d for gun-powder
and a chamber d' for a ball which is to be
projected from the gun-barrel upon the ex-
plosion of the gun-powder. DBeyond the gun-
barrel D is a chamber E for high-explosive
material. This may be cylindrical in form
and is closed at the outer end. A convenient
way of connecting this chamber I with the
gun-barrel is to form an externally-screw-
threaded boss on the latter and engage this
with a screw-thread in the former.

With the passage ¢’ of the chamber C com-
municates a passage or channel d?, formed in
the gun-barrel D, said passage or channel d?
being formed to communicate with the pow-
der-chamber d of the gun-barrel.

In the rear of the base A’ of the casing A
is a fuse-plate I, (shown as composed of two
sections 1 and 2.) DBoth sections are circular
in. form. The rear or main section, 1, con-
sists, essentially, of a flat disk with a rim at
the circaumference on the forward side, and a
number of holes f*,extending through it from
front to rear. The other section, 2, consists
of a disk-shaped plate,which is provided with
a rearwardly-projecting rim orcircular flange
715, that extends into a recess formed in the
front of the main section 1 of the plate. Ro-

tary motion of the section 2 1s prevented by

means of a pin 4, extending from the main
section 1 into a hole in the rear of the sec-
tion 2. 'T'hisfuse-platefits in a recess formed
in the rear of the base A’ of the casing A. In
the forward side of the section 2 of the plate
Is an annular groove f, that engages with an
annular rib 6%, formed on said base A’'. This
groove is bounded by the rim f%° of the main
section of the plate I and the circumierence
of the section 2 of such plate. The plate If
has a central hole f*°* through both its sec-
tions and a circular recess ¢ rearward of

In this circular recess f1° fits a
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plate G, and from this plate extends a screw-
bolt g through the hole /* of both sections of

the plate I and into a tapped hole in the base-

block A’ of the casing A. 'The engagement
of the bolt with the base-block of the casing
secures the plate G in place, and the latter
secures in place both sections of the plate V.
The bolt G may be screwed into place by
means of a forked serew-driver inserted in re-
cesses ¢g'.

T'o make the joint between the plate K and
the base-block A’ of the casing A gas-tight,
I may use any suitable packing in the joint,
as, for instance, a mixture of powdered as-
bestos and tallow, and this packing will be
arranged between the rib b’ and the annular
groove f, as well as around the ring f*° at the
outside of the groove. Between the central
or main portion of the plate ¥ and the oppo-
site portion of the base-block A’, I preferably
introduce a packing material, such, for 1n-
stance, as a sheet of paper f&. This has a
hole through the center for the passage of the
bolt g, and another hole near the circumfer-
ence corresponding to the passage a'' in the
base-block A’. The purpose of this packing
is to form a tight joint precluding the pas-
sage of gases. Ifs yielding character com-
pensates for the expansion of the metal parts,
due to heating. In the forward side of the
section 2 of the plate F is an annular groove
/. which communicates at one point with the
passage «!! in the base A’ of the casing A,
and hence communicates indirectly with the
powder-chamber d of the gun-barrel D. This
aroove /' is not a complete annulus, but will

be crossed by a bridge or partition 719, so that -

the composition contained in it will not burn
both ways. Moreover, this bridge renders it
possible to cut off the passage ' by turning

the plate I¥ so that the bridge will be oppo- |

site said passage. Thus ifi would be possible
to render the shell incapable of being ex-
ploded by means of the passages «'l, a', ¢,
and . '

The exterior of the plate If 1s shown as
marked with a scale, and in the present in-
stance the scale is so arranged that the zero-
mark of this scale is adjacent to the bridge

so 1 sothat the operator, by adjusting the plate

55
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rotarily so that the zero-mark will occupy a
certain relation to a fixed mark on the base-
block A’, may adjust the bridge /1’ so that it
will close the passage a'l. Iloles f?are formed
in the section 2 of the plate F.- Theyextend
from the rear to the annular groove /7, and
correspond in number and spacing with the
holes f*in the main section 1 of said plate,
so that when the two sections of the plateare
locked together these holes ' of the section 2
of the plate will be in line with the holes f**
of the section 1 of the said plate. DBy these
two sets of holes f? f* communication is es-
tablished between the annular groove f* and
the rear of the plate L.

The object of making the plate ¥ in two
sections is so that the holes of the two sec-

tions may be separately filled. All of the

holes ? of the section 2 of the plate F, ex-
cepting only one, are sealed by disks of par-

'7°i

affin, and this one which is left unsealed 1is

the one near the partition f1°, and hence near
the zero-mark of the scale. Any suitable
fuse composition is placed in the annular
ogroove f'. | . | |

The holes f** of the main section 1 of the

75

plate F, excepting the one near the zero-mark

of the scale, are filled with any suitable fuse
composition. B
On the firing of the gun containingthe shell

fire will pass through the empty hole f'*in

the main section 1 of the plate I near the
zero-mark of the scale and through the cor-
responding hole 7% in the other section 2 of
the plate I to the fuse composition in the an-
nular groove f'. Thefuse composition in the
other holes f1* will be ignited, and will burn

through to the paraffin in the opposite holes
f* and go out.

When the fuse composition
in the annular groove f' reaches the holes 1~
which were filled with paraffin, it will melt

the paraffin, and in this way clear a vent for

the escape of gases. Induetime aflame will
pass from it through the passage ¢! to the an-
nular passage a'. By rotating the plate I
and securing it in dif
tation the empty hole f% near the zero-mark
of the scale, may be moved different distances
from the passage a'l, so as to give a different
timing for the discharge of the shell.
course this may be changed for one timing,
and if the artillerist changes his mind as to
the best time for discharging the shell the

plate can be changed to a new position with-

out detriment to any of the parts of the shell.

The annular passage ¢’ is provided because
of the rotary motion between the casing and
the carrier. Preferably there will be a prim-
ing chargein this passage, so as to provide a
circular sheet of flame, some part of which
will enter the passage ¢'. 'I'he latter, near

the annular passage a'‘, will preferably be

primed. A flame from the priming will pass
through the passages ¢ d* to the powder-
chamber d of the gun-barrel D. Thus the
charge in the gun-barrel will be discharged,
and the ball will be projected from the gun-

' barrel into the charge of high explosive in

chamber E. The latter will be exploded and
the main charge in the carrier I3 will be ex-
ploded. - o

I not only afford provision for the firing of
the explosion of the shell by a time-fuse in
the manner described, but I also provide for
exploding it on the impact of the shell against
any object. The means for producing this
operation I will now describe. |

‘In the chamber C is a hammer H, which

preferably will be of such shape and size as
to leave spaces between it and said chamber,
in order that the air shall not interfere with
its movement. It may be mainly of ¢ylin-

drical form, with flattened portions, to afford
these spaces. Itislongitudinally grooved on

‘erent positions after ro- -

Of
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one side to fit a rib ¢*, extending lengthwise
of the interior of the chamber C. During the
loading of the shell the hammer is held in a
position wherein its rear end will be a short
distance forward of the rearend of the cham-
ber C. The means shown for holding it in
this position consist of a soft copper wire 1w,
passing transversely through it and through
the walls of the chamber C.

The hammer is intended, upon the impact
of the shell against any object, to move for-
ward and discharge the powder in the pow-
der-chamber d of the gun-barrel D. Ashere
shown, the hammer will strike a pin I,work-
ing in a fulminate-chamber T, Normally
this pin I is held in position by a small wire
i1 extending transversely through the pin I
and thr ough the wall of the chamberI'. When
the hammer I strikes the pin I, the wire 2"
will be sheared off, so as to permlt of the for-
ward movement of the pin I. The fulmi-
nate-chamber opens into a second chamber
J, which may contain a delay-action composi-
tion. A passage d® extends from the cham-
ber J into the powder-chamber d of the gun-
barrel D.

As here shown, the chamber J is of cylin-
drical form and externally threaded to fit into
and engage with a recess in the rear of the
gun-barrel, and the chamber ILis provided at
the forward end with an externally-screw-
threaded boss that engages with the interior
of the rear part of the chamber J.

It will be seen that rearward of the gun-
barrel the chamber J is provided with trans-
verse passages 7, whence the gases will pass
into the chamber C, the purpose of these pas-
sages 7 being mer ely that of vents.

K desig nates a screw which is fitted into a
recess in the base-block A’ of the casing A
and extends throughthe rear of the chamber
C. Thisscrewis held against turning by the
bolt g, which clamps it within its recess in
the base A’ of the casing A. Any other mode
of providing the base-block A’ with a screw
will suffice. T'his screw has a thread reverse
in piteh from the pitch of the rifling. In the
present instance it has a square thread of the
Ikind known as a ‘‘left-hand” thread. Dur-
ing the assembling of the parts of the shell
the screw Kis turned so as to engage a screw-
thread formed in a recess in the rear portion
of the hammer . The turning of the screw,
after it has engaged with the hammer, will
draw the hammer rearward into contact with
therear of the chamber C. Thusit will shear
oif thewiretw. Then theonly meansforhold-
1ing the hammer will be the screw K.

When the shell is fired, the rotary motion
imparted by the rifling to the casing will turn
the screw KX relatively to the hammer H, the
latter being locked by the rib ¢® against rota-
tion independently of the carrier B, and the
latter being prevented by inertia from begin-
ning its rotation as soon as that of the casing
commences. 1This rotation of the screw K

disengages the hammer H, for the latter is |

# 572,261

| free to move forward in the chamber C as the

secrew rotates. In the presentinstance about
two rotations of the casing will release the
hammer. The hammer H being thus freed
it can move forward and fulfil its funection
on the impact of the shell with any object.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In a shell the combination of a casing
constituting the body of the shell, a carrier for
an explosive charge fitted to the casing so as
to provide for relative rotary motion between
the two parts, a detonator arranged in said
carrier, and a hammer, which will normally
be 1noperative, for exploding the detonator,
but which will be rendered operative by ro-
tary motion caused by the rifling of a gun.

2. In a shell the combination of a casing,
a carrier for an explosive charge fitted to the
casing so as to provide for relative rotary
motion between the two parts, a detonator
arranged 1n said carrier, a hammer fitted to
the carrier for exploding the detonator, and
means appurtenant to the casing, which will
normally hold the hammer in a position in
which it will be incapable of exploding the
detonator, but which will release the hammer
when the relative rotary motion between the
shell and carrier begins.

8. In a shell the combination of a casing,
a carrier for an explosive charge fitted to the
casing, so as to provide for relative rotary
motion between the two parts, a detonator
arranged in the said carrier, a hammer fitted
to the carrier forexploding the detonator, and
a screw-thread forming an appurtenance of
the casing, engaging with the hammer and
having a pitch the reverse of thatof the rifling
of the gun in which the shell is to be used.

4. In a shell the combination of a casing,
a carrier for an explosive charge, fitted to the
casing, so as to provide for relative rotary
motion between the two parts, a detonator
arranged in said carrier, a hammer fitted to
the carrier for exploding the detonator, and
a screw fastened to the base of the casing and
extending into a screw-threaded recess in the
hammer, said serew having a pitch thereverse
of the rifling of the gun from which the shell
18 to be fired.

5. In a shell the combination with a casing
having a base-block provided with a screw Ix_
and a screw g for holding said screw K in
place; of an explosive-carrier fitted to the
casing so as to provide for relative rotation
between the two, and having a hammer II for
engaging with the said screw K.

6. In a shell the combination of a casing,
a carrier for an explosive charge fitted to the
casing so as to provide for relative rotary
motmn between the two parts, a base-block,
a recess in the rear side of said base-bloek
and a fuse-plate fitting such recess, the said
fuse-plate and the said recess being con-
structed so that the one shall have a tonn'ue
and the other a groove for packing,which will
belocated 1111361"1116(11&1361}7 of itand the tongue.
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7. A fuse-plate for a shell made in two
parts, one part having a firing-hole and in-
independent vent-holes, and the other part
having holes which communicate with the
holes in the first-mentioned part, one of said
parts being revoluble 1*ela,t1vely to the other,
substautlallv as specified.

3. Inashell the combination of a base-block
having a recess and a two-part fuse-plate fit-
ting in said recess, and having an annular
oroove or recess in the forward side and a
number of holes leading from said groove or
recess to the rear of said fuse-plate.

9. The combination with a shell having a
single passage a'l, of a two-part fuse-plate
having in its forward side an annular groove
or recess communicating with the said pas-
sage a' and a bridge or partition crossing
said annular groove or recess, one part ot said
fuse-plate beingrotarily adjustable relatively
to the shell, so as to locate 1ts bridge or par-
tition at different distances from said passage.

10. The combination with a shell having a
single passage a!l, of a two-part fuse-plate
having in its forward side an annular groove
or recess adapted to communicate with the
said passage o' and a bridge or partition
crossing said annular groove or recess and
made of such size as to be capable of closing
said passage a!l, one part of said fuse- plate
being rotarily adjustable relatively to the
shell, so that its bridge or partition may be
1)1'0110'1113 behind or to one side of the said pas-
sage i,

11. Inashell the combination with a casing

o ;

having a base-block provided with a passage

a'! and an annular passage a'’, of an explo-

sive-carrier fitted to said casing, to provide
for relative rofary movement between said
parts, and having a passage ¢ communicat-
ing opposite the passage a of the casing.

12. In a shell the combination of a casing
having an annular groove a®* and a relatively
movable carrier for an explosive charge, hav-
ing a circular rib ¢! extending into said an-
nular oroove a*l.

13. In ashell the combination with a casing
and an explosive-carrier having a base-bloc_k
made in two parts, adetonator havin oacham-
ber C provided with a flange ¢ which fits be-
tween the two parts of the Dase-block in smd
carrier.

14. In-a shell the combination of a cham-
ber, a hammer, a wire for temporarily hold-
ing the hammer in position and a screw for
engaging the hammer and detaehmﬂ 1t from
Lhe wire.

15. In combination with a shell a
vice consisting of a chamber J provided with
vents, a chamber I’ engaging with said cham-
ber J, a ﬁrinﬂ'-pin I'and a wire for temporarily
holdmﬂ the firing-pin.
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In testlmony whereof 1 have swned my |

name to this specification in the presenee of
two subseribing witnesses.

JOEL G. JUSTIN.

Witnesses:
ANTHONY GREF,
WALTER A. PAULING,
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