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' 6 Claims.

This invention relates to fuses for projectiles
and more particularly to fuses for detonating a
projectile at a selected point in its flight.

An object of the invention is to provide such

a fuse for a projectile which functions upon the
projectile being retarded to a velocity corre-
sponding to a selected point in its flight.
" Another object of the invention is to provide a
fuse for a projectile in which a predetermined
difference in pressure between the air pressure
on the nose of the fuse and a predetermined 2ir
pressure set in a sealed chamber within the fuse
causes the fuse to function.

Another object of the invention is to provide a
fuse for a projectile in which the firing pin or
‘hammer, which is held in an inoperative condi-
tion until the projectile has reached a predeter-
mined point in its flight, is released when the set
air pressure predominates by a bredetermined
value.

Other objects of the invention will be apparent
from a consideration of the specification and
- drawings in which; -

Fig. 1 is a vertical cross-sectional view of an
embodiment of the invention taken on line 1—I1
of Fig. 8; v

Fig. 2 is a view similar to Fig. 1 but taken at
right angles thereto, on line 2—2 of Fig. 9;

Fig. 3 is a view in elevation of a cross passage )

valve;

Fig, 4 is a horizontal, partial cross—sectional
view taken on line 4—4 of Fig. 1;

Fig. 4a is a horizontal, partial cross-sectional
view taken on line da-—fia of Fig. 2;

Fig. 5 is a view in elevation of a stop;

Fig. 6 is a horizontal partial cross-sectional
view taken on line 6—6 of Fig. 1; ’

Fig. 7 is a horizontal partial cross-sectional
view taken on line 1—T of Fig. 1;

Fig. 8 is a horizontal cross-sectional view
taken.on line 8—8 of Fig. 1; and

Fig. 9 is a horizontal cross-sectional view
taken on line 9—9 of Fig. 1.

Tn many of the fuses in use heretofore a pow-
der train leading from a firing cap to the detonat-
_ing charge in the projectile is ignited at the time
the projectile is fired and burns to the detonating
charge of the projectile in an interval of time de-
pending 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 must be manufactured with
care that the rate of propagation of the flame be
known and constant, but their construction has
been such that they also require that the powder
train be assembled with the fuse at the factory,
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with the attending dangers during assembly,
shipment and storage.

To overcome these disadvantages, the present
invention provides a fuse which may be manu-
factured, shipped and stored without any powder
or detonating caps therein. The loading of the
fuse with powder and the insertion of the firing
caps are such simple operations that they may
be done just before securing the fuse on the pro-
jectile.

The fuse of the present invention is fired by a
firing pin or firing: hammer which is moved by
centrifugal force acting upon the hammer mass,
the hammer being held in a fixed position by a
detent until the desired time of detonation. This
detent is pulled out of engagement with the ham-
mer when the projectile has reached a selected
point in its flight.

It is well known that the air pressure on the
nose of a projectile varies with the velocity of the
projectile and the conditions of the atmosphere
through which it passes and that the velocity of
the projectile varies with the time of flisht and
the angle of elevation until the projectile has
reached its maximum height in the trajectory.
Data for the various sizes of projectile and initial
velocities are well known and are available in
easily interpretable tables and curves.

To release the detent there is provided an
opening in the nose of the fuse which is placed in
communication with one side of a diaphragm
after the projectile has left the gun, the other
side of which.diaphragm is in communication
with an air chamber in the fuse in which has
been sealed air at a selected pressure. The de-
tent is connected to the diaphragm and releases
the hammer when the nose air pressure is re-
duced to an amount such that the diaphragm is
moved under the pressure of the air in the sealed
chamber. The required pressure in the sealed
chamber is determined by the range at which it
is desired that the projectile be detonated and
the difference in pressure on the two sides of the
diaphragm that is necessary to snap it over from
one position to another. With the type of dia-
phragm used in one construction, a difference of
pressure of ten pounds per square inch was found
necessary to snap over the diaphragm from one
position to another. Thus if it is desired to deto-
nate the projectile at a range corresponding to
a nose pressure of seventy-five pounds per square
inch, the sealed air chamber would be charged to
a pressure of eighty-five pounds per square inch.

Tt will therefore be seen that when the pro-
jectile has reached the desired range, the dia-
phragm will be snapped over and the firing
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hammer will be released from its restrained posi-
tion. The hammer will then move outward
againgt the firing cap under the action .of cen-
trifugal force created by the rotation of the
shell about its central axis

It is .realized that other fuses have been dis-
.closed whose funcmomng depends. upon the bal-
ancing of the nose air pressure due to the ve-
locity of the projectile against the reaction of
springs or the centrifugal force due to the masses
of certain parts of the fuse. - These mechanical

parts are subject to disarrangement or sticking .

which causes unreliability in their movement.
It will be apparent at once that the present in-
vention has overcome the disadvantages inherent
in these previously disclosed arrangements.

To insure against the firing of the fuse after.

it has been charged and before the projectile has
been fired, there is provided a safety inerfia
element to lock the firing hammer in a fixed
position.

Referring to the draw1ngs and partlcularly to
Figs. 1 and 2, i represents the conical walls of
the fuse secured to the core 2 in any conven-
tional manner. In base 3, forming the lower
part of core 2; is a cavity 4 in which slides a
double ended firing hammer 5. At each end of
cavity 4 are hollow screw plugs § which bear
against shoulders T in base 3 and which hold
firihg caps 8 'so positioned as to be struck by
‘hammer 5. Passages 9 in screw plugs 6 com-
municate with passages I8 in the base 3 which
lead to a threaded cavity 11 in the base 3 of the
fuse. 'These passages and cavity are filled with
powder 12.

In the upper part of cavity I1 is a screw plug
13 having a cavity 14 in which slides ‘an inertia
member 18 in which is a lug 16 -engaging a re-
‘duced portion IT of hammer 5. . Inertia member
15 is held in its engaging position by a split wire
ring 18 engaging groove 19in the inertia member
13.
the Inertia ‘member 15 from ‘moving under the

Groove 19 is made deep enough to prevent
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diaphragm is:placed in the fuse with its convex
side toward the base 3 and on this side is secured
a detent or head {1’ by suitable means such as
riveting or soldering.” The detent {1’ engages
the reduced portion 1T of the hammer 5 and
thereby holds it until the diaphragm is snapped
to the reverse curvature as will’ be explained
later.

The upper face of dlaphragm 21 and the lower
face of flange 23 form a small chamber 23. The

- outer surfaces of cylinder 22, the inner surfaces
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fuse, butishallow enough that member 15 will be
released from engagement with hammer 5 upon
the firing of ‘the projectile. " Inertia member 15
has two parallel passages 28 therein ‘to equalize
the pressure on ‘the upper and lowér, ‘surfaces
thereof, and ‘to permit ‘unrestricted movement
under the effect of aceeleration due to firihg.

In the lower part of cavity 11 is a hollow screw
‘plug 21 the inner and -upper: surfaces of which,
‘together with -the walls of eavity 11 and the
lower surface of plug 13 form a space for powder
(2. ‘Powder [2is in communication at the bot-
tom of the fuse with the detonating charge of
the projectile (not shown).

The upper part of core 2 consists-of a member
made up of a hollow cylindrical portion 22 and
a flange portlon 23. A threaded plug 24 closes
access to the interior of cylinder 22. Cylinder
22 is secured air-tight to the ‘inner “surfaces of
the walls |,
into base 3. Walls | have an air-tight joint with
the base 3, as at 28,

A diaphragm 21 is secured between shoulders
at the lower outer edges of flange 23 and in the
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as at 25, and flange 23 is screwed:

base .3. -As already pointed out the diaphragm.

is-of the snap fype, that is, it is slightly. dished
and is of such mechanical properties that, by .the
application of a predetermined minimum effec-
tive or differential force to one side or the other
it may be snapped from curvature in one direc-
tion to curvature in the other direction. The

bore 34.

‘passages "53 ‘and: B4,

of walls | and the upper surface of flange 23
form a large chamber 28 which is in communica-
tion with the under surface of diaphragm 21 by
passages #0 arnd 31, cavity 4, and grooves 32 in
base 3. 'The grooves 32 are concentric with the
axis of the -core and intersect a straight radial
groove 32’. (See Fig. 8.) :

The bore of cylinder 22 is of two diameters,
hore 83 in the upper portion and bore 34 in the
lower portion. Bore 33 is. slightly :greater than
Shoulder 35 is formed Where the two
bores meet.

In bore 33.is cross-passage Valve 36, shown in
elevation in Fig. 3. Valve 36 is cylindrical in
shape with a longitudinal bore 31 in communica-
tion with a cross.bore 38, which cooperates with
a port 39 in the walls of cylinder 22, opening.into
chamber 29. The axial rotation of valve 3§ is
adjusted bymeans of a tool (not-shown) fitting
into slot 40..- The valve is held in its longitudinal
posmon by spllt wire ring 41 fitting into a groove
in’" the inner walls of cylinder 22 and a deep
groove 42 in the outer surface of valve 36. In
the lower portion of valve 36 is-an arcuate lug -
43 shown in cross-section in Pigs. 4 and 4q.

Just. below wvalve 36 ang . abutting on the
shoulder 35 is a solid stop member 44, shown
in elevation in Fig. 5, whose outer diameter is
such that it has a driving tight fit with bore 33.
On the upper surface of stop 44 is an arcuate
lug 45 which, cooperating with Ilug 43, limits
the .axial rotation of valve:36. In the lower

face .of -stop -44 is a groove 46-which cooperates

with passage 47 in the walls of eylinder 22 to

‘connect chamber 29 -with -bore 34.

In bore:34:s a spool-like valve consxstmg of an
upper -cylindrical portion 48, a lower :cylindrical
portion 49 both of which are of a diameter suffi-
ciently less-than ‘that of bore 24 to permit axial
movement of the-valve, as will ve explained later.
Between these cylindrical -portions is a- reduced
portion $0. In-the dower-portion 49 -is s trans-
verse cavity:containing two-balls 8. 7Onthelower
end-of the valve is:an extension-which limits the
downward movement of -the vilve and -at the
same-time permits easy -access of air to the hot-
tom of the valve.' 'Tlie baills-51 are:adapted to

“hold -the “walve in: its ‘upper ‘positien ‘by " their

cooperating with groove 527in the -walls of ‘bore

34 'when the valve is nioved to its upper position

and the balls are moved :olitward. under :the ac-

tion of centrifugsl Lome tiue to ro:,atlon -of ‘the
"DI‘OJeCtlle ‘when ‘it s -

ed:
der 22 :are tWo pairs of
Pagsages 58 are -in-com-
mun1cat10n w1th openmg §%.in the -nose -of the
fuse, at thelr upper-ends, 'with ports 8 in-their

In the 'walls of ¢

‘central portlon which ports lead to bore 34, and

70,
_lead ‘to the’ lower end 'of bore 4.

[ are in communication’ with bore ‘34 at/their upper

with _ports 87 -at their ‘lower -ends -which ports
Passages ‘54

. ends through ports 58 and ‘are’in communication

7%

-at their lower ends with chamber. 28: “Inthe walls

of cylinder 22 are radial passages 55 which are
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$0 positioned along cylinder 22 as to be opposite
. the lower portion of reduced portion 88 when the
valve is in its lower position, as shown in Figs. 1
and 2.

It will thus be seen that when the spool-like
valve is in the position shown in Fig. 2, chamber
29 is in communication with chamber 28 by pas-
sages 59, ports 58 and passages 54. When the
spool-like valve is in its upper position, passages
53 are in communication with chamber 28 by
ports 56, the reduced portion 50 of the valve,
ports 58, and passages 54.

Operation

With the fuse assembiled as shown in Fig. 2,
with-the cross bore 38 in communication with
port 38 it is'set to detonate the projectile ai a
selected point in its trajectory by connecting
the opening 55 in the nose of the fuse to a suit-
able source of air under pressure and charging
chamber 29 through valve 36, cross bore 38 and
port 89, to a pressure, say ten pounds greater
than the nose pressure on the fuse due to the
velocity at the selected point in the trajectory.
Air enters from chamber 28 to the top of the
spool-like valve through passage 41 forcing it
down so that chamber 29 is in communication
with chamber 28 through passages. 59, the re-
duced portion 59 of the valve, ports 58 and pas-
sages 54. Air also enters through passages 30
and 8i to cavity 4 where it is in communication
with the lower side of diaphragm 27 through the
grooves 32 and 32’. The valve 368 is then turned
from the position shown in Fig. 2 to that shown
in Fig. 1 thus sealing chamber 29. The fuse is
then. disconnected from the air charging source.

When the projectile is fired the initial nose
pressure acting through passages 53 and ports
57 forces the spool-like valve upward thus placing
the nose pressure on the upper surface of dia-
phragm 271 through ports 56, reduced portion 50
of the valve, ports 58, and passages 54. At the
same time lug 6 is withdrawn, due to the inertia
of the member 15, from engagement with the
reduced portion {7 of hammer 3.

When the projectile has reached the selected
point in its trajectory and the fuse nose air pres-
sure due to the velocity of the projectile has been
reduced to ten pounds less than the pressure in
chamber. 29, the pressure in chamber 29 acting
through passages 30 and 81, cavity 4, and grooves
32 and 32’, snaps over the diaphragm 27, to a
curvature the reverse of that shown, this action
pulls detent {1’ with it and out of engagement
with the hammer 5. Hammer 5 is then free to be
moved outwardly under centrifugal force into con-
tact with one or the other of firing caps 8. Upon
the firing of caps 8, powder 12 is ignited which
sets off the detonating charge in the projectile.

It will be understood that various changes may
be made by those skilled in the art in the details
of the embodiment of the invention disclosed in
the drawings and described above within the
principle and scope of the invention as expressed
in the appended claims.

We claim:

1. Tn a fuse for projectiles, the combination of
a core and a firing cap therein, a firing hammer
slidable in the core and adapted to strike the
firing cap, a diaphragm in the core, a detent con-
nected to the diaphragm for holding the hammer
in a fixed position, a chamber adapted to be
charged to a predetermined air-pressure and in
communication with one side of the diaphragm,
an opening in the nose of the fuse, a bore in the
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3
core extending axially fromi the openinhg and in
communication with the chamber through a port,
valve means in the bore for confrolling the port,
a second axial bore in the core, a passage in the
core in communication at its upper end with the
opening and at an intermediate point with the
second bore through a port, a second passage in
the core in communication with the second bore
through a port and with the other side of the
diaphragm, a third passdge providing communi-
cation between the second bore and the chamber,
and a second valve meéans in the second bore for
controlling the two said ports associated there-
with and the said third passage, whereby in one
position the second valve means places the sec-
ond passage in ecommunication with the cham-
ber through the said third passage and in an-
other position 'places the first two of said passages
in communication with each other.

2. In a fuse for projectiles, the combination
of a core and a firing cap therein, a firihg ham-
mer slidable in the core and adapted to strike
the firing cap, a diaphragm in the core, a detent
connected to the diaphragm for holding the ham-
mer in a fixed position, a chamber adapted to be
charged to a predetermined air-pressure and in
communication with one side of the diaphragm,
an opening in the nose of the fuse, a bore in
thé core extending axially from the opening and
in communication with the chamber through a
port, valve means in the bore for controlling the
port, a second bore in the core, a passage pro-
viding communication between the chamber and
the said second bore, a second passage in the
core in communication at its upper end with the
opening and at its lower end and at an inter-
mediate point with the second bore through ports,
a third passage in the core in communication
with the second bore at an intermediate point
through a port and with the other side of the
disphragm, a fourth passage providing communi-
cation between the chamber and the upper end
of the second bore, and a second valve means
in the second bore operable in a downward direc-
tion by the air-pressure communicated from the
chamber through the fourth passage and oper-
able in an upward direction by the air-pressure
communicated from the second passage through
the port at its lower end, said second valve means
controlling the intermediate ports whereby in its
lower position the third passage is in communi-
cation with the chamber through the first men-
tioned passage and in its upper position the sec-
ond and third passages are in communication
with each other.

3. In a fuse for projectiles, the combination
of a core and a firing cap therein, a firing hammer
slidable in the core and adapted to strike the fir-
ing cap, a diaphragm in the core, a detent con-
nected to the diaphragm for holding the hammer
in a fixed position, a chamber adapted to be
charged to a predetermined air-pressure and in
communication with one side of the diaphragm,
an opening in the nose of the fuse, a bore in the
core extending axially from the opening and in
communication with the chamber through a port,
valve means in the bore for controlling the port,
a second bore in the core, a passage in the core
in communication at its upper end with the open-
ing and at an intermediate point with the second
bore, through a port, a second passage in the
core in communication with the second bore
through & port and with the other side of the
diaphragm, a third passage providing communi-
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cation between the second bore and the cham-
ber, a second valve means in .the ‘second bore
controlling the .two said ports associated there-
with and the said third passage whereby in one
position the second valve means places the sec-
ond passage in communication: with the chamber
through the said third passage and in a second
position places the first two of said passages in
communication with each other, and means for
holding the second valve means in . its second
position when moved to that position. .

4. In a fuse for .projectiles, the combination
of a core and a firing cap therein, a firing ham-
mer slidable in.the core and adapted to strike the
firing ‘cap, a -diaphragm in the core, a detent
connected to the diaphragm for holding the
hammer in a fixed position, a second detent

slidable in the core, yieldable means for holding

the second detent normally in engagement with
the hammer, inertia operated means adapted to
overcome the yieldable means upon the firing of
the projectile and to meve the second detent out
of engagement with the hammer, a chamber
adapted to be charged to a predetermined air-
pressure and in communication with one side
of the diaphragm, an opening. in the nose of the
fuse, a bore in the core extending axially from
the opening and in communication with the
chamber through a port, valve means in the
bore for controlling the port, a second bore in
the core, a passage in the core in communica-
tion at its upper end with the opening and at an
intermediate point with the second bore in the
core, through a port, a second passage in com-
munication with the second bhore through a port

and .with the other side of the diaphragm, a

third passage providing communication between
the second bore and the chamber, and a second
valve means in the second bore controlling. the
two said ports associated therewith and the
said third passage whereby in one position the
second valve means places the second passage
in communication with the chamber through the
said third passage and in a second position places
the first two of said passages in communication
with each other. - ‘

5. In a fuse for projectiles, the combination of
a.core and a firing cap therein, a firing hammer
slidable in the core and adapted to strike the
firing -cap, a diaphragm in the core, a defent con-
nected to the diaphragm for holding the ham-
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mer in a fixed position, an, air chamber adapted
to be charged to a predetermined pressure and in
communication with. one side of the diaphragm,
an opening in the nose of the fuse, a bore.in
the core extending axially from the opening and
in communication with the chamber through a
port, .valve means in the bore for controlling
the port, a stop. in the bore adapted to limit
the motion and indicate the position of the valve
means, -a second bore in the. core, a passage in
the core in communication at its upper end with
the opening and at an intermediate point with
the second bore through a port, a second pas-
sage in the core in communication with the sec-
ond bore through a port and with the other side
of the.diaphragm, a third passage providing com-
munication between the second bore and the

- chamber, and a second valve means in the second

bore controiling the two said ports associated
therewith and the said.-third . passage whereby
in one position the second valve means places the
second passage  in communication with the
chamber through the said third passage and in
another position places the first two of said pas-
sages in communication with each other.

6. In a fuse for projectiles, a firing cap hav-
ing a hammer associated therewith, a detent for
nermally. holding said hammer, a movable mem-
ber for positioning said detent, said member hav-
ing two opposing faces one of which forms a part -
of the walls of a first chamber adapted to be
charged to a selected pressure, a second chamber
formed in part by the second face of said mem-
ber, valve means normally positioned to inter-
connect the said chambers, an opening in the
nose of the fuse for obtaining a pressure due .to
the velocity of the projectile, means actuated
by the pressure due to the initial velocity of the
projectile for shifting said :valve: means-to seal
the first chamber at the selected pressure and
to connect said opening to said second chamber
for applying the velocity pressure thereto, said
movable member being operable to release said
detent from said hammer in response to a pre-
determined pressure differential resulting from a
reduction in the pressure in the second chamber
due to the decrease in the velocity of the pro-
jectile. :

THOMAS B. DOE.
ROBERT L. KENNGOTT.



