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This. inventmn relates to mses for prOJectlles

o

and more particularly. to fuses: for detonating a.-

projectile at-a.desired point in its flight.

An object of the invention is to.-provide a fuse.

for g projectile whieh: functions upon:the pro-
Jectile being retarded to: a. velecity corresponding
to the desired’ pomt 1n lts flight to detonate the
projectile.

struetton has: been such that they alsa- requn:e
that the'powder train be assembled with the fuse -
at-the factory; with the attending dangers durmg

‘assembly, shipment and storage.

&

Another object: of the -invention is to prowde' :

a fuse for a projectile in which a predetermined

10

difference between: the air pressure on the nose

of the fuse and a selected air pressure set in &
sealed chamber within the fuse: causes the fuse
to function.

Another chject of the- 1nvent10n is to prowde

termined point. in its flight, is released when the
set air pressure predommates by a predetermmed
value.

Angcther object of the:invention is to provide
a fuse for a projectile in: which a plurality of
diaphragms form surfaces on which the action
of air from a chamber in the fuse set. at a bre-
determined pressure and of air from an opehing
at the nose of the fuse under a pressure due to
the velocity of the projectile in- its flight cause
the fuse to function at a predetermined. pomt
in its flight,

' firing pin or firing hammer: which is-moved by
157
a fuse for a prmeetﬂe in which the firing. pin-
or hammer, which is held in an inoperative con~
dition until the projectile: has. reachied a prede-.

20

Fig. 1 is a vertical cross-sectional view of an

embodiment. of the mventmn taken on'line k—1I
of Fig. 2; :

Fig. 2 is a horizontal cross—sectlonal view
taken on line 2—2 of Fig. 1;

Fig. 3 is a horizontal - cross= sectmnal view
taken on line 3—3 of Fig. 1;

Fig. 4 is similar to Pig. 1, but showing the

relation of parts Wlthm the: fuse after ‘the pro-: ,

jectile is fired;
Fig. 5 is a view similar to Pig. 4, but showing

the relation of parts withih:the fuse when the
hammer is released and the fuse is about to be'

fired.
In many of the fuses in use heretofore a pow-
der train leading from a firing. cap to the deto-
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nating charge in the projectile is ignited at-the
time the projectile is fired and burnsto the deto~

nating charge of the projectile;in an interval of

time depending on the point of ignition: of the:

powder train. These fuses not only require that
there be placed in the fuse itself a considerable
amount of powder, which muist be manufactured
with care that the rate of ‘propagsation of.the
flame be known and constant, but their con-

80

To .overcome: these: dlsadvantages, the present.. :
invention: provides a fuse which. may be manu-:
factured; shippéd and stored: without any powder
or detonating caps .therein. ' The loading of the
fuse with powder and the insertion.of the firing
caps are:stich simple operations that they may

be done just before securing the fuse on the

projectile, .
The fuse of the present mvent;lon is- ﬁred by a

centrifugal force acting ipon the: hammer: mass, !
the hammer being held in & fixed position by a
detent until the desired time of detonation. - This
detent . is- pulled out:of: engagement with the
hammer when the projectile has rea.ched a pre-
determined point in its Aight. . :
It is"well 'known that the air pressure on the
nose of a’ fuse, of aprojectile: varies  with the.
velocity: of the projectile and the. conditions of
the atmosphere through which it passes and that

v the velocity of the projectile varies with the time -

of flight ‘and the. angle of elevation until the.
projectile: has reached its maximum heightin the

- trajectory.” Data for the various: sizes of pro- -

jectile and ‘initial velocities are well known and -

‘are availablein easily 1nterpretab1e curves and o

tables.”

"To release the detent there is* prov1ded am -
. .opening in the nose of the fuse which-is in com-

munication with one side of each of two dia-

phragms the other sides of which are in com-

mynication: with an -gir chamber in the fuse in
which has been ‘sealed “air at a ‘pressure corre--

pondmg to'the pomt of detonatlon desired. ‘The -

detent is counected to one of the dlaphragms
and releases’ the ﬁrmg hammer when the nose‘ :
air. pressure has been reduced to'an amount: such

that this diaphragm is moved under the pressure

of the air in the sealed: ¢chamker.  The. required °
pressure in the sealed chamber is determined by
the range at which it is desired that the projec-

tile be detonated and the difference in pressure{ . »

on.the two sides of the diaphragm- that.is neces-.

ary to snap it over from one position to.ancther. R

It will therefore be-seen-that. when. the proJec- -
tile.-has reached the desired range; the diaphragm
will be shapned over and the firing hammer will- .
be released from its. restrained. position, - The,

- hammer will then move outward against one of =
55

the firing caps under the action of ‘centrifugal




o R
force created by the rotation of the shell about
its central axis,

It is realized that other fuses have been dis-
closed whose functioning depends upon the bal-
ancing of the nose air pressure due to the velocity
of the projectile against the reaction of springs
or the centrifugal force acting on the masses of
certain parts of  the fuse. These mechamca,l
parts are subject to disarrangement or sticking

which causes unreliability in their movement. It
will be apparent at once that the present inven-

tion has overcome the disadvantages inherent ini -
-~ the projectile at a predetermined point in its

these previously disclosed arrangements..
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Referring to the drawings and partlcularly to.

Fig. 1, | represents the conical walls of the fuse,
The

secured to the core 2. by screw threads 3.
lower part of core 2, base 4, is adapted to be
screwed into the nose of ‘the projectile. = A

15

hollow cylindrical-shaped member 5, is. adapted-. .

to be secured by screw threads to the nose of the
fiise such that the bore 6 of member § is aligned
with-an opening: T in the nose of the fuse.

In the base 4'is formed a cylindrical cavit.y,s :

at each end of which are firing ‘caps 9 held
against passages 18 in: screw plugs 12 which abut
against the shoulders #1 at the ends of cavity &.
The-passages {9 .are filled with ignition powder
{3.which is in contact with firing caps 8. -Igni-
tion powder also fills the passages {4 and 15 lead=
ing to the lower face of the base 4. 'Passage {5
is in communication with the detonating charge
in-the projectile (not shown). Firing caps 9,
screw-plugs 12 and ignition powder 13 may be
placed in position just before the fuse is secured
on the projectile.

In cavity 8 is a double ended firing pin or fir=
ing hammer {6 which is acted upon by centrifu-
gal force when the shell is“in flight; due to-its
rotation about its longitudinal axis. . Haramer 8
is held in its central position by detent 47 engag-
ing shoulders 18 of the hammer . {8. Detent {7
slides. in and out of engagement with hammer
16 with the movement of diaphragm {8 to which
it is attached by a riveted or soldered head 20
on a sheouldered lug 2{. It is preferable.to as-
semble lug 21 to. diaphragm -19 with a slight
clearance between lug 21 and detent 17 to allow

30
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the diaphragm I8 to move slightly under pressure . |

before it is required. to overcoms the static resist-
ance of detent 17 in core 2. - It has been found
that with this clearance the differential pressure
reguired to snan over the diaphragm 1s more uni-
form.

. Dlaphragm 49 .is sef‘ured to an outwardly ex-
tending flange portion 22 of member 5: The up-
wardly extending portion of diaphragm 19 and
the outer vertical sides of flange 22 form with
the walls | a passage 23 connecting chamber 24,
formed by the walls | and the outer surface of
the member 5§, with the space 28 surrounding the
diaphragm (9. Space 25 is also in communica~
tion with cavity 8 by passages 26. - Cavity 8 is
placed in communication with chambers 24 and
25 to avoid the necessity of msaking the detent
17T air-tight as to cavity 8.

On. the under side of fange 22 and above the
diaphragrm {9 is o second diaphragm 27. The
space 28 between the diaphragm 27 and the lower
face of flange 22 is in_communiéation with cham-=
her 24 by passageway 22. 'The space 38, befween
diaphragms 19 and 27, is in communication with
bore 6 by passage 3! and reduced bore 82 in
member 5.

In the wall of member 5 is 'a port 33 giving
comununication between chamber- 24 and bore.6

50
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’

-positicn to. another.

and diametrically opposite port 33 and above it is
secured a pin 24 which extends into ‘bore 6.
Within bore § slides a hollow split cylinder 35,
whose outside diameter is very slightly greater
than the diameter of bore 6 so that the cylinder
may fit tightly within bkore 6. Pin 34 engages
the slot 36 in split cylinder 35.and acts as a guide
to assure that the slot 36 is.always-out of align-
nierit with the port 33,

Operation v
‘"When it is desired to set the fuse to detonate

flight, the air pressur° on the nose of the pro-
Jectlle is found from range-nose pressure curves

‘and. chamber 24 is charged with this pressure,

plus the differential pressure required on the two
faces.of diaphragm 19 to snap it over from one
This" differential pressure
Has been found to be approximately ten pounds.
If, ‘foriexample, it is desired 'to detonate the pro-
jectile when' it has -reached @ point in its flight
corresponding to seventy-five pounds per.sguare

inch of nose pressure, chamber 24 and space 25

are charged to a.pressure. of. eighty-five pounds
per square inch through- opening .7 and: bore 6.
This pressure iz also exerted in space 28.through
passage 28 and temporarily to space 38 through
bore 32 and-passage-3l. - Diaphragms 18 and 21
are- kept . a minimum distance apart by pro-
tuberances 37 extending. from the lower side .of
diaphragm: 21.

When: the chamber 24 and associated spaces
are charged to the desired pressure, split cylinder
35:'is shoved' down to:the bottom of bore 8, as
shown in Fig. 4, thus sealing chamber 24 and as-
sociated spaces. The outside source. of..com-~
pressed air is then disconnected and space 39 is
reduced to atmospheric pressure through passage-
way 3{, bores 32 and 6, and opening 7.

The diaphragms {9 and 27 remain in the posi-

tion shown in Fig. 1-as the set pressure in the
fuse acting :on the outside of diaphragm 19 and
the inside of diaphragm 271 are balanced through
the protuberances 37 ‘which are in contact with
the inner side of diaphragm (9.
It will be noted that diaphragm 27, both be-
fore and after charging the fuse to the set pres-
sure, acts as a safety element to suppoit the dia-
phragm {9 in its normal position.. The dia-
phragm- 27 is preferably made stiffer ‘than dia-
phragm 19 and thereby makes-a strong mechani-
cal support for the diaphragm (9 before the fuse
is-charged. -A. convenient-'way to make dia-
phragm 21 stiffer than diaphragm 19 is to make
its radius of curvatule smaller thap that of dia-
phragm 9.

‘When the projectileis- ﬁred the nose air pres-
sure increases’ to about one hundred and fifteen
pounds per square inch for an initial velocity of
the projectile of 2400 feet per second. This pres-
sure is communicated to space 38 through open- -
ing 17, bores 6 and 32 and passageway 81, and as
this pressure is greater than the pressure exerted
on the upper sidé of diaphragm 27, diaphragm
21.is-sngpped over to the position shown in Fig. 4,

. thusremoving the":protuberances 37 from con-

70
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tact with diaphragm. 19-and thereby arming the
Tuseé. The increased nose: pressure, however, is

also exerted on the upper.face of diaphragm {8,
thus overcoming any tendency for the set pres-
sure to snap the diaphragm. 9.

When the projectile has reached the. prede-
termined point.in its flight and the nose pressure
has been reduced correspondingly, the air pres-
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sure from chamber 24 acting on the lower side
of diaphragm 19 will then snap it over ‘into

the position shown in Fig. 5. Detent. 17, con--

nected to diaphragm 19, is thereby drawn out
of engagement with hammer 16 which is- free
to be moved by centrifugal force to one end-or
the other of cavity 8 where it sets off one of the

firing caps 9, igniting powder train 13, which. .

detonates the powder in the projectile. -
While the preferred embodiment of the inven-

tion has been described ‘it is evident that vari-
ous modifications are possible without depart-:
ing from the scope of the invention as expressed‘

in the claims.

We claim:

1. In a fuse for projectiles, the combination
of a core and a firing cap therein, a firing ham-

mer movable in the core and adapted to strike.

10

outer 51des of the two d1aphragms, 8 passage: .

connecting the first mentioned air-chamber- to. s

an opening 1in the riose of the fuse; an externally -
acce551b1e port: communicating. w1th the second

air chamber, and valve means controllmg said IS P
port. -

3. In a fuse for pro,]ectlles, the combmatlonaa

_of-a core and a firing cap therein, a firing ham- -~ = . %
mer movable in the core and adapted to strike oo -t
the firing cap, a snap diaphragm. secured at. its’ =
periphery to the core and normally. dished to-

ward thé firing hammer, a detent attached to

the diaphragm and normally adapted:to hold:

the hammer in a ‘fixed position, a second snap

5 diaphragm secured at its periphery to the core - ;
adjacent to the second. side of the first. dia-' -

- phragm, sald second diaphragm. being. normally”

-: dished in the same  direction: as the first dia-

the firing cap, 2 movable member having two

opposed sides and normally biased toward the
firing hammer, a detent attached to the side.of
the member toward the: firing hammer ‘and nor-
mally adapted to hold the hammer in a fixed
position, a second movable ‘member -normally
biased toward the first movable member and

20
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having two opposed sides, one of sald sides being

positioned adjacent to the second side .of the

first movable member, an air chamber formed

in part by the adjacent sides of the two movable

members, a second air chamber formed in part
by the outer sides of the two movable members,
a passage connecting the first mentloned air

chamber to an opening in the ndse of the fuse,
an externally accessible port communicating
with the second air chamber, and valve means.

controlling said port.
2. In a fuse for prOJectlles, the combination

30

phragm, an air chamber formed in -part-be-

tween the adjacent sides of the two diaphragms, - 73
a second air chamber formed ih part-by the outer. e

sides of the two diaphragms, a passage connect—
ing the first mentioned air chamber o an open-

ing in the rose of the fuse, a port connecting the: . -
second air chamber to the .passage, and valve_

means for controlling ‘the port. Shs
4. In 4 fuse for projectiles, the combmatmn of: o
a core and a firing cap therein, a firing ‘ham-

mer movable in the core and adapted. to:strike . R

the firing cap, a snap ‘diaphragm: secured at its"
periphery to.the core and normally. dished to-'

. ward the firing hammer; a detent attached to-

the diaphragm and - normally adapted to ~hold

‘the hammer in & fixed position,-a second snap.

‘35 diaphragm secured at 'its perxphery to .the core -

of a core and a firing cap therein, a firing ham-"

mer movable in the core and adapted to strike
the firing cap, a snap diaphragm secured' at its
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periphery to the core and normally dished: to- -

ward the firing hammer, a detent attached to
the diaphragm and normally adapted to hold
the hammer in 2 fixed position, a second shap

diaphragm secured abt its periphery to.the core -

adjacent to the second side of the first-dia~

phragm, said second diaphragm being. normally -

-adjacent to.the second side’ of “the first dxa- :

phragm; said second diaphragm: being normally
dished in’the .same -direction -as the first dia- -

phragm, ‘méans attached to .one of:the” dige """
phragms for keeping said diaphragms separated
a minimum’ d1stance from each’ other,-an-air "

chamber formed ‘in.part between the adJacent
sides of the two diaphragms, a second air cham-

ber: formed in part by the outer sides of the two. g

dlaphra.gms a passage connecting the first'men- -

~ tioned air chamber to:an- opening - in. the nose:

dished in the same direction. as-the first dia- ..
phragm, an air chamber formed in part: be--" -

tween the adjacent sides of the two diaphragms,-

a second air chamber formed in part by the

50

" of the fuse, an externally accessible port-com=-_ "
municating with the second air chamber, andv -

Valve means controlhng said ‘port.
. THOMAS B, DOE. RS
ROBERT L KENNGO’I‘T




