-F. 1. DU PONT.
EXPLOSIVE PROJECTILE.
APPLIGATION FILED JULY 7, 1911.

1,015,944. Pa,_tented Jan. 30, 1912,

a £ h g ¢ |8 2

A - b \ -~ T
Tt . ot « a a - wa's ‘!.’
e o T - L AN S . - RS
- - % v ! -~~~ ~ .
- e x. o~ . CEL I ’
\.) - e . A i N T O Rty
] ~ a o~ . ’ N v .
LY. PO —- - I N T I A I T PR J

In00005Ha00U000Bo00Ea000aII00CI00RNRNA00NANDHLT Sty i pLS R O T s T Ty T T T AT R E R R e

F16.3.

'I_III\I'II”'"'II”I/""'III//’_"IIII/,‘“'IIIII/'"”II’/"'"I/III’_"'IIII,’~._
# - 7 L,
\ 97 . . ey T, - ny e
A . - > o >
\ % X ] | . 3 R C ’
o - ] e,
N < N B - A - o2
W Ple) 4 = - . P >
o N DN
'R .- -
MR D Y A I
N - . -~
.

v <
v 1

’ ’ A\l

-y W -
L TR Rt 2%

- - - C o - s o owmf e " O e ow " - N
- - - - w o
« . e M ditey St T i R PRl “
J : R
. - < . . A NN
| I | '
= . I
:

« = e ar
\ LOT IR LA EOL L # 1 I 7T

e E nunnnuu%muuuuunnunr S
s ——— Sn———

e e —
T S, 777 7 7 2 2272
.-

- —
e RS A W
- v " b

. .
. -:._:">'_n“-‘~-"*:,‘ L
LTe sy oyt N Nt
| \D O YE YO YO YO “.o (O NNt
N p\vg. v@ ]
& '\—)"' g- '\)" 7 2 y >
e A AT

A
vt

T A P A b ST e e H ST EE

WITNESSES: b . r INVENTOR
e F16.4. |
A s 7 ST,
’;ZZ’Z/;'J_E@&Z%:’ ) : TR 9 D
4- . %{gg,’.{:;-if/j/ BY # . r,‘/ .d/‘_
@A
e 7

’ ATTORNEYS.



UNITED STATES PATENT OFFICE.

FRANCIS I ov PONT, OF WILMINGTON, DELAWARE,

EXPLOSIVE PROJECTILE.

1,015,944,

Lo all whom, it MY CONCern :
Be it known that I, Fraxcis I po Ponr,
a citizen of the United States, residing at

.' Wilmington, county of Newcastle, and State
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of Deélaware, have invented a new and use-
ful Tmprovement in Explosive Projectiles,
of which the following is a full, clear, and
exact description, reference being had to
the accompanying drawings, which form a
part of this specification. :

. The object of my invention. is to provide
means for exploding a projectile; for in-

stance ‘a shrapnel shell, as soon as it has |’

traveled a given distance from the gun.

In ‘a patent issued to me June 20,
1911, No. 995,685, I have set forth and
claimed a projectile embodying a fly-wheel
within the shell and rotatable on its lon-

‘gitudinal axis, and means geared to and

operable by the fly-wheel adapted. to effect
the operation of firing mechanism after a
predetermined number of revolutions of the

‘shell around -the fly-wheel. As the projec-

tile, in traveling a given distance, will ro-
tate a given number of times, the gearing
may be adjusted s¢ that the parts will funec-
tion after:such number of revolutions, and
therefore the firing mechanism will oper-
ate -after the projectile has- traveled such
given distance. Tn said Patent No. 995,635,
the specific' embodiment of the’ invention
disclosed consists of a screw secured to the

_ fly-wheel, a mut on the screw rotating with
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the shell and therefore constrained to travel
along the screw, and firing mechanism ro-
tating with the shell and adapted“to be re-

leased by the nut and caused to function

after the prescribed number of revolutions
of the fly-wheel and screw. In a later-ap-

plication filed by me May 29, 1911, Serial
- No. 630,009, I have set forth an improve-:
ment or modification of the specific embodi-

ment - described and illustrated in said

.Patent No. 995,635, in .which the function-

ing parts of the $ifirig: mechanism are. car-
ried respectivelyi ; and tl
shell ; or, to be more specific, opposing fric-

tion surfaces are carried respectively by a
-disk on the screw secured to the fly-wheel -
“and by a nut that, as in said Patent No.

995,635,  rotates with the shell and is there-

fore constrained to move along the screw

until its primed face contacts with the.

primed face of the disk. :

The ‘object ‘of “the present-invention is

Specificationr of Letters Patént.

‘,the fly-wheel and the'

identical, in a broad sense, with that of my
prior inventions referred to. ’ o
Specifically the object of' the present in-
vention is to modify the construction of
the fly-wheel so that it may . inclose sub-
stantially the entire contents of the shell
or ‘any desired fraction thereof, and. par-
ticularly that the explosive material itself
may be carried by - the fly-wheel, -where-
by is secured a fly-wheel of maximum
weight and momentum without material
sacrifice of space. - ’ o
Another object of the invention is to fa-
cilitate the adjustment of the gearing for

the purpose ‘of determining the distance

from the gun at which the bursting shall

-take place.

In the drawings: Figure 1 is a lonoi-
tudinal section through the projectile; Fig.

2is a transverse section on the line 2—9

of Fig. 1; Fig. 8 is'a plan of a section of the

Internal -casing; Fig. 4 is a longitudinal
sectional view of a modification.” -

@ is the shell. Within the shell is a cas- .

ing b arranged concentrically with the shell

.and spaced therefrom. Arranged concen-
‘trie" with the longitudinal center or axis of

the shell is a tube ¢ secured to the casing b,

Patented Jan. 30,1912, -
Application filed July 7, 1911. Serfal No. 637,308, '
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At the front and rear ends of the shell are

ball bearings & and e between the shell g
on the one hand and the casing 5 .and tube
¢ on the other hand. Thus the casing & and
tube ¢ are freely rotatable relatively to the

~shell on an axis coincident with the longi-

tudinal center line of the projectile. - .
Within the tube ¢ and extending along the
axis of the shell i5 a screw f, on which is
a nut g having projections / engaging lon--
gitudinally extending recesses i formed in
the internal wall of the tube ¢. The upper
end of the screw f is attached to an end

-plug %, which is threaded in the point of
‘the projectile. - The plug % is provided with

a primed-rear face, and the nut ¢ with
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-primed- front face. "For example, these op- 106’
posing - surfaces may  carry friction .ma-- -
‘terials, 7 and’ m, respectively, such as red
-phosphorus and a chlorate mixture, which

rpon -sliding contact with each other fire, .-

as described in my prior application No. 105

630,009, or one member may carry a match

‘head composition while the othér contdcting
Jaembey, may be roughened by grooving; as

also destribed in the same application. The.

rear.end of the screw extends into a cen- 316




2

tral hole in the inrier-wall of the base of the
shell. The plug % may be unscrewed and

‘the screw f and nut ¢ withdrawn and the

nut adjusted on the screw to any desired
distance from the prirmed face of the plug.

The space within the casing b may be
filled with explosive material. The cast iron
casing b is provided with' intersecting

- grooves o, wherehy, when the explosive ma-
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terial detonates, the casing isruptured intoa

number of small pieces which themselves act-

as projectiles.

Previous to firing the projectile, the plag
% is unscrewed and the screw 7 and nut ¢
withdrawn; and the nut positioned on the
screw at a point determined by -the desired
distance from the muzzle of the gun at which
the bursting is to take place. When the
projectile starts its flight the plug % and
screw f rotate with the shell «, but the cas-
ing & and the tube ¢ secured thereto do not
get started by the force that determines the
rotation of the shell, and therefore remain
stationary, or nearly so. Hence, as soon as
the projectile staits to rvotate, the nut %,
which is held from rotation by the tube, is
fed forward by the rotation of the screw f.
After a certain number of revolutions, cor-
responding to the numbers of turns in the
screw thread between the opposing faces of
the nut g and plug %, the primed face of the
nut -contacts with the primed face of the

plug. This occurs at a time when the shell

@ with the plug % ave rotating at a high
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veloeity and the casing b, tube ¢ and nut ¢

are substantially not rotating. The result
will be that the opposing faces of the nut
and plug will slide one upon the other and
ignite the priming material. The fire will
flash through the holes p in the tube ¢ and
ignite the explosives within the casing b,
which is thereupon ruptured as before de-
scribed.

In Fig. 4, instead of grooving the casing
wall, it is made comparatively thin and con-

- fines a number of balls » which are scattered
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when the explosive within the casing ex-
plodes. :

It will be observed that the internal casing
b is in fact a “fly-wheel ”, being the full
equivalent of the fly-wheel described in my
two previcus applications; but as it also per-
forms the function of a container for the ex-
plosive, it obviates the necessity of providing
a fly-wheel which does nothing except aet as
such. ‘

virtually the entive contents of the shell, or
any desired fraction thereof, may be caused

to act us the flv-wheel, thereby gaining in- |

creased weight and momentwmn  for this
member without a corresponding sacrifice of
space, : '

- Another advantage of the present inven-
tion is that the adjustment of the nut upon

By means of my present construction,-

1,015,944

the screw is much facilitated, as it is only
necessary for this purpose to unscrew and
withdraw the plug 4 ana then replace it.

Having now fully described my invention,
what I claim and desire to protect by Letters
Patent is: ~ ~ )

1. In a projectile, the combination with
the outer shell, of an internal casing, adapt-
ed to contain explosive material, mounted in
bearings in the shell so that the rotary mo-
tion of the shell is not imparted to the cas-
ing, and firing mechanism, controlling the
detonation -of the explosive material, con-
nected with and actuated by the casiug and
adapted to.operate to detonate the explosive
after a predetermined number of revolu-
tions of the shell around the casing.

2. In a projectile, the combination with
the outer shell, of an internal casing adapt-
ed to contain explosive material, freely ro-
tatable on the longitudinal axis of the shell,
means respectively rotatable with the shell
and with the casing and geared together,
and firing mechanism controlled in its oper-
ation by said means.

the outer shell, of an internal casing, adapt-

ed to contain explosive material, freely ro--
tatable on the longitudinal axis of the:shell,
mechanism rotatable with the shell and

mechanism gearing therewith rotatable with

.the casing, and firing means carried by each

of said mechanisms and arranged to func-
tion with each other after a predetermined
number of revolutions of the shell around
the casing.

4. In a projectile, the combination with
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3. In a projectile, the combination with,

95

100

the shell, of means positioned wholly within

the shell and rotatably mounted therein on
the shell’s longitudinal axis, other means
rotatable with the first named means ‘and
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gearing with, and movable longitudinally- .

of, the shell, and. firing mechanism con-
trolled in its operation by the longitudinally
movable means.

5. In a projectile, the combination with
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the shell, of mechanism positioned wholly

within the shell and rotatable therein on the
shell’s longitudinal axis, a. removable plug
in the point of the shell, and gearing en-
gaging said mechanism and carried by said
plug whereby the plug may be withdrawn
and the gearing adjusted, -and priming
means operable by the gearing. ’

6. In a projectile, the combination with.
the shell, of a member within the shell freely.

revoluble relatively to the shell’s longitudi-
nal axis, a removable plug in the point of
the shell, a screw secured to the plug, a ntuf
on the screw rotatable with said member,
and priming means operable by the nut
after a predetermined movement of the same
along the screw. , '

7. In a projectile, the combination with
the outer shell, of an internal casing, adapted
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tube, respectively rotatable with the shell

@

to contain explosive material, freely rota-
table on the longitudinal axis of the shell,
and primer exploding means within the cas-
ing and operable thereby in its relative
movement of rotation.

8. In a projectile, the combination with
the outer shell, of an internal casing, adapted
to contain explosive material, freely rota-
table on the longitudinal axis of the shell,
and means extending within the casing and.
respectively rotatable with the shell and with
the casing and geared together, and firing
mechanism controlled in its operation by
said means. : )

9. In a projectile, the combination with
the outer shell, of an internal casing, freely
rotatable on the longitudinal axis of the
shell, a longitudinally extending tube within
and secured to the casing, means within the
the tube and operable thereby including
gearing and a primer exploding device.

10. In a projectile, the combination with
the outer shell, of an internal casing, freely
rotatable on the longitudinal axis of the
shell, a longitudinally extending tube within
and secured teo the casing, means within the

and tube and geared together, and firing
mechanism within the tube and controlled in
its operation by said means.

11. In a projectile, the combination with
the outer shell, of an internal casing, freely
rotatable on the longitudinal axis of the
shell, a longitudinally extending tube within
and secured to the casing, a removable plug
in the point of the shell, a screw secured to
said plug and extending within the tube
along the shell’s longitudinal axis, a nut on
the screw, there being longitudinally-ex- |

1,015,044
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tending guides on the tube engaged by the
nut, and priming means carried respectively
by the nut and plug and adapted to function
after a predetermined longitudinal move-
ment of the nut along the screw. ’
12. In a projectile, the combination with
the outer shell, of an internal casing adapted
to contain the explosive material and freely

within the casing, whereby there is formed
between the inner wall of the casing and the
outer wall of the tube a container for explo-
sives, and primer exploding means within
the tube, geared to the shell and casing and
arranged to function after a predetermined

40

‘rotatable relatively to the longitudinal axis "
‘of the shell, a longitudinally extending tubc

number of revolutions of the shell around

the casing. - ,

13. In a projectile, the combination with
an outer  shell, of mechanism rotatably
nounted ‘in bearings within the casing on
the longitudinal axis of the projectile so as

‘not to partake of the rotary movement of the

shell, mechanism gearing therewith rotatable
with the shell, firing means controlled in-its
operation by said mechanism, and means
operable from the point of the projectile
permitting a quick adjustment of the gear-
ing-to predetermine the number of revolu-
tions that the shell shall make before fune-
tioning of the firing means.

In testimony of which invention, I have
hereunto set my hand, at Philadelphia, on
this 3rd day of July, 1911.

FRANCIS 1. pv PONT.

‘Witnesses:
M. M. Hammron,
© A, J. Maguigs.

Copies of this patexit may be -obtained for five cents each,' by addressing the “ Commissioner of Patents,
Washington, D. C.”
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