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As is well known when a perforating projectile
pierces through an armor plate of large thickness
especially in the case of an oblique impact with
high inclination, the projectile is subjected .to

5 very hard strains of a complex character tending
to cause its body or base to remain sticking and
be drawn out through the hole produced. in the
plate, in many cases with the consequence of
the breakage and separation of said base.

10 Said breakage is favoured by the presence in

the base of the projectile of some sections of ,

minor resistance, - in. correspondence of the

grooves for the driving bands and of the threaded

mortise of the screw plug; whenever the break-

15 age takes place the charge is rendered impos-

" sible of explosion and the destructive effect of
the projectile irremediably compromised.

Various means have heretofore been proposed

for avoiding this serious disadvantage. None of

20 the known means have however proved entirely

satisfactory and reliable at all times and under

various conditions of attack of a hard faced -

armor plate.

Furthermore it is clear that even if the break- -

25 age does not take place the deformations suf-
fered by the projectile always imply & certain
quantity of energy absorbed and not utilized for
the effects of perforation; it is consequently nec-
essary to reduce said loss to a minimum in order

30 to increase the efficiency of the projectile.

Object of the present invention is to propose a
piercing projectile which in the unfavourable
conditions of firing, as those above mentioned, is
not subjected to those strains producing defor-

35 mations and breakage of the base while at the -

- same time with respect to projectiles of common
type a better utilization of the impact energy is
realized for the effects of the perforation of the
armor plate. - : ‘

40 The construction is based on the fact, generally
known, that deformations and breakage of the

base or body preferably cccur when the hole pro- -

duced in the armor plate has a very narrow and
remarkably circular section, while there are very
45 rpre examples of the inconvenience occurring
when the hole is of remarkable dimensions with
regard to the projectile, but all these cases may
be explained through the intervention of ac-
cidental factors. . - o
50  Without entering into a detailed analysis of all
the phenomena occuring during perforation it
may be easily deduced from above considerations
that the strains producing the breakage of the
base or hody of the projectile cannot have any
55 way of manifestation if there is the possibility

for the projectile’s body to be easily freed from
the hole.produced on the plate. Meanwhile in
order to avoid angular displacements or oscilla-
tions of ‘the projectile which may cause its base "
to be blocked and drawn out through'the hole, 35
and in any case in order to render’void the effect
of said displacements and oscillations it is neces-
sary that the projectile’s body may be shaped.in
such & way that it cannot be gripped at all and
blocked by the edges of the hole. ) 10
To that ‘'object the projectile’s body instead of

being of the usual cylindrical shape with a diam-~
eter only a little smaller than that of the fore :
ring or front band that is approximating 1%, is" -

. provided for with a remarkably tapering shape 15

from the ogival head or fore ring downwards
to the base. This tapering form may be usually
conical, that is composed of one or more trun-.
cated conical surfaces eventually combined with
one or more cylindric surfaces, all concentric 20
with the axis of the projectile and conveniently

jointed together-and to the remaining parts of

the projectile; according to circumstances curvi-
linear or mixed profiles may be also provided
for, that is profiles consisting of curvilinear and 25
rectilineal sections with different inclinations to
the axis of the projectile. , o

Generally speaking the nature of the profile of
the tapering part of the projectile’s body has to
be determined for each case in particular in re- 30
lation with the shaping of the explosion cham- " -
ber, the thickness of the projectile’s parts and
the results of trials executed. )

The essential is that there should be a remark-
able difference of diameter between the fore part 35
of the projectile which defines the dimensions .
of .the hole on the armor plate and its base.

When these conditions are realized it is-evident

that the play between the edges of the hole and
the body of the projectile gradually increases as 40
the iprojectile proceeds through the thickness of -
the armor plate, the danger for the body or base
being blocked and broken being meanwhile en-
tirely removed with the further advantage not

to be neglected of a smaller quantity of energy 45
being wasted owing to-friction and deformation

of the projectile. :

Of course within the limits of protection of the
invention there are also comprised all those pro-
files in- which the tapering begins in any point 50
whatever of the cylindric’ projectile’s body and
consequently after the fore ring; provided in each
case this original point is beforethe driving band.
In fact whenever it only matters to maintain the
projectile’s body integral. “(and it is possible. to 55




5 ,

‘ neglect: the greatér absorption of energy oceur-

ring during the perforation with respect to com- -

pletely tapered projectiles) it is-¢lear that it will

do to give a slippery shape only to the part-of:

5 . the projectile directly subjected to be blocked in

the hole produced on the armor plate. .In con-’

sequence the projectile’s body is maintained from
the fore ring downwards for a certain length of
the usual cylindrical form with a diameter only

10
and then in'the point recognized as convenient

assumes one of the tapering profiles above men- .

tloned. In any case it is however Necessary
that the tapering should begin before the driving
bands to avoid to provide grooves for the applica-
tion of said bands always constititing a zone of
smeller resistance and may be: gripped by ‘the
edges of the hole the effect of the slippery shape
being thus destroyed. ‘

As to the entity of the tapering it is to remark
that according to practical trials it is advisable
Ax' o difference of diameter of at least 10 to

hetween the fore part of the projectile de-
g the dimensions of the hole on the armor
e and the bottom end; of course if owing to
lizr exigencies a smaller difference may be
reruired then the percentage indicated will be
1

Xy

bjects of the invention being equally obtained.
I»«

o

the driving bands which in their present
m must necessarily be applied on-a diameter

aot be inserted with the usual methods on the
projectiie’s body. Co

Moreover as already mentioned it is necessary
to remmove from the body: of the shell and espe-~

cially irom its base all parts or lines of reduced
strengih as driving band grooves; it is then neces- -

4 sary to .discover means for overcoming this diffi-
L eudty. : : e

Jacket partially or totally enveloping the tapered
portion. of the shell with the object of providing

1. NECessary .support - for the driving bands,
which as 2 matter of fact may be also integral
with the jacket.

 Said jackei may be united to the body of the
shell by a cylindrical or conical threading, by -

scldering .the contacting surfaces by a process
similar to the one used for-the caps; or also by

heating or by contraction in which case the profile -

drical section of a suffcient length. . s
53 Should the jacket consist of a sufficiently plastic
zeaterial it may be conveniently applied by a
similar manner as the driving bands, that is by
means-of a hydraulic press or other like device

of the tapered portion has to comprise a cylin-

Ty which it is tightened in the heat or cold against .

80 the cutside surfaee of the shell’s body convenient-
iy provided with projections capable of peneirat-
ing into the jacket. . . : -
Whatcver may be the system chosen for the
application said
: ons: o : _
it must be of course proportioned in such
2 manner as to be able to resist the strains it is
subjected to in the gun and on the trajectory;
(b) its conmection with ‘the projectile’s: body
must be such that the propelling pressure direct-
Iy ezercised on the jacket as the rotation: im-

4 to the projectile; .
it must Le tighi-close connected

a- little smaller than that of the said fore ring’

5, provided always over 1%, in said. cases the.

consequence of the ‘projectile’s shape above "

¥ listle different from ‘the bore of the gun .

Such a device generally comprises a metallic .

jacket has to fulBll the following

d by the rifling of the gun may be traps- -

, ; with. the
dla's hody to make 16 gas-tight so that the

2,021,685

closure Operafed In the gun by the driving bands
is not in the least damaged;
(d)-'the resistance offered .fo the penetration

of the projectile through the plate either by free-

~ing itself from the projectile’s body or by breaking

without an excessive strain or during the pene-
tration through the armor plate or by the action
of the repercussion at the impact of the projectile
on the plate, is to be negligible;

(e) the . jacket should allow, when necessary
the application of a device whatever -capable of
modifying the external profile of the projectile’s
body for bringing said profile back to a correct
ballistic shape.

.- Numerous are the systems which may be de-
vised for realizing said organ simply called for
brevity’s sake “jacket” which is to be studied for
each singular case with the ‘contribution of the
results of firings for trial executed with the ob-

“Ject of choosing the most adapted type for each

perforating projectile in relation to the gauge of
the bore, the profile of the charge, the conditions
or fire, the exigencies of manufacturing and other
considerations .of - the theoretic' and practical
character. : :

It is-clear that what is above said is also ap-

20

25

plicable to the case of a projectile provided with

one instead of two or more driving bands.
It is to be remarked that the jacket as specified
is not only useful for the application of the bands,

-but also-for the object of protecting the base of

the projectile against rupture, the direct contact
between said base and the edges of the hole pro-
duced on the armor plate being thus avoided.

* Inthis aspect it is advisable that the Jjacket should

cover a considerable: part of the body of the pro-
Jjectile. - R : : ‘

Only by way.of example for the realizations of
above fundamentsal ideas are now briefly de-
scribed, as:follows, modifications

tion. : )

In the accompanying drawings: . o

Fig.-1 illustrates  a longitudinal section of a
shell according to the first modification.

Fig. 2 shows a longitudinal section of ‘the shell
according to ‘a second modification, ’

Fig. 3 is a longitudinal section of the shell ac-
cording to-a third modification. ‘

Fig. 4 is-a longitudinal section of the shell ac- :

cording to'a fourth modification. -

Fig. 5 is a longitudinal section of the fifth modi-
fication. : :

Fig. 6 is a longitudinal section of the sixth
modification.- .

With reference to Fig. 1 afier the ogival -head
and-from the fore ring ({) (these two parts being
destined.to produce the efficient work of penetra-
tion) the profile of the projectile’s body becomes
conical; this conical shape being maintained con-
stant as far as near the bottom end. In éorre-
spondence to the median line of the mortise for

-the screw plug, that is in a zone where an exces-

sive tapering off of the projectile’s walls cannot
represent a danger, said conicity increases re-
markably, so that a still more slippery shape is
offered to the edges of the hole: on the armor
plate. ’

The screw plug destined to constitute a back

closure for the explosion chamber and to bear 't

the fuse is of the ordinary. type.

The ‘gas ‘tight closure is seeured by ‘a. lead
packing (2)-inserted between the back fange of
the serew plug and an adapted annular seat pro-
vided on the back end of the projectile’s’ walls.,

20

&0
<

, of a perforating 49
- Projectile’s body according to the present inven-

5
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' fore edge (14) of sald ring solder or other ﬁllinp
“material may be applied for better connecting

The copper packing (3) Inserted between gaid

Jhmw of the serew plug and the metallic jacket

(4) servas on the contrary not only to better se-

cure um close tightness produced by the screw’
plug but also to prevent eventusl infiltrations of -

the gases of the service charge between the jacket
(4) and the projectile’s body.

The metallic jacket (4) is enveloped round the.

vrojectile’s body for such a length as to allow the
application on the same jacket of the driving
bands; the connection with the projectile’s. body
is effected by means of a fine thread, proportioned
in such a way that the rotation impressed by
the rifling of the gun may be transmitted to sa,id
projectile’s body.

The jacket consists of a material well remstant
to the compressive strains as those substantially -
produced in the gun, but at the same time rela~

tively fragile as to easily break as soon as com-
ing in contact with the armor plate.

tyve of fine thread is such that not a great re-
sistance may be opposed to the sliding off of the
jacket under the action of the edges of the hole
on the armor plate acting against the fore edge
(8) of the jacket. )

Between the edge (5) of the jacket and the
fore part of the projectile a sheet casing (§) is
applied by means of tin solder, the casing being
sufficiently thick to‘resist to accidentsl shocks or
falls of the projectile, without increasing in a
sensible way the resistance opposed to the pene-
tration through the plate and allowing the ex-
ternal profile of the projectile’s body to.take
ggoin the usual cylindric shape by avoiding
reentranciss or sharp edges which might be detri-
mental for the projectile’s motion on. i;he tra,.xe\,—
fory.

According to the second modlﬁcamo’q illustrat-
ed in ¥ig, 2 the projectile’s body has nearly the
same prodile as in Fig. 1. The metallic jacket
{#4) is connecied to the projectile by a fine coni~
ezl thread (1) as according to the first modifica~
tion;
of completely enveloping the whole base of the
projectile and being closed by the botfom (8),
botitom and jacket forming one piece so that the
projectile’s body is completely withdrawn from
the direct action of the gases of the service charge.
Consequently the screw plug (9) has the dimen-
sions strictly necessary for lodging the fuse and
effecting a closure of the projectile sufficient for
the detonation of. the explosive contained there-
in, the capacity of the projectile’s chamber be-

ing thus utilized in the best way for the action of -
- {llustrated of a shell’s body partially tapered ac-

the explosion charge.

The metallic packing. (18) inserted between'
the filange of the screw plug and the annular

seat provided on the end of the projectile’s walls
and the mestallic packing (11) inserted between
the bass
base do not serve for tight closing but to uni-
formly distribute the tightening. pressure of the
screw plug’s thread and of the jacket respectively.

Between the fore edge (i2) of the jacket and
the fore wmart of
provided 2 metailic ring ({13) with the object of
bringing the outsids profile of the projectile back
o a shape littie different from the usual cylin-
drical form, & useless loss of energy being thus
avoided on the trajectory.

As this ring iz simply run on the projectile’s

body and then soldered thereto so it does not
contribuie to the perforation and can counse-
quently he made of light alloys.

In front of the

Should
however this breakage not occur in due time the-

howsever said jacket has the characteristic

(8) of the jacket and: the projectile’s

the projectile’s body there is.-

the profile with the fore ring.
According to the third modification shown in,

Fig. 8 the projectile’s body becomes conical from -

the fore ring downwards, and this conicity is con-
stant for the whole length the minimum diam-
eter being reached against the small stop (15)
provided on the same base of the projectile..
Object of said stop (15) is to produce with the 1¢

metallic jacket (4) a tight closure so as to avoid |
eventual infiltrations of gases between the. said
jacket and the projectile’s body, said stob being
proportioned in such & way that it may break -

without effering too much resistance tothe jack- 18 . :

et for sliding off from the projectile’s body dur-

ing the penetration through the armor plate. o
The jacket (4) is 1ntegral with the driving bands
and is obtained out of ‘a metallic ring applied by

- a hydfaulic press or other similar machine 20

against the milled body (i6) and then turned on .
the spot. “Between the original point (i) :of the
tapering and the fore edge. (17) of the metallic
jacket there may be provided tin solder or oth-
er similar filling material in order to remove the : 2
small reentrancy produced on the body . of the
projectile during manufacture. :
All the remaining organs of the prOJectile are
of usual type; only to be remarked is the trape-

zoidal thread chosen for the screw plug with the 3

object of -improving -the connection with the.
breech block.

- As to the 4th. modification shown in PFig. 4
there is no need of particular specifications, the
modification differing very. little from the .third
illustrated in Fig. 3, the tapering off beginning
just near the middle of .the prOJectiles body
rather than from the fore ring. -

Nso for the fifth modification  illustrated ‘in £0
Fig. 5 a detailed  description is not necessary the
difference as regards the third modification il-
lustrated in Fig. 3 being only that the shell’s body -
instead of being entirely conical is partially coni~ -
cal (namely. from point { to point 3) and par- g5
tially. cylindrical (namely. from point 8 to point
§). It is to be remarked that on the front of .
the fore-rim § of the driving band the metallic
jacket is not kept externally cylindrical “but is

35

- gradually tapered so as to be flushed with point'2 g

of ‘the shell’s body. In correspondence of this "

‘point 2 tin solder may be apbplied in order to

conceal the slight projection of the fore rim of

-the-metallic jacket.

According to F.g, 6, a sixth modlﬁcation is 55

cording to a multilineal profile. - From the origin-
{ of the tapering the shell’s body shrinks in the
diameter at first abruptly so that a small shoul-
der is' produced for supporting the jacket; then ¢o
gradually continues according to a curvilineal

‘profile as far as-a diameter is obtained of 13%
-smaller ‘than the initial one, with said diameter

the body continuing of a cylindrical shape down
to the base end.. The metallic jacket 2 is applied 685
around this tapered portion, the external profile
of the shell being thus brought back to the usual
cylindrical shape, the jacket being united to the
shell’s .body by welding the contacting slirfaces

‘or by being fitted on the shell in hot conditions. - 75

In order to facilitate the execution of the jack-
et this may be formed of two distinct portions,
namely of-a first ‘ring covering the curvilinesl
part of the tapered profile simply slid on the hody

and of a second ring corresponding to the cylin- 75 - -
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" et, said driving band and metallic jacket being.

i

4 .
drical part, made solidary with the body by

means above specifled. :
It is evident also that in proximity of the base

the

end and preferably-in correspondence of the rear:

half .of the screw plug the shell’s hody may be
further tapered and in this case the metallic
jacket keeps internally a profile according to th
prefile of the shell’s body. S ) .

In all the six figures there is to be noted the
position of tlie driving bands. relatively distant
from the projectile’s base according to the most
modern . views as regards external .ballistics,
Said position which practically produces a great-

er range and a greater exactness of firing repre- -

sents an indirect and not to be neglected advan-
tage of this invention since the driving bands are

no longer ingerted in’ the projectile’s. body and
can bhe arranged in the position of greatest ef-
-ficiency without any fear about the integrity of

the projectile’s boltom. :

Having now particularly described and ascer~
tained the nature of my said invention and In.:

what manner the same is to be performed; I de-
clare that what I claim is: )

1. A projectile including a body, a driving band
on said hzdy, a screw plug in said body, said body
having an cgival head of a diameter correspond-
ing to the calibre and being progressively tapered
in the direction of the-hase from a point in front
of the driving band, the profile of said tapered
porticn being devoid of sharp diametrical reduc~
ticns of scction in the zone adjacent the screw
piug, a metallic jacket substantially enveloping
the whele tapered portion of the body from the
base thercof and supporting said driving band,
said jacket having an external shape to fcrm a
cylindrical continuation -of the projsctile body,

racans to tightly fit said' jacket on said’ body "

against the passage of gases of the service charge
and to transmit to. the jackot the rotation im-

parted by thegun rifling and to permit the jacket

to be detached from the projectile body only dur-
ing the piercing of the armor plate, & minimum
resistance being thus offered to the air by the
jacket on the trajectory.

2. A projectile as claimed in- claim 1 charac--

terized in that said body terminates at-its rear

“end in a projecting rim of relatively small thick-

ness liable to breakage during the piercing of

the armor plaic and retaining - the metallic < ¢
C - --there is’a circumferential rim at the rear-end of -

-the body integral therewith and of substantially
-less thickness, the rear-end of said jacket abut-

jacket. .

3. A projectile as claimed in claim 1 charac-
terized in that said body terminates at its rear
end in a projecting rim of relatively small thick-
ness liable to breakage during the piercing of
the armor, plate and retaining the metallic jack-

formed integral and ¢f the same material.

4. A projectile as claimed in claim. 1 charac-
terized in that said metallic jacket consists of a
pourality of annular elements applied one be-
hind the other about the tapered portion of said
projectile, : ) :

5. A projectile including an ogival head, a front

band. of the Iargest diameter allowed by. the B

2,021,680

calibre and & body progressively shrinking in
diameter for at. least the greater portion of its
length from the front band toward the base, a

- Jacket of relatively plastic material rigidly ap-

plled around said part shrunk in dlameter, a
driving band on said jacket, sald jacket extend-
ing in front of said band with an external diam-
eter smaller than the diameter of the shell’s head
and decreasing in-thickness progressively so as

- to. become flush with the external surface of the

body. : ; ‘

6. A projectile including an ogival head, a'front
band of the largest diameter allowed by the calibre
and a body progressively decreasing in diameter
from the front band towards the base, a jacket
of relatively plastic material rigidly applied
around said part of lesser-diameter, a driving
band on said jacket, said jacket extending in

- front .of said band with ‘an external diameter
‘smaller than the diameter:of the shell’s head and

decresasing in thickness progressively so as to be-
come flush with the external surface of the body.

7. A projectile including an ogival head, a front
band. of - the largest diameter allowed by the
calibre and a body having & cylindrical section
af the forepart ‘and.decreasing in diameter but
free from abrupt decreases from a point between
the front and the.driving band and a substantial
distance in advance of the driving band, toward
the base, a jacket of a relatively plastic material

rigidly applied around said part of décreased di-

ameter, a q]rivinga band ‘carried ‘by said jacket,
said jacket extending in front of said band with
an external diameter smaller than the diameter
of the shell's head and decreasing in thickness
progressively so as to become flush with the ex-
ternal surface of the body. :
8. A projectile including an ogival head, a body,

‘8 jacket of relatively plastic material rigidly ap-

plied around said body, a driving band carried by
said jacket sald body being of its maximum di-
ameter at a point between the front of said body
and said driving band but substantially in front

base, said jacket. surrounding said part of larger
diameter and decreasing in thickness toward the
front to merge with the circumference of thié body,
the external diameter of said jacket being never

-greater than the maximum diameter of said body:

9. A projectile as claimed in claim 5, in ‘which

ting-against sald rim whereby the jacket is re-

‘tained on the projectile during flight but may be

torn away during perforation. )

10. A projectile as claimed in claim 8, in which
there is & circumferential rim at the rear-end of
the body. integral therewith and of substantially
less. thickness, the rear-end of said jacket abut-

~ting against said rim whereby the jacket is re-

tained: on the projectile during flight but may bhe
torn away during perforation.

CURIO FORNACI.
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