No. 753,504, - - ' " PATENTED MAR. 1, 1904,
1. F. MEIGS & E. GATHMANN., '

APPLICATION FILED 0OT.29, 1008,
N0 MODEL. | | 9 SHEETS—SHEET 1.

N < I6HRE S 11 NN




~ No. 753,604 _ PATENTED MAR. 1, 1904,
- I, F. MEIGS & E. GATHMANN. | o
 EXPLOSIVE PROJECTILE.,

- APPLICATION FILED 00T, 29, 1903. -




No. 753,504.

- UNITED STA“‘“ES

Pa,tented Ma,rch 1 1904,

PATENT OFNCE

" JOHN F. VIEI(:b AND EMIL GATHMANN, OF SOUTH BFTHLEHEM PENN—

SYLVANIA, ASSIGNORS TO THE BETHLEHEM STEEL (JOMPANY OF
SOUTH BE THLIuHEM PE\T\TSVLVANIA A QORPORATION OF PENNSYL-

VANIA.

. EXPLOSWE- PR@JECTI_L’E.

e
"

SPECIFICATION forming part of Letters Patent No. 753,504,'1:1&,136& March 1, 1004,

B.pplica.tinn filed October 29, 1908, Serial No. 179,039.

. (No model.)

To atl whom it may concerwn:

Be 1t known that we, Jouy F. Mxr1gs and
EMIL (xATHMANN, mtizens of the United States,

»residing at South Bethlehem, Nor thampton

5

i0

county, Pennsylvania, have invented certain
new and useful Improvements in Exploswe

_-Pro;l_ectlles, of which the iollowmcr 1S & speci-
ﬁca,tmn '

» The objects of thls Invention are to pr oduce -
an ‘explosive pm;;ectﬂe having for a given |
Size or weight a maximum columnar str ength
Insuring .a maximum penetrating effect, a |

~maximum volume of cavity to provide for

20

a large explosive charge, and to secure these

properties without impairing the d1sruptlve' |

effect. of the shell when expioded.

oonstruction of such projectiles. .
The shock and resulting strain tendmcr to
break up or upset any prOJectlle on impact 1s

- greatest at or near its forward portion, and

. of the projectile.

.30

35

40

strain.

13 proportional to the extent of perforation,

and is greater or less depending on the mass
to the rear of the point under the highest

rounding the cavity and the rear end or base
The walls surrounding the
cavity have heretofore generally been cylin-
drical in this class of projectiles, and the
rear or base of the projectile has been a solid

heavy mass of sufficient thickness lonmtudl-_

naily to receive the fuse.
In our improved progectlle we have re-
duced the. thickness of the‘walls surrounding

the cavity materially as compared with shells
of this class heretofore manufactured, and we
have maintained the necessary columnar

strength to prevent upsetting.of the body of:

the shell by providing internal longitudinal
ribs or sfiffeners which project into the cavity.
We have thus secured with a given weight of

~metal - a maximum cavity coupled with suffi-

cient columnar strength and with longitudinal

“ lines -o% zoneés of WeahneSS, which tauhtate
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the 11151 uption of the shell when exploded. .

| bodying the invention.
Other objects are to improve the detaﬂs of_

This mass comprises the walls sur-

We have also reduced the mass of metal at the

base of the "projectile; and: thus secured, a

larger capacity for exploswe material and

‘avoided the upsetting effect which a heavy.

base has upon the body of the shell at the time '

of impact due to its inertia.

Several forms. of the ‘1nvention are 1llus— "

| trated in the accompanymg drawm gs, in

Whlch——-: e .
" Figure 1 is a lonﬂ*ltudmal central section

of apirojectile embodymcr the invention. Figs.:
2, 3, and 4 are sections on the lines 2 2,33,
,andéé respectively, of Fig. 1.
-enlarged detall of Fig. 1.

tudinal ceatral section of another shell- em-
Figs. 7 .and 8 are

‘sections on the lines 7 7 and 8 8 of Fig. 6
1 Figs. 9, 10, and 11 are sections similar to Flg

7, but 111ust1 ating different forms in Wthh
the invention may be emmbodied.
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Fig. Sisan -
Flﬂ‘ 6 1s a longi-
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Referring to Figs. 1 to 4 of the drawmﬁ's, '
20 indicatés ashell havmcr the usual cylindrical

body and conical pomt The cavity of the

shell is mon-circular in cross-section having, |
as shown, circular portions 21 and inwar dly-—.

pI‘OJeCtIIlG longitudinal - ribs or stiffeners 22.

| The walls 21 are of sufficient thickness to

withstand firing and in conjunction with the .

stiffeners 22 to prevent deformation of.the

shell during penetration of armor- pla,te or
other obstructions. We have found it pos-
sible with this construction to carry the cavity
congiderably farther into the nose or point
-of the ‘shell than has been practicable with
shells as heretofore constructed. The ribs or

I"stiffeners 22 are continuous and may be ex-
tended the full length of the cavity; but it is

preferable to terminate the ribs a short dis-

tance from the forward end of the cavity, giv-
ing the latter a circular section 23 at its for-

ward end, as illustrated in Figs. 1 and 4. - This

is to facilitate manuf&cture of the shells, asthe
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punches wear®out more rdpidly when ‘the

grooves in them which form the ribs in the
shell are carried to their forward. ends. The

oy
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- rlbs or stlﬂ"eners preferably increase in de th |

and converge toward the forward end of the
cgavity. The rear ends or bases of shells of
this class have been usually flat, as indicated
by dotted lines 24 in Fw‘ 1 We have found

that the mass of metal in the base of projec- |- -
tiles heretofore used has acted mjurlously

upon the shell at the time of impact, causing
upsetting and other deformation.
thickness of base is required at the center to
receive.and hold the fuse, whloh is screwed
into. the usual opening 05. To lichten the
base and still preserve a sufficient support for
the fuse, we provide ‘the base with a boss or
extension 26, in which the opening 25 is
formed. We also,preferabl y,round the outer
edge or corner of the base 27 to make it as

light as possible consistent with strength and

to facilitate the fli oht of the proJeotlle and

cogrespondingly- round the internal corner 28.

In other words, the basetof the projectile is
made only heevv enmough to. w1thsta,nd the |

pressure of the propellmﬁ'—ﬂeses in the gun
and to hold the fuse. +The boss surrounding
the fuse-cavity may in some instances be ex-
tended inward, as shown in Fig. 6. We also

- increase the strencrth of the pro;|eot11e by mak-

ing the groove 29 for- the rifling-band. very

- shallow and with round corners 30, the rifling-
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band 31 bemﬂ' ﬁtted to the ﬂ*roove 111 the usuel

manner. -

In the form of proJeotlle 1llustreted in Kigs.

h6 7, and 8 the ribs or stiffeners 35 are the por-
| -thIlS of metal located between the outer cir:

cles 32 83 and the inner flat:tapering faces 34.

The portions within' the dotted circles are re-.

~ quired only to give the shell colurnnar strength
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for penetrating purposes-and to prevent de-

~ formation when penetratmg The tapering

rectengula,r form of eavity has been found

‘convenient inthe menufeoture of certain sizes
~of shells or projectiles.

"The boss 36 ih Fig.

- 6 projects inwardly, as heretofore descrlbed

Figs. 9, 10, and 11 illustrate sections of dif-
ferent shells embodying the-invention. In
Fig. 9, 37 indicates the ribs or stiffeners, and

1n Flg 10 the ribs or stiffeners 38 lie between
- the dotted circles and the faces 39. In Fig.
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11, 40 indicates the ribs or: ;stiffeners, end 41

the circular wall of the ceﬂt -
It will be obser ed that in ell forms of the
lnventlon 1lluetrated the cavity is relatively

largein cross-section, that it is prolonged mto |

the nose or point of ‘the projectile more than

usual, and that it is elongated at the base of
“the shell by making the said base thinner than

usual. Nevertheless, the columnar strength
and penetrating effect of the projectileare pre-
served by means of the internal ribs or stiff-
eners, and.the disruptive effect of the shell is

preserved by the lines or zorfes of weakness
‘between the ribs.

1t will also ‘be observed
that the ribs or stlﬁeners in the several forms

A certain

-
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end of the shell, thus conforming somewhat to
the arched tormemon of said forwe,ld endl.

It will be evident that our invention may
be embodied in other forms than those ﬂlus—
trated. - "

- Therefore, without limiting ourselves tothe
precise construction 1llustreted and desombed
we claim-—

1. Anexplosive proj eo‘tﬂe comprising ashell
having the usual cylindrical body and conical
point, said shell having an unobstructed cen-
tral cavity, and hevmg the ‘wall surrounding

sald cavity reinforced by oontmuous lon 0"1131.1-
| dinal ribs or stiffeners.

2. Anexplosive projeotﬂe oomprlsm gashell

having the usual cylindrical body and conical

65-
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point, said shell hevmg an unobstructed cen-

tral oaﬂty, and having the walls surrounding
~sald cavity reinforced by longitudinal ribs or

“stiffeners oonvercrlng towa,rd the forwerd end
- of the cavity. .

3. An exPloswe pro;j eotlle comprlsmg 2] shell

having the usual cylmdrlosl bedy and conical’
|'point, said shell having an unobstricted cen- -
tral cavity, and hewng the walls surrounding
said cavity reinforced by continuous longitu- ..

dinal ribs or stlﬂ’eners prOJectmg 1nto seld

_cevlty

4. An exploswe projeetlle comprising a shell |

having the usual cylindrical body and conical

| point, said shell having an unobstructed cen--
tral cavity, and having the walls surroundmg
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said caviby reinforced by longitudinal ribs or

stiffeners projecting into and convergmg to-
ward the forward end of the’ cavity. .

5. Anexplosive projectile comprising a. shell
having the usual cylindrical body and conical

point, said shell having an unobstructed cen-

I0O

tral cavity, and having the walls surrdunding

- said cavity reinforeced by continuous longitu-
‘dinal ribs or stiffeners projecting into said

cavity and terminating near its forward end.

105"

6. Anexplosive projectile comprising a shell

having the usual cylindrical body and conical

point, said shell having an unobstructed cen- -

tral cavity, and having the walls surrounding

stiffeners projecting into said cavity, said ribs
or stiffeners converging toward and terminsi-

ing near the forward end of the cavity. |
7 An explosivé projectile having the usual
'eylmdrlca.l body and conical point and having

the walls surrounding its cavity reinforeed by

continuous longltudmel ribs or stiffeners, said

projectile having its rear end rounded - and
prowded W1th an mtegral boss to reoewe the

fuse.-

IIO

| said cavity reinforced by longitudinal ribs or

11§
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8. An exPIoswe prOJeotlle hav‘mg the usual"
oylmdncel body and conical point, and having =
the walls surrounding its cavity reinforced by

continuous longitudinal ribs or stiffeners, said

projectile having its rear end rounded and

provided with. a~rearwerdly-extended boss ’a)

-~ of the pro;;eet.ﬂe converge toward the forward | recewe the: fu,se

125
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§. A explosive projectile having the usual | forward end of the cavity, tor the purpose set
evlindrical body and conical point, and having | forth. - . . -
the walls surrounding its cavity reinforced by | In testimony whereof we have signed our
continuous longitudinal ribs or stiffeners, said | names to this specification in the presence ot 15
shell having a shallow circumfcrential seat for | two subscribing witnesses. | '
its rifling-band terminatinz in round en_ds_ or | * JOHN F. MEIGS.

corners, for the purpose set forth. EMIL GATHMANN,

r

10. An explosive projectile comprising a

shell having a cavity for receiving a bursting | . Witnesses:

1o charge and provided with internal longitudinal GEORGE A. HILDENBERGER,
ribs gradually increasing in depth toward the | ~  Epwin A. MILLER.
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