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To all whom zt may concern:

Be it known that I, WILLIAM- M VVOOD 'a-.

citizen -of the United States, and a - resxdenb

of ‘Washington, in the District of Oolumbla, 3

5 have invented a certain new and-uséful Pro~
jectile, ‘of which ‘the following 1s a specifica-
tion.

VIy mventlon relates to the constructiofiof
holiow” proj ectlles, but is especlally useful for

1o armor-piercing shells used in warfare.
’ The object of my invention is to produce &

“hollow projectile which may be.cheaply made |

and which shall be of high strength and effi-
ciency.

other,and in some cases it has been proposed
to make a projectile in which the head, body,
and base sections are formed . mteoml by a
20 So1t of rolling -operation. ]
proposed to make projectiles with. the head
and body integral with one another by form

ing an ingot of the desired shape and then .

turmnc ou’o the charge-chamber. In most
25 forms of projectile the base of ‘the projectile

has been closed by a separate plug provided .|

© with ‘a small fuse-hole. In the usual con-
. structions the open end . of the body at the

rear end is closed by a screw-plug provided

20 with a fuse-hole. - In the projectile invented
by me the body portion is formed as & single
homogeneous hollow piece of metal; either
separ a,te or integral with the babe-seetlon, but

.preferably as a separate tubular piece open
35 from.end to end, and -the point separately"
- formed is welded to the for ward ‘end;of. such’
The tubular’
body might beformed by casting; but is pref='
erably a " drawn . or swa‘red pleee “of tubmg:

tubular or hollow body-section.-

40 open from end to end,

My invention consists, é,lso, of a hollow pro-v

jectile the body-section of which consists' of
a homogeneous tubular piece of metal, while

the head and base, formed of ‘separately-con~

45 structed pieces, are welded to the opposite
ends thereof. ' This construction of projectile
not only permits of the ready use of different
grades of metal for the point and body, but
is also capable of cheap and rapid manufac-

5o ture. Bymakingthe body portion of a drawn

Heretofore armor-piercing and other
.15 hollow projectiles have been made with a cast-.
metal body and point integral with one an-.

It has also been:

’(hawmfr operation. -
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ot swacred pleue of tﬂbmo 1 secure- mereased b
strenvth _which *i§ a: va,lua,ble feature, espe-

'clally in prOJectlles the .walls of which:are

Thisinereaseé of strength at'the -
58

rather thip, ~
weaker part of the projectile is due | tothe ex-

“istence of the inner.and-outer skin or ﬁbroub

surface produced-in the process. of drawmg
The manufactiire-is’ also. greatly facilitated
by making the body as a tubular section.open .
from.end to ‘end; which is joined at its-oppo-
site ends respecmvely to the-base and ‘point.
My invention consists, further, in the.pro-
vision;in a hollow projectile for armor-pierc- -
ing purposes,’ of an internal strengthemnv ,
burr or pro;]ectlon at'the line of union of the 65
head and body. w7 »
In. the a,ceompa ymg drawings, I‘wure 1
shows in. Jongitudinal .section . the. three por-.

60.

“tions of -a ¢ommon shell construeted: in_ac- .

cordance with my invention. - Fig: 2 shows in 70
perspective the complete manufactured shell,
Tig. 3 shows in longitudinal section the_three

’parts of an armor-piercing. shell constructed:

in accordance with iy mventmn, but sepa- ..
rated from oné another. - Fig. 4 shows inlon- 75’
gitudinal section the complete shell, ..

A i§ the point or: Head, and B the-body, of-
the shell. - Q' ig-the base, whieh I prefer-to:
form sepaxabelv fron -the body, though -this™ <
is not necessary.” The head may" be of “the -8¢°
usual ogival form sten -used Toran armor-

‘piercing shell such as-indicatedin Fig. 3, and

may be constlucted by drop-forging, rolling, .

-hydraulic pressure, sbampmg, 1other usual
-mothod _
‘the 8ame or a-différent
‘from the Head Thebod
piede of metaly and prefera

he body of

el B may- e, of 85'
of met

dof: _
a8 & qectron of;
the ‘projectile; open fropiend to;ﬁ nd..
In order to'give greab strength-to the i
;]ectlle, 1 propose to form the Tiollew tubular; ’
body from a tube ‘or section of tubifig ‘con-
sisting of drawn tubing, since T am enabled
thereby to get the beneﬁt of the strengthen- . .
ing fibrous surface ‘or skin’ produced in the 95
“The * tubular section
might be formed of a qurle homoweneousk
piece of ‘metal by swaging or reaming out &~
section of .tubing to the desu'ed form or by"
any otheér method by. whxch the interjor cav-~ IOO




'2".

“jty will be given the proper shape to provide:

walls of proper thickness and proportion. .

. -Tam aware that it has been before proposed

_to.make the body of the shell from rings-or"

disks of metal alternately hard and soft, which

gre built up upon one another to form an

elongated tube of the proper length to make
the hollow charge-chamber of the projectile;

". but such construction is not-only difficultand

. off,; a manipulation whieh is not necessary
- when the body is made of ‘a singlé’homoge--

15

the exterior shall be turned dowhn or finished

“heous:piece of metal, such as drawn- tubing.

The base of ‘the shell C may be made of the
‘same’ thickness as the body and may be

stamped out or flanged up or otherwise made.

_the body the shell will hdve an unbroken

. 'duetion of the fuse.

25

-intothe form shown, so that when welded to

outer surface continuing around from the
side toor niear the center of the base,at which
point - only it need be piereced for ‘the intro-
In ordinary construc-
tions of projectile it has been usual to leave
the base of the shell, or, rather, theend of the
body-section, open and to fill the same by a

 plug. .

- * In order to strengthen an armor-piercing’

30

projectile, I form the same with an internal
burror enlargement, as shown at m; Fig. 4.

. This burr or enlargement may be produced

by the process of welding the point to ‘the
body, as hereinafter desceribed. The geveral

_parts of the shell formed as deseribed are

35

40

- gtoodin the welding art, to complete the union, -

45

50

55

electrically welded to one another in any suit-.

able electric welding apparatus by placing
‘the parts in their proper position in suitably-
formed clamps with their meeting ends in
abutment and passing -a heating-cuirent of
electricity through them,so as to raise the

parts to the welding ‘temperature where the,

joint is to be formed. Pressure or other me-
chanieal foree is then applied, as well under-

‘and, if desired or if required by the nature ‘of
the material employed, the exterior of the pro-
jectile-may be ground off. When the bodyis
made of drawn tubing and the point and base
are forged into shape, no finishing is required
_after the completion of the union. When the
ends of the parts where they abut are left
square, the pressure used in the welding will
produce the internal burr or’ projection .
If it be desired to avoid the formation of the
internal burr in the ordinary shell, the weld-

- ing may be done over a mandrel inserted at

the joint and preferably of non -conducting

pxpensive to produce, but also. Tequires ‘that’

424442

material; or the burr may be suppressed by
“suitably-beveling the abutting ends, as well
. 6o

understood in the-art of electric welding.
-7 The formation of an external burr may be

prevented by beveling the end or ends which
“abut from the outer surface inward.

. D indjcates the usual rotating band, which
is applied at the junction of the body and
pase sections, and is secured in place by the
welding of the sections together after the ap-

1{-plication of the band to the turned-down por-
“tion of asection, v :
21 do not claim the improvement in the
‘methods or processes of manufacturing pro-

jectiles hereinbefore referred to by forming
the head separate from:the tubular body and
‘then ‘welding the two together by electricity;
nor ‘do I claim the improvement which con-

_gists in separately constructing a base-sec-

tion of the form-shown and then welding it
to the body by the electric welding process
hereinbefore mentioned, as these form the
subject of claims in my applieation for pat-
ent of even date herewith, Serial No. 327,507.

What I claim as my invention is—

1. A hollow projectile having its entire body
portion formed of a singlehomogeneous piece
of metal open from end to end and its head

and base of separately-formed pieces welded

to the first, as and for the purpose described.
2. A hollow projectile, the entire body por-

tion.of which, having a suitable base, consists.

of adrawn or swaged tube welded to a point-
section, as and for the purpose described.

3. A projectile composed of three longi-
tudinal sections or parfs, consisting of a tubu-
lar-homogenous body portion formed of one
piece, the point and the base, said.point and
base -being each made in a single piece and.
welded to the body.

4. A hollow projectile the entire Dody-sec”
tion of which consists of a hollow or tubular
piéce of homogenous metal having an inner
and outer skin, as described, in combination

with a separately-formed point-section welded .

to the first, as and for the purpose described.
5. A hollowprojectilehaving its head weld-

ed to its body and provided at the point of

union with an internal strengthening burr or
projection. o
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.- Signed at New"York; in the county of New

York and State of New York, this 5th day of
Noveinber, A. D.1889. .~ .. -

" WILLIAM M. WOOD.
Witnesses: . - -
"~ J..A, HURDLE,

‘Wu. H. CAPEL.



