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, 1
This invention relates to point detonating fuses
and especially those provided with a selective de-

lay feature whereby one of two delay actions can

be preset manually before firing. The invention
will ‘accordingly be hereinafter described with

]

reference to such application but it is to be un-

derstood that without material modification
various features are equally appllcable to other
tyvpes of point detonating fuses.

Examples of pre-selective delay fuses in the
prior art have been characterized by complex
mechanism, weak structure, and complicated set-
ting, loading, and manufacturing. -

Further, most of these fuses have not been
fully automatic in arming, requiring the manual

removal of safety pins, cotters, tapes, or the like

before firing. This naturally has slowed down
the rate of fire under combat conditions.
have had safety pins which flew sideways as the
projectile emerged from the muzzle of the gun,
endangering the gun crew and others in the prox-
imity of the gun. Still others have been of inade-

quate strength to withstand the shock of impact

with solid targets, breaking up on 1mpact before
-exploding, thereby producing duds.

Furthermore, these fuses have usually had one

Others

i0
-orthegraphm views of the detona,tor rotor show-

9
g, 1a is a transverse cross-section of the fuse
of Fig. 1 substantially at plane a—u«. |
- Fig. 2 shows the same fuse as in Fig. 1, but
rotated 90° and with the rotor armed in condition
for producing delay action upon impact.
- Fig. 2a shows the alternative position of the
rotor of Pig. 2 when set for instantaneous action.
Fig. 2b shows the same fuse in transverse Cross—
section at plane b—b of Fig, 2.

Figs. 3a, 3b, 3¢, 3d, 3e and 3f are a group of

ing. the details thereof.
Figs. 4q, 4b and 4¢ show three views of the set-

ting plug of the mventmn showing the detaﬂs-
thereof.

Figs. ba, bb and 5S¢ and Pigs. bA, 5B and 50
show in two groups three fragmentary positional

- views illustrating the manual setting arrange-

or more openings from the exterior to the in-

terior of the fuse casing, and through these open-
ings moisture enters to deteriorate the fuse mech-

anism and explosive components during storage

and transportation. Or, if the fuse were dropped
in water or mud at the front, the explosive com-
ponents were likely to be wet and the fuse conse-
quently to become a dud.

Accordingly, it is one of the principal obJects
of the present invention to overcome the objec-

tions and limitations recited above, and to provide

a, fuse which is relatively simple and rugged in
construction, easy to assemble and load, fully
automatic in arming, certain and safe in action,
and entirely waterproof.

Another object is to provide a fuse partlcularly
adapted for low cost manufacture in large guan-
tities.

Other objects will be in part obvlous from the
annexed drawings and in part hereinafter in-
dicated in connection with the fO”OWlng a,na,lysm
of the invention.

In the drawings formmg part of this disclosure,
like characters of reference. denote correspond-
~ing parts throughoui the several views in which:

Pig. 1 shows in Ilongitudinal cross-section %
point detonating fuse according to the invention,

30

ment for manually preselecting the desired action
of the fuse, and three views indicating the cor-
responding relations of the setting plug and rotor
for these settings..

Referring to the drawings in detail and particu-
larly to Fig. 1, the main structural element of the
fuse is. the ' body (8 of truncated conical form with
external screw threads for assembly to the projec-
tile (not shown), and having a threaded recess at-
the front for receiving the nose piece 1| and an-
other at the:base for receiving the booster cup 12
containing booster charge: 13, of tetryl or the like.

The body 19 has a eross-bore in which is housed

~rotor 38, to be described in detail later, and at

35
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right angles thereto two. radial cross-holes closed
by cups {4 and housing cenirifugally actuated
ball detents. % therein pressed towards rotor {3
by springs (¢ as. shown. The body 18 also mounts
at its forward end a. drawn cap {7 surmounted by

g disc 18 welded thereon, these parts being vart of

the firing mechanism.
- The nose piece {1 houses the novel 1mpact1

| mecha_msm consisting of a dome 20 pressed partly

50
fuse as Fig. 1 but after firing and with the sec-

into an annular recess 2f in nose piece Il to pro-
vide a moisture tight closure of the point of the
fuse. An impact element or striker 22 is. slidably

- mounted in an axial bore of the nose-piece |1, and

two or more balls 23 are mounted in inclined holes
24 sloping downwards towards the axis of the fuse.
A split band 2% serves to retain the balls 23 in
position under the head of striker 22.

Referring now to Fig. 2 which shows the same

tion faken at right angles to Fig. 4 and with the

 rotor 30 in armed pﬁSlthIl Also further details

the mechanism being shown in unarmed p051t10n ;

that is normal, safe pos1tmn

55

of the firing mechanism atre disclosed. 'The firing
pin cap IV is provided mth a1 eccentrm firing-
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point 26 alighed with primer 27 which in turn is
alizned with delay detonator 31, and opposite
thereto cap 17 is recessed to suspend a firing pin
19 aligned with instantaneous detonator 32 (when
these detonators are in armed position).

Referring now to Fig. 2 and the group Fig. 3
disclosing details of the centrifugal rotor 38,
which is one of the vital elements of the inven-
tion, the rotor 30 is of general cylindrical form
with two diametrical holes equally spaced from
the axis of the fuse, these holes being adapted to
receive delay detonator 31 and instantaneous det-
onator 32 respectively, each enclosed in a water-
proof capsule as shown. These detonators are of
composite type, being composed of a bottom
charge b of relatively insensitive booster explo-
sive, such as tetryl, and a top layer d of sensitive
detonating explosive such as fulminate or azide.
(See Fig. 2a.) It should be noted that these deto-
nators are assembled in the rotor in opposite
directions, so that the bottom of one detonator
lies opposite the top of the other. Thus, as shown
in Fig. 2 when the rotor is in position for pro-
ducing delay action, the sensitive end of detons.-
tor 3! is opposite firing pin 19. When the rotor
is in position for producing instantaneous action,
the positions of the detonators are reversed, as
shown in Fig. 2a. Stabbing or heating the sensi-
tive end of either detonator will produce detona-
tion thereof, but similar treatment of the insensi-
tive end will be ineffective to produce detonation.

The fuse of the invention is shown as providing
a slight delay due to the primer 21, since only
a slight delay is usually required of this type of
fuse. But it will be apparent to those skilled in
the art that more delay can be obtained by hav-
ing a top layer of delay composition in detonator
31, or by a delay pellet inserted between primer 217
and detonator 31, or both.

Referring to Figs. 2 and 3, the cylindrical cen-
trifugally actuated rotor 30 has at each end two
symmetrical projections 34, in the form of arcu-
ate segments, which are positioned perpendicular
to the axis of the detonators. When the fuse is
rotated about its axis, as in flight after firing from
a rifled gun, these segments provide a torque
couple tending to rotate the detonators from any
obligue position to a position parallel with respect
to the axis of rotation. The rotor is also pro-
vided at its mid plane with four spherical recesses
32 symmetrically arranged at angles of 30° to the
ax1s of the detonators, as shown in Fig. 3e. These
recesses are adapted to receive the centrifusal ball
detents {5 when the rotor is in unarmed position
to retain the rotor against movement from such
position. (See Fig. 1.) When the rotor is as-
sembled in the fuse body, a pivot ball 36, Fig. 2b,
is placed at each end of the rotor in the recess
formed by segments 34 to assure free turning of
the rotor. This mounting of the rotor, being vir-
tually frictionless, enables the rotor to turn re-
liably at a low rate of spin, such as that of trench-
mortar and other low velocity projectiles.

Referring now to Figs. 2, 4 and 5, the fuse of
the invention is provided with a novel selective
setting arrangement enabling the fuse to be pre-
set for safety, instantaneous action, or delay ac-
tion. The setting plug 40, Fig. 5a, is rotatably
mounted in a counterbore in body 10 by means of
a snap ring £95 carried in groove 41 in the perim-
eter of the plug, and a corresponding internal
half-groove cut in body 108. A gasket 44 is mount-
ed under compression between the shoulder of
plug 43 and the rim of the counterbore (see Fig,
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2) to provide a moisture-proof seal at that point,
thus preventing entrance of moisture into the in-
terior of the fuse. The plug 40 is provided with
a palr of concentric arcuate seements 42 and a
transverse slot 43 cut perpendicular to the axis of
the segments. (See Fig. 4¢.) The plug segments
42 mesh with the rotor segments 34, permitting
an angular movement of the rotor of 60°. The
slot 43 is designed to receive the bit of a screw
driver, or a small coin, such as a quarter, dime,
nickel, or penny, which Iatter can be used in an
emergency to set the fuse. A stop pin 38 is fixed
in the body 10 to engage segments 42 on assembly,
thereby properly limiting the rotation of plug 40.

Referring now to group Figs. 5 which illustrates
the various settings, the lower figures represent
the external view of the plug 40, while the upper
figures represent the corresponding relations of
the segments of the plug and those of the rotor.

Noting first Figs. 5A and 5a, when the slot 43
Is inclined 60° to the left as indicated, so that
the top of the slot aligns with mark “D” on body
19, plug segment 42 stops against pin 39 and the
rotor segments 34 are positioned to permit a coun-
ter-clockwise rotation of 60° as shown. The rotor
30 is retained in that position by the ball detents
{9 as shown in Fig. 1, in which the detonators are
masked at both ends. After firing, the rotor turns
centrifugally to align detonator 31 with primer 27
to produce delay action, as shown in Fig. 2.

Referring now to PFigs. 5B and 5b, when the
slot 43 is set vertically to align with mark “S”
on body 19, plug segment 42 is rotated to the posi-
tion which the rotor segments would have to oc-
cupy 1In order to arm the rotor, hence the fuse is
incapable of detonating under all conditions. This
safely position “S” is the one to which the fuse
would be set during storage and transportation.

Referring next to Figs. 5C and 5¢, when the
slot £3 is turned to the right to align with mark
“I” on body i8, the plug segment 42 moves rotor
segment 34 clockwise to a position where rotor
30 can be turned clockwise by centrifugal force
to a positicn where the sensitive end d of detona-
tor &2 is brought into alignment with firing pin
13. (See Fig. 2a.) In this “I” position, rotor
38 is retained in unarmed position by ball detents
{5 engaging the alternative pair of recesses 35.

Analysls will show that the rotor will always
be brought to the proper position regardiess of
the order of setting, so the fuse can be set for
any desired condition at will.

Referring again to Fig. 1, the operation of
the fuse is as follows: Normally, the fuse is set
at safety as above described. Just before firing,
the plug 4 is turned to setting “D” or setting “1”
as desired. The fuse is still perfectly safe be-
cause the rotor 30 is in any event held in safe
rosition by detents {5 until after firing.

On firing in a gun, all parts tend to “set-
back” because of their inertia during acceleration
of the projectile. The striker 22 is supported in
forward position against set-back by the balls
23, but the split band 25 slips over the narrow
shoulder on which it is normally supported to the
bottom of annular space 2! as shown in Fig. 2.
The firing pin {9 and firing point 28 are supported
cy the cap {7, while rotor 80 remains frozen in
position by set-back. |

After the projectile leaves the muzzle of the
gun, set-back ceases and centrifugal force be-
comes the dominant force. Responsive thereto,
balls 23 move outwardly to free striker 22, and
balls {8 move outwardly against the diminished
force of springs 16 to free rotor 30, which there-
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upon by reason of the torque~couples exerted hy

segments 84, as previously described, one or the
other of the detonators is turned to armed posi-

tion, according to the setting of plug 48. Assum-
ing, that the fuse were set to the delay or “I”
- setting, the parts of the fuse In fight would JoFs
as shown in Fig. 2. |

It is to be noted that since the rotor does
not turn to armed position until after the pro-
jectile has left the muzzie of the gun, the fuse
is “detonator-safe”, ‘“bore-safe”, and “muzzle-
safe’”, thus meeting the most advanced safety
requirements.

A further novel safety feature is prow.ded'by
the arming mechanism for striker 22. In the
employment of trench imortars, which may be
~and often are used in a phase of warfare con-
ducted in very wet weather, as in the tropics, in
practice g danger arises from partially wet pro-
pellant charges discharging projectiles to a dis-
“tance of only a few hundred feet from the gun
position.
they will if fused with sensitive impact fuses
heretofore employed, injury to friendly forces may
result. Also, trench mortar projectiles are some-

times fired in action through brush or camouflage -

cover, in which case premature bursts of the pro-

Should such projectiles explode, as
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jectile near the gun may occur, endangering

friendly forces. The arming mechanism guards
against such dangers in the following manner:
Normally, the striker 22 is held from delivering
a firing blow in the event the point of the fuse
strikes an obstacle by the dome 28 and by the
halls 28. In order for the balls 23 to escape from
under the shoulder of striker 22, the split band
25 must slide over its supporting shoulder, and
this action depends on set-back force.
signing band 25 for actuation by a certain degree
of set-back, which set-back corresponds with the
desired minimum operating range, the band 25
serves to discriminate automatically betwesn

shots where fuse action is desired, and shots where

fuse action is not desired.

- With respect to suppressing fuse actmn when
firing through brush and other light okstructions,
after the fuse is fired and balls 23 move out of
the way, the dome 28 and cap {7 afford a resili-
ent guard and support for the striker 22 unless

a relatively solid obstruction is encountered. The
strength of dome 28 and that of cap 7 is chosen

with this requirement in view, so that the minor

blows to the striker resulting from firing through
brush, etc. are rendered ineffective to actuate the

fuse.

- By de-

Thus . the novel ﬁmng :mecha,msm of the in-.

well known manner.

2,488,555
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itiating a detonating wave which is transmitted

vig. passage &6 (filled with pressed tetryl) fo
hooster i3 which amplifiess the detonating wave
and relays it to the shell-ﬁller (not shown) to
detonate same and fra,gment the projectile in -
The chain of events de-
scrived proceeds with such speea that the pro-

jectiie travels only a few inches before the pro-
jectile is fragmented.

Alternatively, should the fuse have been pre-
set for delay action, the insensitive end b of
detonator 32 would be aligned with firing pin
{9, and the blow thereof would be ineffective.
Meanwhile, firing point 26 would have struck
and fired primer Z7 in well known manner, and
after a short delay, the sensitive end d of deto-
nator 3f would be ignited by the flash of the
primer, exploding detonator 3{ thereby initiat-
ing a detonating wave which is transmitted via
passage 37 to booster IZ, with consequent frag-
mentation of the projectile as before described.

The speed of the alternative chain of events
is such as to permit the projectile to travel a
few feet before the projectile is fragmented,
thereby producing a burst within protected tar-
gets such as buildings, pill-boxes, ete. |

Tt is to be noted that the rugged constructlon
of the fuse, and the protection afforded by dome

- 20 against enirance on impact of mud or water

30
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- vention is particularly adapted to regulate the

conditicns under which the fuse will explode, so
that fuse action is properly suppressed in event of
“short—shots” and premature action prevented
when fi
st mt ons. Those skilled in the fuse art will
vrecognize that these features make the fuse of

- the invention particularly suitabie for coping Wlth
- the varied and unusual condltlons of modern wal -

fare. |

Having heen armed in ﬂight in the manner and
under the conditions described above, on impact
~ with a substantial obstacle dome 28 is dished in
- and striker 22 driver inwardly, the blow from
stroker 22 being transmitted by disc {8 to fir-
ing pin {8 and firing point 28, the former stab-
bing into instantaneous detonator 32, while the
latter fires primer 27,
of detonator 32 is aligned with the firing pin 18,
detonator 32 is instantly exploded thereby in-

ring through brush and other minor cb-

Tf the sensitive end 4

Gﬂ

into the interior of the fuse render the fuse
particularly suitable for reliable delay action
operation.

Without further analysis, it will be evident
that the present invention provides a relatively

5 simple, strong, and practical fuse overcoming

the chiections and meeting the requirements re-
cited in the preample of the specification.
Although only a single embodiment of the
invention has been illustrated and described, it
is to be expressly understood that the invention

is not limited thereto, but that various changes

and adaptations may be made thercin. For ex-
ample, the novel impact firing mechanism

described may be employed with fuses having

entirely different detonating arrangements than
those shown, while the novel rotor and selective
delay mechanism can be employed with fuses
having an entirely different firing mechanism.
Changes in the design and arrangement of parts

‘may also ke made without departure from the

spirit and scope of the invention, as will now be
understood by those skilled in the art. For a
definition of the limits of the invention, refer-

- ence will be had prlmarlly to the appended
5113 | |

claims.

‘What I 01&11’!1 is: |

1. In a selective delay point detonating fuse
for projectiles for rified guns, a main body in
the general form of a truncated cone having a
nose piece assembled into the front end thereof

“and a booster container assembled in the base

GH

70. nose piece including an axially slidable impact

end thereof, a selective delay mechanism in said
pody including a centrifugally actuated  cylin-
drical rotor carrying a pair of detonators mount-

ed in diametrical holes therein, a rotatably

mounted plug for engaging and setting said rotor
in a position to obtain one of a plurality of pre-
determined actions on impact of the projectile
with a target, and impact firing means in said

element and a cap assembiled in sald nose piece
ovar said impact element.

2. In a selective delay point detonatmg fuse

for projectiles for rifled guns, a main body in

7i-the general form of a truncated cone having a
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booster container assembled in the base end
thereof and a nose-piece assembled in the front
end thereof, a selective delay mechanism assem-
bled in said body inecluding a centrifugally actu-
ated cylindrical rotor carrying twin detonators
and mounted for rotation in said body, a plug
member assembled in said body for selectively
setting said rotor in one of a plurality of angular
positicns, centrifugally actuated safety means
for normally retaining said rotor in safe posi-
tion, means for firing said detonators assembled
In said body including a firing pin, an impact
element slidably mounted for axial movement
in said nose piece for actuating said firing means,
and a closure assembled in said nose piece and
covering the head of said impact element.

3. In a selective delay point detonating fuse
for projectiles for rifled guns, a main hody in
the general form of a truncated cone having a
booster container assembled in the base end
thereof and a nose piece assembled in the front
end thereof, a selective dslay mechanism assem-
bled in said body including a centrifugally actu-
ated cylindrical rotor rotatably mounted in said
body and carrying a plurality of detonators, ro-
tatable means assembled in said body for setting
said rotor in one of a plurality of angular posi-
tions, safety means for normally retaining said
detonators in safe position, and means for ex-
ploding said detonators including a firing device
individual to each detonator, and an impact ele-
ment mounted for axial movement in said nose
piece for actuating said firing devices upon im-
pa.ct of the fuse with a target.

4. In a point detonating fuse of the class de-
scribed, means for preselecting the type of fuse
action desired to result from impact of the fuse
with a target comprising a centrifugally actuated
cylindrical rotor carrying a plurality of detona-
tors mounted diametrically therein, individual
means for firing each of said detonators after
differing time intervals, and rotatable means set-
table to alternative angular positions for condi-
tioning said rotor for rotation upon firing in a
gun to a predetermined angular position. thereby
to present one of sa2id detonators for firing by its
associated individual means upon impact of the
fuse with a target.

9. In a roint detonating fuse of the eclass de-
scribed, settable exploding means for preselecting
one of a plurality of predetermined time intervals
from impact of the fuse with a tarsget to explosive
action of said fuse comprising 2 centrifugally

actuated cylindrical rotor carrying a plurality of g

detonators mounted diametrically therein, indi-
vidual means adapted to explode each detong-
tor after predetermined differing time intervals,

rotary manually settable means for preselecting

which one of said detonators is to be exploded by 60

ifs associated individual exploding means, and
Impact actuated means for energizing said in-

dividual means thereby to explode the preselected
detonator.

6. In a point detonating fuse of the class de- 65 1,316,607

scribed, settable preselection means for causing
explosive action after one of alternate time inter-
vails from impact of the fuse with a target com-
prising, a centrifugally actuated eylindrical rotor
carrying a pair of detonators mounted diamet-
rically in parallel therein, means for delaying the
explosive action of one of sajd detonators, indi-
vidual means for firing each detonator, and man-

ually settable means operatively associated with 5
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8.
sald rotor for preselecting one of said detonators
for firing on impact of the fuse with a target.

7. In a point detonating fuse of the class de-
scribed, settable combination means for causing
explosive action after a preselected time interval
from impact of the fuse with a target comprising
a centrifugally actuated eylindrical rotor carry-
ing a pair of detonators mounted diametrically
therein, centrifugally releasable safety means for
normally maintaining said rotor in unarmed posi-
tion, individual means for firing each detonator,
and settable means operatively assocciated with
said rofor for selecting one of said detonsators
for firing on impact of the fuse with 5 target,
sald individual means for firing each detonator
including percussive means for firing one deto-
nator, and igniting means for firing another
detonator.

d. In a point detonating fuse of the class de- -
scribed, settable means for causing explosive ac-
tion after a preselected time interval from impact
of the fuse with a target comprising a centrif-
ugally actuated cylindrical rotor carrving twin
detonators mounted diametrically therein, each
detonator having a sensitive end and an insensi-
tive end positioned oppositely in said rotor, cen-
trifugally releasable safety means for normally
malntaining said rotor in unarmed position, in-
dividual means for firing each detonator, and
settable means operatively associated with said
rotor for selecting one of said detonators for firing
on impact of the fuse with a target.

9. In a point detonating fuse of the class de-
scribed, means for preselecting the type of fuse
action desired to result from impact with a target
comprising a rotatable cylinder carrying a plu-
rality of detonators, means for delaying the ex-
ploding action of at least one of said detonators,
manually rotatable means settable to a. plurality
of angular positions for preselecting which one if
any of said plural detonators is to be exploded
upon impact, means adarted to explode each of
said detonators individually when preselected
by said settable means, and Impact actuated
means for energizing in common said means for
exploding said detonators individually.

10. In a point detonating fuse of the class
described, in combination, a cylindrical rotor
carrying twin detonators, percussive means for
firing one detonator, igniting means for firing the
other detonator, and roitary settable selecting
means for predetermining which of said detona-

tors shall be fired upon impact of the fuse with
a target.

HARRY J. NICHOLS.
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