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To all whom it may concern:
Be it known that I, Mrcmaen W. GILMAR-,

in the borough of Manhattan, city, county,
and State of New York, have ‘invented cer-
tain new -and useful Improvements in Pro-
jectiles, of which the following is a specifi-
cation. , o -

This invention relates to projectiles and
aims to provide certain improvements
therein.

My invention, while applicable generally
to projectiles which are designed to explode
after leaving the gun, is especially directed
to armor-piercing and other projectiles for
heavy rifled ordnance. This general type
of projectile is formed with a bore or chain-
Ler in which is carried a bursting charge of
guri-powder or other high explosive which
is designed to be fived by a suitable fuse
ignited by the shock of the impact of the
or otherwise.
Tn this type of projectile it is necessary to
provide a passage for the introduction of the

~bursting charge and for the insertion of the

percussion or other fuse, and in the smaller
calibers principally .used in the United
States and -other navies, a serew-threaded
passage for this purpose has been provided
in the wall of the projectile, the fuse being
constructed to screw into such passage and
form a closure-therefor. In the larger cali.
bers such screw-threaded passage has been
formed in a detachable base, which .is. usu-
ally constructed as a screw-threaded plug
of a diameter approximating that of the in-
This construction:has
been adopted to provide a large passage for
the introduction of the bursting charge.

Tfor constructional reasons the fuse has
ordinarily -been placed in the circular rear
wall ot base portion of the shell, and in this
position the joints between the fuse, base

plug and shell have been exposed to the dixw

rect effect, of the firing charge. It has been

“found in practice that the gases under the

extremely heavy pressure developed at the
nioment of explosion have found their way
through such joint into the interior of the
shell and ignited the. bursting charge. "The.

ploded within' the gun, disrupting the latter
and causing in some cases considerable loss
of life. An effort has been made to prevent
snch accidents by the use of o soft metal

‘to turn the projectile.

t disk ‘which has been tamped info an under-

cub circalar groove on the base of the pro-
jectile surrounding the fuse, (and the base
plug when used), but this has proved to be
unsatisfactory in -use because of the -diffi-
culty of removal and replacement. -
Conditions of service have demanded the
frequent removal of the fuse to inspect and
replace its fulminate cap or other percussion
device, as well as the operating rmechanism
therefor, and for the inspection and occa-

| cional removal of the bursting charge. Such

projectiles are usually ‘stored for a con-

siderable length of time in the varions maga- .

zines and arsenals, and it has been found

 that the bursting charge, at least in part,

soon becomes reduced to a fine powder which

50

65"
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adheres to the interior of the projectile, and .

finds its way between the screw threads of
the fuse and base plug and projectile body.
Tt has also been found that the metal form-
ing these parts is especially liable to corro-

 sion on the interior of the projectile so that
the fuse and plug not infrequently becomes.

so rusted in place as to require considerable
force to nnserew them. The friction engen-

dered in removing these parts has in many

cases generated sufficient heat to ignite the
particles of powder around them and ex-
plode the bursting charge, and many seri-
ous accidents have resulted from this cause.
My invention aims fo provide an explo-
sive projectile in which all of the ordinary
service operations may be performed with
perfect safety. :
Aceording to the preferred form of my

| invention 1 provide a means which 1s-ar-

ranged between the detachable base pertion’
of the projectile and the projectile body,
which is adapted to prevent the passage of
gases of the firing charge into the interior
of the projectile. - R ,

" In its preferred form my invention pro-
vides n detachable base poriion having 2
forwardly extending fange which: sur-

rounds the rear of the projectile, and & soft-

metal rotating band encircling the latter at
the exterior joint hetween the bage apd pro-
jectile body, and compressed befween such
parts. Preferably I utilize for this pur-
pose the usnal soft metal rotating band now
employed for engaging the rifling of the guzn
‘ i In this case I prefer-
ably so proportion the parts that the joint
betwecn the detachable base and the proiec-
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tile body is located in advance of the soft
metal rotating band, so that as the latter is
forced by the firing charge into the rifling

.of the gun at the rear of such joint, it shali

constitute a_gas ‘check to prevent the pas-
sage of the hot gases through such joint to
the interior of the projectile: - Preferably
such soft metal band is secured to the de.
tachable base by
so that when adjusted in position, it will be
non-rotatively connected thereto in the di-
rection in which the rifling of the gun tends
to relatively rotate such parts.

My invention also provides means between
the detachable base (or other detachable

part) and the projectile by which the en-"

trance of powder between such detachable
base and the projectile body is prevented,
so that such base may be remeved without
danger' of exploding the bursting charge.
Pre?erably I provide an intercepting plate
extending completely across the base in«
wardly of the latter, such plate being in
effect imperforate so as to constitute a com-
plete closure for the interior chamber of the
projectile; whereby to. prevent communica-
tion with the passage to the exterior of the

projectile.

having @ fuse which is removable therefrom
without undue friction so that prematire
explosion from ‘this cause is impossible.
Preferably the fuse, or the part which car-
ries it (and by preference each) is formed
to fit closely against the wall of the. projec-
tile, 50 as to exclude the entrance of powder
dust between them, and the contacting sur-
faces are so disposed relatively to the direc-
tion of movement of the fuse upon with-
drawal, that they separate without moving
upon each other to any appreciable extent. -
- My invention also provides certain other.
features of improvement which will be here-
inafter referred to. ~

Referring to the drawings which illustrate
several modifications of my invention, Fig-
ure 1 is a longitudinal section partly in ele-.
invention; Fig. 2
an enlarged seale
portion of the projectile shown
the parts being shown as sep-
Fig. 3 is a rear elevation of the
intercepting plate detached ; Fig. 4 is an en-
larged fragmentary cross-section on the lines
4 4500 Fig. 1; Fig. 5is a longitudinal sec-
tion of the>fear portion of an armor-piere-
ing projectile of the general. proportions
now in use; Fig. 6 is'a similar view of a

is a fragmentary view on
of the rear
in Fig. 1;

usunal type of explosive projectile; Fig, 7 is

a front

£
(8

elevation of the base shown in Fig.

- 6, detached; Fig, 8 ig a longitudinal section
—of

the rear portion of a modified ferm. of
Armor-piereing projectile; Tigs. 9 and 10 are
similar sections showing my invention as ap-

plied to small caliber projectiles; Fig. 11 is

s

screw thireads or otherwise,

"and flange are formed
~wall 3" which is adapted to fit a similar wall

996,403

a cross-section of Fig,,10 on the line 11, 115
Fig. 12 is a longitudinal section of the Year
portion of a modified form of projectile,
Referring to the drawings, let A indicate
the body of the projectile, which is formed
with a bore or chamber B designed to con-
tain the bursting charge, which, in the pres-
ent instance is introduced through a passage

C at the rear of the projectile designed to be -

closed by a detachable base D. The fuse
which is indicated by the letter E is mounted
with its inner end. projecting into the cham-
ber B, and is as to its mechanism of any
well known construction,

According to the preferred form of my in-_

vention I provide between the  detachable
base D and the projectile, body; a means for
preventing the passage of the hot gases of

‘the firing charge through the joint between

the base and the body. Preferably I utilize
for this purpose the usual soft metal rotat-
ng band I, which is designed to enter the
grooves.of the rifling and form a gas tight
packing between the projectile and the in-

terior of the gun barrel. For this purpose I

so form the base that its joint with the pro-
jectile body is'in advance of the band I S0

_ : that the-latter in effect forms. a_check or
My invention also provides a projectile |

shield to prevent the gas from entering such

joint. To this end the detachable base Dis

formed with an imperforate head portion «
of approximately the full diameter of the
projectile, which head portion is forméd
with a_circumferential Hangé b extending

forwardly and surrounding the rear portion .

of the projectile body. Preferably the head

with a curved front

¢/ formed on the projectile body, this con-

struction ‘affording the maximum strength,

for a given thickness of metal. This - con-
struction also accomplishes ;
tant result of securing a positive fragmenta-

tion of the projectile. after the bursting
charge within the shell has ignited. - Many-

of the shells now in service fail to explode,

notwithstanding the ignition of the bursting

charge. The probable cause of this is that
the metal of the shell expands under the

great pressure of the bursting charge until.

the grip of the screw threads on the fuse is
so reduced that the fuse is blown out of the
shell thus affording a comparatively large
outlet for the gases.
struction while the shell expands, its rear
end is confined by the over-banging walls of
the base, so that the latter cannot be blown
out of the hody, the screw threads of the

‘body retaining their secure hold on the base.

As the charge cannot be relieved by blowing
out the base, its foree must be exerted against
the walls of the body. of the shell, so that
the latter must be disrupted. Preferably
the band T is carried on.the flange &, with
at-lenst a.portion of its body at the rear

the very impor-’

In the present con-
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of the exterior joint. ¢ between the flange
and projectile body A, and preferably’ also
with its forward edge at such joint. -

Preferably the flange and projectile body -

are formed with oppositely arranged shoul-
ders d, ¢ between which-the band is pressed.

_ By .this construction-the band is utilized to

form a packing between the base and body
which aids in preventing the ingress of gases
to the explosion chamber of the projectile.
The base may be united to the projectile in

‘any. suitable manner. “In.the.consfruction

shown in Figs. 1 -and 2 the base is provided

Cowitht a plug portion f which is designed to
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screw -into the screw - threaded passage C
formed at the rear of the body A.

As heretofore constructed the projectile
has - been formed with a circumferential
groove eui in its cylindrical wall, and the

soft metal band. has either been formed as a.

cut ring and closed into such groove, or it

hius been formed as a continuous ring of suf-

ficient diameter to pass over the projectile
body and has been compressed into such
groove, In Dboth of these constructions great

“difficilty has been experienced in making a

rigid connection between: the band and pro-
jectile body. In some instances the body of
the projectile has been roughened -or struck
up at the bottom of the. groove snd the band
has been forced inwardly upon such projec-

tions by hydraulic préssure.. In none of
_these constructions hag there resulted a per-
fectly rigid connection; and many

shets
have,been lost for this reason. s
“When any slipping takes place-between
the band and body, the projectile fails to re-
ceive ‘the proper rotary movement and

~Htumbles¥ after it leaves the gun. By my

invention I obviate this difficulty and pro-

vide “a’ perfectly rigid -connection between-

these two parts. Preferably the-band is

‘made as a continuous or uncut ring of the

same diameter as the” exteérnal diameter of
the part of the projectile body which is to
carry-it, and is applied thereto axially there-
of ‘with or without a rotative movement and
without any diminution’ of diameter in the
act of applying it. By this means I am en-
abled to previously form the band and body
with co-acting abutments which prevent rel-
ative votation of the parts.. Preferably I

. provide a band which is adapted to sérew

55

upon the projectile body, with means for
preventing the unserewing of the band dur-
mg firing.

TIn the construction shown in Figs. 1 and 2

_ the band F is provided with an internal

60

65

secrew-thread which engages a-circumferen-
tial thread formed on the flange 5. The
shoulders ' and’ ¢ constitute in this case
abutments which prevent rvotation: of the
band in either direction thus making a rigid
connection between the band and projectile
body. Any other suitable construction may

L

g

be adopted which Wﬂl prevent relative rota-
tion of the band and -body during firing.

The direction of the threads of-the plug -

portion f of the base D should be such that

the rifling of the gun acting through the soft
metal band I tends to screw the base farther

into the projectile body.  With a right-hand -

rifling, the plig portion should be formed
with a right-hand thread. Preferably the
band E should be formed with a thread
which tends to -force it against the shoulder

70

¢ of the projectile body, that is to’say, a

right-hand thread for a right-hand rifling.
It is, of course, within my nvéntion to pro-
vide set screws oiother devices of sufficient
strength to resist the tendency to relative ro-

tation of these several parts, but I prefer
for simplicity and economy to so censtruct’

the latter that such devices will be unneces-
sary. I prefer, however to make use of a
single small set screw g to-prevent possible
relative rotationin handling,ete.,such screw
being tapped into the projectile body close to
the meeting joint of the flange b,the band F
and body A, as shown in Fig. 2. Asthere is
a possibility of such screw working out of its
socket and projecting beyornd the band F. T
prefer to provide a soft metal plug or screw
% which is'screwed in upon the top of the
screw g as best shown in Fig. 4. In case the

screw plug % accidentally stands in a pro-

truding position during firing it will have
no effect on the gun barrvel or rifling, while
with a steel screw there would be danger of
injury to these parts. My invention also in-
chides a‘cértain improvement in the con-
struction of the soft metal rotating bund
itself. At present such bands for a breech-

loading projectile are made of a diameter to-

fit the grooves of ‘the rifling of the gun, the
soft metal being displaced during firing so
as to admit the lands of the rifling. In use,
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however, the rifling of the gun frequently

wears unequally with the result that during
a part of the passage of the projectile
through the gun the explosion gases leak
past the projectile, thereby reducing the
range of. the«latter. This wearing.of the

110

rifling of the gun is partly due to friction of - -

the projectile passing along it, but is also
due to-the fact that the rotating bands now
in use are of such character that they permit
the explosive gases of the firing charge to
leak past the projectile, thus causing an ero-
sion with a cutting and wearing effect on the
rifling. By my invention I give to this type
of band a eapability of expansion so that it
will be forced outwardly by the firing
charge and hug closely the surface of the
barrel ‘irrespective -of the .differences in di-
ameter of the latter. This construction thus
prevents any possible leak of the gases and
not only maintains the maximum pressure
of the firing charge, but prevents to a large
degree the wear upon the rifling of the gun.
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One form of my improvéd construction is
shown in Figs. 2 and 4 wherein T have shown

the band as provided at its rear with a series

of recesses ¢ which are adapted to admit the
powder gases to expand the entire rear por-
tion of the band outwardly into contact with
the barrel.
sufficiently close together to produce the re-
quired effect, and may, if desired, be joined
to form an annular groove extending around
the rear face of the flange, as will be. de-

scribed with reference to F igs. 10 and 11. .

‘While it is desirable to provide a large
passage to the interior of the projectile for
the purpose of charging and recharging the
latter, it has been found in practice that

this has involved a considerable element of

danger, owing to the difficalty of forming
a closure therefor of
prevent the entrance of powder between the
parts, As before stated considerable fric-
tion is engendered in unscrewing the base,
‘which is sometimes sufficient, if powder be
present, to ignite the latter and explode the
charge. By my invention I avoid this dis-
advantage by providing a means for pre-
venting the powder from finding its. way
projectile body,
and preferably by providing an intercepting
‘plate G which extends completely across the
;passage C so as to entirely separate the lat-
B. The plate G and
projectile body are formed with opposite
shoulders %, m, which fit closely against
each other, and the parts are so proportioned
base D is screwed home upon the
projectile body it will press the plate G so
firmly to its seat as to prevent the powder
of the bursting charge from working past
the plate. It is parti

shall be prevented from rota-

. tive_movement during unscrewing of the

45

50

56

80

“are preferably provided in the plate for

65

head, and to this end I provide a suitable
lug » fitting a recess n’ in the projectile
body as shown in Tig. 2. TIf it is found nec-
essury in some cases to malke the plate G
and 1ts seat a ground fit, the lug » may be
replaced by any suitable: device adapted to
be adjusted in place after the grinding of
the parts.” Preferably I form a tapering or
conical surface on the projectile body and
plate as indieated at o in Fig. 2, thus pro-
viding an extremely close fit between the
parts, When it is desired to remove or re-
place the bursting charge, the detachable
base D may be unscrewed with perfect
safety, and the intercepiting plate G lifted
by an appropriate tvol without rotary move-
ent, and hence without danger of prema-
ture explosion. . Suitable undercut: sockets P
en-
gagement with- the withdrawing tool. ‘
It is preferable that the screw-threaded
engagement of the base D and projectile
body shall be as extensive as is practical in

Such recesses are arranged

sufficient tightness ‘to.

lrable to cause an explosion of the

particularly important that .

996,403

order to provide a strong connection between
these parts. Service conditions, however, in
some_ cases demand a maximum capacity
for the bursting chamber B. To conform
to these conditions the intercepting plate G
and the inner end of the base are prefer-
ably made concave or cup-shaped as shown,
thereby considerably increasing the capacity
of the chamber without materially weaken-
ing the connection,

My invention provides an

70

75

_ important im- -
provement in the construction and mounting

of the fuse B. The standard fuse now used

In seérvice is so constructed that its opera-
tive parts are accessible only from the mner
end of the fuse, and this has necessitated
the removal of the fuse from the projectile
whenever it is necessary to inspect or replace
such operative parts. ~As the fulminate. of
the fuse is liable to rapid deterioration, fre-

quent removal and inspection of the fuse js -

a practical necessity. With all projectiles
having removable fuses with which I am
acquainted, the walls of the projectile and

‘fuse are so”formed as to produce a grinding

action . between such walls during the re-
moval of the fuse. As the parts can be thor-
oughly cleaned before insertion, such action
1s not of special imporfance at that time.
After insertion, however, the dustlike grains
of powder from the bursting charge adhere
to the walls-of the fuse and work in be-
tween it and the projectile body and are
i : projec-
tile during unfusing. According to my in-
vention I overcome this difficulty by so
forming the walls of the projectile and fuse

. with relation to the direction of movement

of the fuse during withdrawal that they
separate without friction. While this end
may be attained in various
to form the fuse with at least 4 portion of
its wall tapered inwardly, ' 3

and to form that.

80
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ways, 1 prefer -

part of the projectile which carries the fuse

with a correspondingly tapered seat portion
adapted to closely receive the tapered por-
tion of the: fuse and to exclude as far as
possible the entrance of powder dust be-
tween them. With such construction, the
tapered wall of the fuse will, upon with-
drawal, separate from the seat without mov-
ng. upon the latter to any appreciable ex-
tent, and will riot generate sufficient frie-
tion to-ignite the powder should there be
;tmy present between the surfaces. This is
rie,
gether to a considerable extent. which is fre-
3upntly the case in practice, With a cylin-
rical or other fuse fitting a corresponding
seat, under like conditions the friction gener-
ated by the continued grinding action of
the surfaces during withdrawal of the fuse
is often sufficient to-ignite the charge. Pref-
erably the fuse is tapered practically
throughout its entire length and fits within

110
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even though the surfaces be rusted to- -
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‘ing plate G for this purpose.
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a’correspundingly tapered seat, as shown at
¢ in Fig. 2. In this figure the fuse is shown
as formed with a flanged head » which rests
in an annular depression. formed around the
seat. " o L ' .
The fuse provided by my invention may
be carried in' any suitable part of the pro-
jectile, but I prefer to utilize the intercept-
_ By forming
the fuse and its seat in the manner indicated.
there is little or no liability of powder work-
ing up between the fuse and its seat, but if

_necessary a second intercepting plate may be

16

20

provided between the detachable base D and
the head of the fuse so as to prevent access
of the powder to the inner surface of the ro-
tatively removable base, such a plate ‘being
shown at Liin Fig. 5. o '
It is important that the fuse E shall"bé
prevented from rotating durihg its removal,
and svith this form of fuse the tendency to
rotate during withdrawal is reduced to the
minimum. - I may, however, form a lug s

- on the fuse which is received in a corre-

2b

30

35

40

sponding recess in the plate G. 'The fuse is
also provided with undercut recesses ¢ for
engagement with any suitable withdrawing

.tool.  For imspection purposes the base D

niay be unscrewed by any suitable spanner
wrench engaging faces z formed on the head
a and if it is desired to inspect the fuse
only, the withdrawing tool is applied against
the plate G and the fuse withdrawn. For
gaining access to the charge of the projectile,
the intercepting plate G 1s removed, carry-
ing with it the fuse and leaving the passage
C free for withdrawal-of the charge or other
yurpose.  Either of these operations may
e accomplished without danger to the. op-
erator, as may also those of replacing the

~ various: parts.

45
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Tn Fig. 5 I have:shown my invention as
n¥plied to the regular armor-piercing shell
of the United States service, the. propor-
{ions being substantially those used in prac-
{ice. In this type of projectilc the walls are
relutively thick to obtain the maximum pene-
{yating power and the bursting chamber is
correspondingly small” as only a moderate
sursting-effect is required in this type of
shell, In this construction the intercepter

(i is formed as a flat plate, and the base D’

has its rear end formed as a plane surface
instead of being cupped as in Ifig: 2.

[n IMig. 6 1 have illustrated my invention
as applied to the ordinary éxplosive shell of
large caliber now in use. In this type of
shell the maximum barsting effect is desired
and to this end- the capacity of the chamber
B is made as great as is practical. The in-
tercepting plate G* in this construction is
designed o increase the capacity of the
chumber B s much as possible, the plate

. being concave, und preferably of funnel
" ghape as shown. In this construction the

-base.

~

base D*. is formed with a central scresv-

threaded passage for the insertion and re-

moval of the fuse, such passage being closed
by a screw-threaded plug D* as shown. Tn-

passage of the hot gases of the firing charge
into the chamber B between the plug D? and
the remainder of the base. To prevent this,
I provide a soft metal ring H” between the

“this construction there is danger of the 70

plate’ G* and the plug D* which prevents 75

such gases. from passing between ‘the fuse
and its seat, and also'a ring H?, which pre-
vents their’passage along the outer wall of
the intercepting plate and past the inner

soft metal rotating band F? encircling the
base D? prevents, as before, the ingress of
gases to the bursting chamber through. the
exterior joint between the base and the pro-

‘edge thereof to the bursting chamber. The 80

jectile.. In this figure I have illustrated. a 85

‘modified mode of preventing rotation of the
“soft metal band T? relatively to the base

D2, In this construction the band is formed
with a series of lugs « which fit recesses w

formed in the base as best seen in Fig. 7. 90

In Fig. 8 T have illustrated a construe- -
tion of an armor-piercing shell which is
somewhat different from that shown in Fig.
5. In this figure the. detachable base D*
instead of  being provided with a screw-
threaded plug, has 1ts flange-b* serew-thread-
ed on its inferior face to eéngage exterior
threads formed at the rear of the projectile

hody. In this figure to obtain the desived

weight of metal at the rear of the projectile,
I form the intercepting plate G* of a thick-
ness nearly equal to the length of the fuse.

In .this construction T have shown a soft

metal ring @ held in an annular recess on
the top of the plate to assist in seating the
latter and to relieve-the friction between
the base and the plate in unscrewing the
In this construction I have also shown
the soft metal rotating band F as located -

‘considerably at the rear of the external joint

95

100

105

¢ between the base and projectile body, so .

that it acts only as a gas check in the rear
of such joint, and has no additional function
as a packing device as in the previous fig-
ures. The band T is held in place in this
construction by a steel ring J of the same:
diameter as the projectile. Obviously the
band may be screwed onto the projectile
from the rear thereof, and held in place by
the ring J applied behind the band; or by
providing suitable means for preventing
relative rotation of the projectile and band
during firing, the ring J may be omitted,
such construction being illustrated in a suc-
ceeding figure, '

In Fig. 9 T have illustrated by invention
as applied to a projectilée of small caliber.
In this type of: projectile the charging pas-
sage is relatively small, usually but little

115
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larger than the diameter of the fuse. In ™
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this ‘construction the intercepting plate G*
is formed as a gasket with its inner wall
tapered to receive the fuse. It is obvious
that instead of supporting the fuse upon the
intercepting plate as in the previpus figures,
it may be mounted in any other part of the
projectile. o

In Fig. 10 T have illustrated the fuse as
carried upon the detachable base plug D5 of
the usual type of projectile. In this con-
struction to prevent the gases from the firing
charge from reaching the bursting cham-
ber, I have provided soft metal rings H?,
II* iriterposed between the base and the pro-
jectile body, and the base and removable
plug D¢, respectively. In this figure and in
IFig. 11 I have shown the plug and projectile
body as formed - with interrupted screw-

“ threads so as to permit attachment and -de-

tachment of the base plug with compara-
tively slight rotation of the latter. This con-
struction also illustrates a novel form of
soft metal band F* which instead of being
formed with recesses 4, is provided with an

5 annular recess or groove ¢’. The gases from

the firing charge enter this recess and ex-
pand the band against the rifling, as before
described with reference to Fig. 2. These
figures also illustrate the application of my
improved soft metal rotating band to ordi-
nary service projectiles now in:use. This

is accomplished by turning down the rear of i

the projectile to slightly less than its origi-
nal diameter and- screw-threading the con-
tiguous wall of the projectile-to a sufficient

“extent to receive the band. The wall of the

projectile may be sufficiently reduced to leave

a shoulder ¢’ against which the band may.

be screwed, as shown in_ Fig. 10. In this
figure I have also-illustrated one modifica-

tion of ‘the fuse provided by my invention.

In this construction the fuse E’ is formed
with a eylindrical will ¢, and a tapered end
portion ¢* which fits in a seat ¢* - formed
upon the inner part of.the detachable base
D5, Preferably in this construction the base
is  formed with a cylindrical socket of
slightly larger diameter than the fuse as
shown. It 1s obvious that the tapered por-
tion ¢* of the fuse may be omitted and the
cylindrieal ‘end of the “fuse contact directly
with the seat ¢°, it is also obvious that such

. seat may be flat instead of taperéd asshown,

60

In Fig. 12 I have shown the base D7 as
constructed in the form of a cap and in this
construction the-soft metal rotating band I+

is screwed directly on the cylindrical wall-

of the projectile” itself, instead of being
carried by the base. By screwing the base
firmly against the band, the joint between
the base and projectile is-sufficiently packed
for most pur

gases from the firing charge into the burst-

ing chamber, even though the exterirr joint-

oses to prevent entrance of the-

of the base and projectile body is in this in-

stance located at the rear of the band. F.
-In this figure I have shown a further modi-

fication of fuse which, in this instance is
carried in the wall of the projectile. The

.fuse E2 in this figuré is formed with a ta-
pered portion ¢* mnear the flange thereof, -

while the body of the fuse is formed with
a taper ¢° of less inclination. The projectile
is formed with correspondingly tapered por-
tions as shown. :

In the projectile shown in Figs. 1, 2, 5, 8,
9 .and 12 it will be seen that the fuse is
mounted in the interior of the projectile

' with an imperforate base extending entirely

across the head of the fuse, and that in
Figs. 2 and 5 such base is of substantially
the full diameter of the projectile and is
formed with a plug portion of substantially
the diameter of the bore of the prejectile.
By these constructions there is no hability
of the fuse being blown out of the projectile
when the fuse explodes. In many instances
it has been found that with the ordinary
construction the fuse itself has been blown
out of the projectile without igniting the

bursting charge, the projectile failing to ex- .

plode because the hot gases have not been
able to reach the bursting charge when the
fuse was forced out. This is particularly
liable to happen in the case of fuses which
carry magazines at their inner ends for the
purpose of intensifying the firing action of
the fuse. My invention avoids this diffi-
culty in the manner just stated. ,

I do not herein claim the construction of
fuse and fuse socket herein described, such
construction forming the subject matter of
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Patent No. 890,900, granted ‘to me<pn the! -

16th day of June, 1908.

Though I have described hercin several
modification$ of my invention, I do not wish

to-be limited thereto, as many changes may

be made therein without departing from nmy
invention. , - '
‘What I claim is: T
1. An explosive projectile having an in-
terior bore and an opening to said bore in

‘the rear of the projectile, means for closing

said opening having a part extending to the
cylindrical’ wall of ‘said projectile, and a

separately formed rotating band .of softer

metal than said closing means, said band be-

'ing located at the exterior joint of said clos--

ing means and said projectile wall and
adapted to oppose the passage of gases
through said joint. ’ .

2. An explosive projectile having an inte-
rior bore and an opening to said bore in the

opening having a part extending to the cy-
lindrical wall of said projectile, and a sepa-
rately formed rotating band of softer metal
than said closing means, said band being lo-

105
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-rear of the projectile, means for closing said .

125
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- cated at the exterior joiht of said closing

10

15

means and said projectile wall and adapted.|.

to oppose the passage of
joint, said rotating %:nd
said closing means. o v

8. An explosive. projectile having an inte-
rior bore and an opening to said bore in the

g:sos through said
ing carried upon

rear. of the projectile, a detachable base

fortried of hard metal and having a portion
extending to the exterior cylindrical wall of

said projectile, and a rotating band located °

at the exterior joint. betwéen such base and
wall and adapted to oppose the passage of
gases through said joint, and said band be-.
ing formed of soft metal, - f

.4 An explosive projéctile having an inte-
- rior bore and an opening to said bore in the

20

25

_rear of the projectile, a detachable base

formed of hard metal and having a portion
extending to the exterior cylindrical wall of

‘said projectile, and a rotating band located

at the exterior joint between such base and
wall and-adapted to oppose the passage of
gases through said joint, said rotating band
being carried by said base, ind being formed

. of soft metal. .

30

5. ‘An explosive projecﬁle having an inte-
rior bore and ‘an opening to said bore in the

-rear of the projectile, a detachable base.

formed of hard metal and having a portion.

. extending to the exterior cylindrical wall of
. said projectile, said base and projectile hav-

. 35

40

ing a groove formed between them, and a
rotating band arranged in said groove and
adapted to oppose the passage of gases

through the exterior joint between the pro- .

jectile body and base, .and said band being
formed of soft metal. = - o

- 6. An explosive projectile vha'ving an inte-

rior bore and an opening to-said bore in the
rear of the projeétile, a_detachable.-base’

formed of hard metal and having a portion

extending to the exterior cylindrical wall of

" said projectile, said base and projectile hav-

45

" rofating band arranged in said groove and-
‘adapted to .oppose the passage of gases
.through the exterior joint between the pro-
-jectile body '

50. jectile having engaging portions to prevent |-

ing a groove formed between them, and a

and base, said band and pro-

relative rotation thereof, and said band be-

: in% formed of soft metal. :

45
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. projectile

A projectile having a detachable base

" formed with a circumferential screw-thread

and g soft metal band screwed on said base.

8. A projectile comprising a .cylindrical

body having a bore open atilts rear, said
opening being of substantially the same di-
ameter as the bore, and a basé adapted to
close said opening and having a wide ex-
terior flange surrounding thie rear of the
ody and. extending forwardly
thereon, the outer diameter. of said flan

being substantially that of the projectile

“jectile, an

‘said projectile. - -
110 A

WAL : Surrouns :
" the rear. of-the-projéctile body, and said pro- -
95 - -
_rear, and said hea .

Jarger diameter than the bore of

7

body, and a soft metal rotating band carried
by.said projectile..

9. A projectile having-an: interior bore

_and an opg¢ning at the rear of said bore, and

a base to close said opening, said. base hav-
ing 4 wide exterior flange surrounding the

‘rear of said projectile~and extending for-

t

70

wardly thereon, the outer diameter of said .

flange bein
v said flange being adapted to
embrace substantially the entire rear end of

substantially that of ‘the pro-

75

the projectile so as to reinforce the latter,
and & soft metal rotating band: carried by -

said projectile. » S L
10, An explosive projectile formed in two

partsi said parts comprising a ‘hollow. cylin--

drical body and a detachable base, saifi base

80

being connected with the body and . closing -

its rear end and having a wide flange ex-

“tending forwardly over the projectile body,

said ‘flange being of substantially the same
diameter. as said body, and embracing sub-.
stantially the entire rear end of said body,

86

and a soft metal rotating band carried by

projectile having ‘a base, Sald base

9‘

having. a central plug portion, -a circular -

head, anid an exterior flange projecting. for-
dly' from said' head, and surrounding

jectile body having a curved-surface at-its
and flange being: formed.
to fit said surface. ' e o

12. A projectile having a 'me'mfﬁér';a;dapted '

“to -screw thereon, a set scréw. adapted to
| prevent unscrewing of said member, and. a
soft metal plug‘_ﬁtting_over‘said;set Serew. ..

_ 13. A projectile having a rotatitzﬁ':ba_x_xd. of

_ ¢ gun ?
the lands of the rifling, said -band -beir
adapted to be swaged ‘rea_rwa'rd}fr. by -suc.
lands when the projectile is. fired,

intervening unrecessed  portiohs, the latter

‘action, and the
mit powder gases
to expand said
in the bore of the gun are compensated for.

14. A projectile having a passage in com-
munication with the interior thereof, -a

100

" of said band having a series of recesses with

“being vadapted-bto prevent closing of the re- -
-cesses during such swagin,

‘former being adapted to adg S
and, whereby inequalities .

-110

115 .

closure fitting said passage; and a plate

formed of stiff material arranged at. the in.

terior joint between such closure angd..pro- -

jectile to prevent entrance of explosive be- . .
' “120

tween such parts from the interior of the
projectile. : :

15. A projéctile having apassd in com- -
munication' with the "Interior _thereof, - a.

“¢losiite - screwing -into such passage, and- a7
-platé formed of stiff material for Freven_‘tmg‘

the explosive from the interior of such.pro

jectile from entering between the respective #

g

thrleaas_ O.f t-he Clﬂsum and pro]'ectile. R




8

16, A projectile having a passage in com-
munication- with the interior thereof, a
closure fitting said passage, and a concave
plate interposed between said closure and
the body of the projectile.

17. A projectile having a passage leading
to’the interior thereof, a closyre adapted to

" rotatively engage said projectile, means bé-

10

15

‘tween said closure and the body of said pro-

jectile for preventing communication be-
tween the interior of the projectile and the
joint between the projectile and such closure,
and means for preventing rotation of said
first named means. ' L
18. A projectile having a bore, a ‘screw-
threaded plug for closing such bore, and a
non-rotative plate formed of stiff material
interposed between said plug and the pro-

- jectile body.

>0
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19. A projectile having a bore and a shoul-

der surrounding the latter, a closure for-i|-
said bore, and a plate formed- of -stiff ma-
terial extending across said bore and pressed

against said ‘shoulder by said closure.

20. A projectile having a bore, a closure
therefor, a plate extending across said bore
inwardly otp said closure and a fuse carried
by said plate. T .

21. A projectile having a bore, a closure
therefor, a plate extending across the bore
inwardly of the closure, said plite being in-
terposed between the closure apd the body
of the projectile, and a fuse carried by said
plate. : : : '

. 22. A projectile having a bote in its body,

base detachably connected therewith, a

e located between said base and bore

extending across the latter, a. fuse car-

- by said plate, and ‘a rotating band
wwaped between said base and said pro-
‘ectile body.

‘cated at the exterior

"ing contacting surfaces one . o

996,403

23. A projectile having a bore in its body,
a_base detachably connected therewith, a
plate located between said base and
and extending across the latter, a fuse car-
ried by said plate, and a Totating band
clamped between said bage and sald pro-

Jectile. body, said base having -4 forwardly

extending Hlange embracing the rear of said
projectile, and said rotating band being lo-

jectile body and said flange.
24. A projectile having a detachable base,

bore.

45
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joint between the pro- -

and means independent of the projectile-.

body and base for mounting a fuse within
said base.

25. A projectile having a means for car-
rying a fuse, said means and projectile hav-
ing surfaces fitting closely together, such
contacting surfaces being so disposed with
relation to the -direction .of ‘movement of
such means in“removing it as to separite
without. undue friction. - S

26. A projectile having a_means for car-
rying a fuse, said means and projectile hav-
which is
tapered, whereby such means may be with-
drawn without undue friction.

27. A projectile having means for carry-
ing a’ fuse, said means and projectile having
contacting surfaces, such surfaces being

‘tapered whereby such. means:may be with-

drawn without undue friction.
In - witness whereof, I have. hereunto

signed my nameé in the presence of two

subscribing witnesses.

MICHAEL W. GILMARTIN.

.. Witnesses:
- - Eveene V. Mxyzss,
THEODORE T. SwerL.

.Copies of this patent mé.y be obt_gih’ed for five cents each, iny addressing the
’ - Washington, D. C.” . T

“ Commissioner 6f‘ Patents,
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