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No. 763,302,

UNITED STATES

Patented June 21, 190.:4-. |

PaTent OFFICE.

HIRAM STEVENS MA

XIM, OF LONDON,

ENGLAND,

FUSE FOR ARMOR-PIERCING PHOJECTILES.‘

SPECIFICATION formmg part of Letters Patent No. 763,302, dated June 21 1904.
Apphcatmn filed Decsmber 17, 1901, Serial No. 86 328. (No modelt}

To all whom it may concern:
Beit known that I, HIrRAM STEVENS MAXIM,

- Chevalier of the Legion of Honor, civil and

[O
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- Great’ Britain, residing at 18
Place, London, England, have invented cer--

v 1ded W 11_:11 fuses which contain no
ous” or sensitive substances.
“essary- that such fuses should have a delayed

mechanical engineer, a qul}]ect of the King of

tain new and usetul Improvements Relating to
Fuses for
which the following is a %1)001ﬁcat10n

This mventlon has reference to fuses for
armor-piercing pr ojectiles.

Armor - piercing projectiles: charged with

very powerful explosn*es——-—such for instance,

as picric acid or mixtures of picric acid with
dinitrobenzol, nitrobenzol, dinitronaphtha-
lene, nitromannite, mtroa'lvcerm trinitroto-

luene; - trinitrocresol, or the like employed
alofie or mixed with themselves or other
modifying substances—such as mineral oils,

caetm--ml and such llke——should be pro-
“*danger-
It 1s also nec-

action, so that they do not explode at the in-

stant of the projectile striking an  object."
~When picric acid 1s modified sufficiently to
~ enable it to pass in. a projectile through an -

armor-plate without being detonated by the

shock of impact, it is necessary to provide

a' large and violent Yetonating charge to

"explode it after it has passed throucrh the

said armor-plate. All dangerous explocswes‘,

~stich as fulminate of mercury and chlorate

35

compounds, are highly objectionable in such
fuses. Therefore it is necessary for my pur-

. pose to-construct the fuse on a different prin-
- ciple from any heretofore employed.. More-

40

over, in very large projectiles charged with

hloh explostve 1t 1s desirable that the Pro-

' Jectlle when once loaded should need no. irur-

ther mampulatlon beyond that necessary for
conveying it to and placing it in the gun be-
fore it is fired. In ordinary I)POJGCBIIQQ the

charge is phced in the projectile and the pro-

_]t,ctlle is not ‘‘fused” until about the time

when it 1s to be ufsed
more or: less dancrel in handling the fuses.

- It'is better, ther etore, that the pm]ectlles be |
. 80 constr ucted and loaded that they do not |

50

have to be manipulated after once having '

(Jueens (;rate |

Armor - Plercing Projectiles, of

but there 1s always |

been prepared and that the detonating char um
be of an unquestionably good character i

qualities. |
According to my invention the fuse may be

-respect of their lI]t:OIlslthBI]E"-‘S and Leepmﬂ |

55

in the form of a cyvlindrieal receptacle havmcr_ '

three compartments for contftmmcr the deto-_
“primary,”
| The

sald fuse is located in a tube or pochet which
1 extends from the base of the projectile into

natmﬂ' charges, Wthh 1 term

secondarv ” and “tertiary ” charges.

the main charge of explosive, and said fuse

‘1s- normally held at the rear or base end of
said:tube or pocket. by means of two trans-

verse pins. Within the fuse is a movable
piece or striker which is normallv held fast
in said fuse by a transverse pin. On shock

of discharge due to the firing of the gun one

of the trasverse pins by wlneh the fuse is

held in place in the tube or pocket is sheared
and the. other pin bent.

The bent pin effec-
tuallv resists any forward movement of the

fuse in its tube or pochet during the flight of

60
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the projectile: but on impact of the projec-

tile this bent pin is sheared by the momen-
tum of the fuse. The said fuse then advances
in its tube or pocket, strikes the inner closed
end thereof, and is thus Suddenly checked 1n
1ts movement.

within the fuse then shears its pin and moves

forward independently of the fuse. In so do-
Ing the sald striker explodes the primary

-charﬂ'e of the fuse, and this explosmn detonates
the ‘secondarv charge, which in turn detonates
the tertiary charge.

The detonation of the
tertiary charge causes the main charge in the
projectile to be detonated and the pmJectlle
to be burst. |

In order that my %ftld mventlon may be
clearly understood, I will describe the same
more fully with refera ence to the accompany-
ing drawi ings, in which—

FIU’LIIG 1 is a longitudinal section of a por-
tion of an explogwe projectile provided with
my 1mproved fuse.  Fio, 2 is a detail sec-
tional view, and Fig. 3 is a detail Cross-see-
tion on the lme 11of Fig.1. FHRig.4isdview
similar to Fig. 1, showing a modified form of
my fuse.

A is the body of the projectile, B the tube

The movable piece or striker
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‘or pocket extending from the base of the pro-

Il

- jectile.

30

jectile into the said body:, and C is the fuse.

The aforesaid tube or pocket B 1s provided
with a screw-threaded flanged portion &, by
which it is connected to the body of the pro-
1t is open at its rear end and closed
at its forward end, and it 1s formed at its in:
ner end with a series of longitudinal grooves
for the purpose of weakening the sald tube
laterally, so that it will readily burst when
the fuse is exploded within it. "These grooves
racoive metallic fillets 5, of metal, whichare
coldered or otherwise secured therein. 'The
aforesaid open end of the tube 1s provided
with a detachable plate or plug /', having a
cavity 7%, that receives a steel disk AR

said plug /' is provided with a soft-metal fill-

‘ing or packing-ring 7t which iscrushed when

the plug is screwed firmly home, thereby
making a gas-tight joint at this point. At
the hase of the projectile is a detachable base-

plate D, which is suitably shaped to inclose.

This  base - plate 1s

the aforesaid plug 4. . ate
with the projectile

flanged and is connected

by means of screwsor otherwise. Interposed

between the said flanged plate and the base
of the projectile are an obtu rator-ring £ and
a thin metallic plate E .
ed on the firing of the gun to bend rear-
wardly over the periphery ot the sald base-
plate D, © - = - _ _

(" is the aforesaid movable piece or striker

which is contained centrally within the fuse-
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“whieh is a disk ¢ of

‘body. 1t1s turnished with a stem ¢, which
oxtends through the aforesaid steel disk 0’

“where it is maintained in place by means of

.}

the two transverse pins ¢ ¢, which are pret-
erably composed- of copper or brass.  The
tormer of these pins passes through a hole in
the said stem and the ends enter holes or re-
cosses 77 in the plug 2. This pin lies behind
without passing through the said steel disk 2°
and is therefore unsupported at the part which
lies between the said holes orrecesses /”, so that

it will bend in a rearward direction without

breaking. ‘The other pin, & extends through

“a hole in the said stem as well as through a
corresponding--hole formed 1n the steel disk

7' The said striker ' is hollow and held 1n

place within the fuse-bodv by means of a

transverse pin, of copper or brass, A, and the
2orward end of the striker is formed with a
head ¢*, provided at 1ts periphery with a soft-
lead ring . The forward end of the striker
is closed by a.perforated plug ¢, in front of

_ " of ballistite or any hard and
tough kind of smokeless nowder. The for-
ward end of the body portion of the fuse 18
closed by a screw-cap ..
cular or tubular flange ¢, within which fits
the aforesaid soft-lead ring ¢

-

A& also has an inner short tubular flanige ¢,
“serving as an anvil against which the striker
forces the disk of ballistite « to fire the fuse.
as hereinafter explained. 1t will be seen that

763,302

The

The latter is adapt-

contact with the anvil ¢

This cap has acir-

- The said cap

the interior of the fuse constructed as above

described has three chambers or. compart-
ments & & *, the chamber ¢ containing the
primary detonating charge, the chamber d&*
the secondary detonating charge, and the
chamber ¢ the tertiary detonating charge.
Thesaid primary charge, being comparatively

small. mayv consist of smokeless powder, such

as ballistite, the secondary charge @” may con-

sist either of some nitro or picrate explosive

or of common black powder, and the tertiary
charge may consist of pure picric acid or of
some nitro compound, such as smokeless
powder. Between the base of the fuse and
the face of the aforesaid plug ' 1 leave a
space for the reception of a ring or washer 4",
of telt or other appropriate material of a
flexible nature. o

When the projectile is fired from the gun,

it is of course very violently set forward by
the pressure of the powder-gases, the fuse
and all its parts being thus set back relatively
to the projectile. The fuse thus compresses
the washer 2°to about one-sixth of 1ts original
thickness. This action shears the pin ¢ and

bends the other pin, ¢, into the formof a crank,

“as represented in KFig. 2, which formation of
‘the pin effectually prevents the fuse fromtrav-
' eling forward in the tube or pocket I3 during

the flight of the projectile from the gun. OUn

impact of the'projectile the fuse by its momen-

tum shears the aforesaid pin ¢ and advances

“independently of the projectile, whereby the

cap ¢ at the forward endof the fuse violently
trikes the closed end of the tube or pocket B.
The force of this blow suddenly checks the
motion of the fuse and the internal striker by
its momentum shears the pin ¢ and advances
independently of the fuse, thereby bringing
the disk ¢’ of smokeless powder into violent
The said disk of
smolkeless powder is thus detonated and the

primary charge of explosive ' 1stired. The
“explosion of this charge fires the secondary

charge «°, which in turn fires the tertiary
charge *. 'This charge " being of suitable

magnitude bursts the fiise-body and the sur-
rounding wealkened portion of the tube or

pocket B, thereby detonating the main charge
in the projectile and bursting the latter. The
aforesaid peripheral lead ring ¢ prevents d1-
rect contact of the head ¢ of the striker with
the interior surface of the flange ¢, and be-
ing of a comparatively soft nature Insures
that the said striker will not be unduly re-
tarded in its movement toward the anvil % "

After impact of the projectile the time oc-
cupied by the shearing of the two pins ¢ ¢
and by the travel of the fuse to the closed end
of the pocket B and the ensuing movement ot

the striker provides for a delayed action of

the fuse, so that the bursting of the projectile
does not take place until after it has had time

to pierce or pass through the armor-plate of

the structure it is fired at.
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A fuse constructed as above described need
"Fhe explo-
sive niaterials in the fuseé are recognized-as

contain no dangerous explosives.

being quite safe, and nothing except their be-

ing fired from a gun in a progectlle and’ the
pm]ectlle subsequentlv coming into contact |

with some hard substance can cause their det-
onatlon -

It will be seen that there are two '[)I‘OVI‘%IOHS
for preventmw the entrance of the gases of!
discharge into the pr ojectile at the base, one
being: the base- plate with its obturator and

the othel the packing-ring »*; also that there
are no less than thrLe safeo mrds against the

movement of the striker ¢ re]atlvely to the |-
body C of the fuse—viz., the pins ¢ ¢ ¢*—all
of which must Le shemed before the fuse can

detonate.
The interior of the aforesaid tube or- pocket
B is formed with a shoulder B’, with whicl

- the rear end of the fuse-body engages when

f 25

_; 30

1S contamed The cap ¢® is: m this case pro-
| * and receives a
said tu-

40

45

50

- sheared.and the fuse liberated on impact of

55
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| tubular piece ¢*’ near its forward end,
bular piece being of sufficient length to-em-
brace the torwnd end of the aforesaid tubu-'_.

expanded by the force of the e*»:ploslon of the
contained’ detomtmﬂ* charges, so that said
tube or pocket will be effectuallv blocked to-
ward the rear by the said fuse- bod y when the
explosion of the fuse takes place

In" the modified construction of ‘the fuse

rep:mented in Fig. 4. wherein like letters of
referénce mdlcate similar parts to those de-
seribed with reference to Figs. 1 to 3. the
tuse-bmh is provided with a. cenbml tubular

portion ¢ ', within which the hollow striker C”

vided with elonﬂated ‘walls ¥

lar part ¢". These two tubular portions "

¢” form a circular partition dividing the in-
‘ termr‘ of the fuse into two coneentric compart-

ments,  which: respectlvel,g receive the sec-

dndm;\ and tertiary explosive charges & d°.
The primary charge « is contained in the cap:|.

. In other respects the said fuse is similar

to that already deseribed-and operates inan
Ttdoesnot; therefore. need'

anhalogousmanner.
turthm description.

What I claim, and demre to secure by Let— |
- ters Patent of the United States, is—

- 1. In an explosive projectile, the combina- |
tion of.-a moyable fuse, of meansfor locking:

the fuse to the prOJectlle whichh means is

the pmJect11e thus permitting it to advance
indeperidently, of means for stopping the ad-

vance of said fuse, of a movable piece within

said’ fuse, of means for locking the movable |
- as and for the purpose speettied.

piece to the fuse, which mearis{s sheared by
the inertiaof. thie miovable piece when the fuse

is stopped thus permitting said movable piece
of- means

to advarnce mdependentlv and
whereby the independent advance of said

movable piece detomtes t,he tuse, for the pur- |

pose specified.

2. In an explosive projectile, the combina- |

tion of a movable fuse, of a pocket for said

fuse extending into the main explosivecharge
ot the projectile, of a base-plate covering the

open cnd of said pocket; of two transverse
pins aflixing the said fuse to the rear end-of

the said poc,het one of said’ pins becoming

sheared and the other bent on the shocL due
to the discharge of the gun, said bent pin be-
coming subqoquent]y sheared on impact of
the- pm]ectl]e and permitting the fuse to ad-
vance toward the closed end of said pocket, of

05

?._5'

13 lonﬂ1tudmallv-m0vable piece insaid fuse, of

a transverse pin affixing said movable piece
to the fuse-body and. becommcr sheared by the
shock due to the fuse strlkmcr the closed end
of said pocket, and of means wherebv the said
longitudinally-movable piece when released

detonates the fuse, for the purpose specified.

3. In an explosive projectile, the combina-
tion of a’ movable fuse, of a metallic pocket
for said fuse-extending into the msin explo-
sive charge of the prmectlle, of a detachable

base - p]ato covering the open end of said

rearward extension on said c:trllx..m onc of
said pins entering the steel disk and the other

lying at the rear thereot and engaging with

the plug; of a transverse pin extending
through said striker and entering the body of
the fuse and of ' means wherehy said pins are

successively sheared- substantially as and for

the purpose specified.
4. In an explosive projectile, the combing-

tIOI} with the movable fuse and its retaining-
pins,-of a metallic pocket extending into the",

‘main-explosive charge of the UI‘O]ECM]{‘ and of

metal fillets let into longitudinal grooves in

the outer circumference of its inhner end for
~weakening said pocket with regard tointernal

30

pocket, of a sérew- pluo" fitting into the open
end of said pocket, of a steel d;sh fitting said
plug, of acylindrical striker within said fuse,
of- two transverse pins extending through a

90

95"

JOO .

10§

pressures without weakening it with regard

toexternal pressures for the purpose specified.

5. In an explosive projectile, the combina-

“tion with a movable fuse, of apocket for said
fuse extending intothe mainexplosive charge
‘of the projectile, a detachable recessed plug

closing the open-end of said pocket; a nwta]hc
disk cml‘led by said plue and closing the for-
ward end of the recess therein, a disk of com-

pressible material located between the rear
end of the fuse and the front of the plug, a

pin extending throueh said metallic disk and

| throvgh. an extension on the fuse, and aspin

extendmu through said fuse extension and

“throiigh the recess 1n the plug. substantially

- 6. Inan explosive 1)10]0(1110., the combinas-
tion with tiic movable fusv, its retaining=pins

and its’ metallic pocket, of a Hollow ¢viin--
ap it
ting around-the head of said striker, an anvil-
in said cap. a disk of smokeless explosive nii-

drical striker within the fuse- body. a

'terlal located between sald striker and said

¢

- 110

115

120
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Canvil and a transverse pin locking said striker

to said body until said pin is sheared by the
momentum of thie striker after the fuse-cap
<trikes the closed inner end of the pocket, sub-
stantially as and for the purpose specified.
7. A delaved-action fuse for an explosive
projectile, consisting 1n the combination with

the tuse-body, of a hollow cylindrical striker

currounded by the tertiary explosive charge

and inclosing the secondary explosive charge,
of a cap fitting around the head of the said
striker and inclosing the primary explosive

charge, of a soft-metal ring interposed be-
(woen the surface of said head and said cap

and separating said primary and secondary

charges, of an anvil 1n said cap.and of smoke- |

loss explosive material located between said

striker and said anvil, substantially as.and for
~ the purpose specified. a

*

‘8. In an explosive projectile, the combina-
tion with a movable fuse and its metallic

pocket, of a hollow cevlindrical striker within

the fuse-body with the closed end of said
pocket and of two other transverse pins af-
fixing said fuse to the projectile, said pins
being respectively sheared by the shock of
discharge and the shock of impact of the pro- 40
jectile, substantially as and for the purposc
“specitied. - |
9. A delayved-action fuse for an explosive
projectile, eonsisting in the combination ot a
| hollow central eylindrical striker, of a deto- 45
nating charge surrounding said striker, of an-
other detonating charge located within said
hollow striker, of a perforated plug closing
the open end of said hollow striker, of a cy-
lindrical head on said striker, of a-cap fitting 5°
~round said head, and containing another det-
onating charge, of asoft metallic ring located
ﬂ between the periphery of said head and said
cap, of an anvil in said cap, of a disk of ex-
plosive material located between said head 55

\i and said anvil, of an extension on sald striker

| oxtending through the base of the fuse-body, -

the fuse-body, of a cap fitting around the head | of a transverse pin affixing said striker to

‘of said striker, of a DrIMAary detonating charge
‘within said cap, of a secondary detonating |
charge of stronger explosive qualities than

the primary charge and located within sald
Lhollow strilker, of a tertiary detonating charge
ot stronger explosive qualities than the sec-
ondary charge and surrounding said striker,
of an anvil in said cap, of a disk of smokeless
explosive material iocated between said striker
and sald anvil, of a transverse pin affixing

enid striker to said body,said pin being sheared

by the shock due to the striking of the cap of

said body, and of two other transverse pins
extending through the portion of the said ex- 00
tension bevond the base of the fuse-body and
engaging with the projectile substantially as
and for the purpose specified. o

In testimony whereof 1 have hereunto set
‘my hand, 1n presence of two subscribing wit- 03
nesses, this 6th day of December, 1901,

~ HIRAM STEVIENS MAXIM.

Witnesses: | |

T. SELBY WARDE,
WALTER J. SKERTEN.
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