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3 Claims.
1 o

This invention relates to improved delay action
type fuze to be used for detonating explosive

(CL. 102—84)

2

- Figure 1 is a top plan view, partly in section,

- of a fime delay fuse constructed in accordance

charges and which is suitable for use in detonat- -

ing submerged charges at a, predetermmed future
time, |

‘More particularly, it is an aim of the invention
to provide a novel construction of fuze, which

is entirely of a mechanical construction and

which 1ncludes a time measuring mechanism,

such as a watch or clock movement, capable of

- being readily set and wound from the exterior

of the fuze housmg, which is provided with
means to provide precismn setting of the time

mechamsm and which is further constructed

so that the mechanism is protected from the
effects of strong magnetic fields. |
Delay action fuzes now used employ a chemical

action for detonating the fuze at a predetermined

future time, which chemical is extremely sensi-
tive to variations of temperature, so that the

exact time of detonation of the fuze cannot be

exactly predetermined. It is therefore a primary
object of the present invention to overcome this
disadvantage by providing a mechanical fuze
capable of being accurately set, and equipped
~with time measuring means which will function
accurately to detonate the fuze at the desired
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~ future time, and which is not subject to variation

due to changes of temperature.,
- Still another object of the invention is to pro-
vide a fuze, of the above described character,
capable of being equipped with an inexpensive

watch movement which is rugged and durable,

30

with the invention; ) |
Figure 2 is a view similar to Fig. 1 but showing
the fuse parts in released positions:
Figure 3 is a cross sectional view taken sub-
stantially along the plane of the line 3—3 of

‘Big. 1;

‘Figure 4 is a cross sectional view taken sub-
stantlally along the plane of the line 4-—4 of
g, 2; and o

Flgure D is a Cross Sectmnal view taken sub-
stantially along the plane of the line 5—5 of
Big, 1.

Referring more partlcularly to the drawings,
wherein like reference characters designate like
or corresponding parts throughout the several
views, the fuze includes a fuze housing, desig-
nated generally 1, including a body portion 8,
which is preferably formed of metal, and a trans- -
parent top wall or cover 9, which is preferably
formed of a plastic. Cover 9 is detachably se-
cured to the upper surface of the body 8 and
along the edges thereof by means of a plurality
of screw fastenings 10, and a sealing gasket (1
is interposed between the parts 8 and 9 to provide
a watertight connection. The housing 8 also
includes a detachable bottom portion {2 which
is secured to the opposite side or face of the body

8 by means of additional fastenings (0. The bot-

fom wall 12 includes an inner ply I3 of any suit-

~able sealing material such as a plastic which

which will minimize the possibility of failure to

function, and which will enable the fuze fo be
accura,tely set to function at the desired time.

A further object of the invention is to provide
a fuse having a safety means interposed in the
path of the projected movement of the firing pin,
- which will prevent the functioning of the firing
pin until said means is moved to a fuse arming,
- retracted position, and which will be held by the
firing pin, to prevent retraction of said means,
should the firing pin be prematurely released
from a cocked position.

Another object of the invention is tﬁ provide .

a fuse having a window portion through which

- the setting of the time mechanism is clearly

visible and also through which the pos1t10n of a
movable safety member can be seen.

Other objects and advantages of the invention
will hereinafter become more fully apparent
from the following description of the drawings,
which illustrate a preferred embodlment of the
mventmn and wherein: |
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forms a liquid-tight seal between the parts 8 and-
12. The back cover i2 is formed of iron, which,

due to its close proximity of the balance wheel:

of the time mechanism, not shown, reduces mag-

netic intensities sufficiently so that they do not
affect the accuracy of the time mechanism. --

The body 8 is provided with a bottom cavity 14
which is adapted to contain the time measuring
mechanism (4’, the mechanism therein being not

shown, and which, as previously mentioned, pref-

erably consists of a watch movement of simple in-
expensive construction which will be rugged, dur-
able and efficient in operation. The time meas-

- uring mechanism 14’ includes a setting stem (5

50

which is provided with a knurled outer end 16
which extends outwardly through an opening IT
in the bottom wall {2, {3. The opening 17 is in-
ternally threaded to receive a cap (8 in which
the knurled end 16 is normally contained. The
time measuring mechanism is also provided with
a winding stem, not shown, which similarly ex-
tends through the wall 12, 13 and which is also

66 enclosed within a cap, corresmndmg to cap 18.
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The upper part of the housing body 8 is provided.

with a cavity 19 containing a circular recessed

portion 20 and in which is rotatably mounted a

member 2i. The member 2¢ includes a bottom
portion 22 having an upstanding annular wall

23 which is provided with an upwardly opening

notch 24. A shaft or arbor 25 exiends upwardly
through the time mechanism {4’ and is concen-
tric with the bottom 22. The shaft or arbor 23
is driven by the time measuring mechgnism 147
in g conventional manner, to make one revolution
each hour. A minute hand 26 is keyed te the up-
per end of the arbor 25 so as to rotate in the an-
nular walled member 2{. The annular walled
member 21 is also connected to the time meas-
uring mechanism 14’ in a conventional manner as
“in the case of the ordinary hour hand of a watch

10

firing pin 31 is inadvertently released from its
cocked position prematurely. It will be readily
apparent that if the projection 39 engages the
opening 45 it will prevent the stop 41 from being
retracted to arm fuze 8, to thereby indicate that
the fuze parts have been inadvertently released

“and that the fuze is not capable of being used un-

ti1 the firing pin has been recocked, as will be de-
scribed. |

“The inner side of the barrel 21, as seen in Figs.
1 and 2, is provided with a slot 46 which opens
into the upper chamber or cavity 9. A sear 41
is pivotally mounted at one end thereof by means

- of a pin 48, which extends into the body 8, with-

15

or clock and driven at a speed of one complete

revolution in a period of twelve hours.
Referring to Fig. 2, the body portion 8 along
one side thereof is provided with a bore or barrel
21 having an open internally threaded end 28
which opens outwardly of one side of body 8 and
which is adapted to be closed by means of a con-
ventional percussion cap base or primer holder 28,
which is recessed to contaln a primer or percus-
sion cap 30, the head of which is disposed at
the inner end of the base 29 and within the bar-
rel 27. A firing pin, designated generally 3{, is

slidably mounted in the barrel 27 and is spring. s

urged towards the percussion cap 39 by an ex-
pansion spring 32, one end of which abuts against

in the chamber 19. The sear 41 is provided with
a laterally offset intermediate portion which ex-
tends through the slot 46 and which includes an
inclined shoulder or face 43 which bears flush

-~ against the cam surface 34, when the sear 471 is in

20

the rear end of the firing pin 3!, and the oppo-

site end of which bears against the closed end
of the barrel 21. The firing pin 3{ is provided
with a recessed intermediate portion 32 the rear

end of which is defined by an annular cam sur-

face 34. The firing pin 31 is provided with a re-
stricted, pointed projection 35 at its forward end

which is adapted to strike and detonate the per- ..

cussion cap 30 when the firing pin is moved from
& cocked position, as seen in Fig. 1, toward a pro-
jected position, as seen in Fig. 2, by its spring 32.

Referring to Fig. 3, the housing 7 is provided with
extends .

upwardly extending bore 36 which
through and slightly beyond the barrel 21, adja-
cent its open end 28. Bore 36 has an outwardly
ovening end which is formed by the bottom wall
12, and which is internally threaded to receive
g, stuffing box 37 which is provided with an inner,
restricted threaded bore portion 38 and an outer
threaded bore portion 39. A bushing member 48,
fTorming a part of stuffing box 37, threadedly en-
papges bore portion 39. A safety stop member 4!
is slidably mounted in the bore 36 and is provided
with a stem 42, which extends from the outer end
thereot through the bores 38 and 39 and which
slidably and turnably engages the bushing 40.
The stem 42 is provided with a knurled knob 43
on its outer end by means of which the stop mem-
ber 41 can he projected and retracted within the
hore 36, relatively to the barrel 27. The stem £2
~ is provided with a fixed threaded collar 44 which
is engarged with the threaded bore 38, when the
stop 41 ix In @ retracted position, by reotating the
knurled knob 43. It will be readily apparent that
the stop &1, when int an operative position, as seen
in Fig. 3, functlons to retain the fuze 6 disarmed

by being disposed in the path of movement of the

firing pin 31 and hetween the firing pin and the
primer 30, and thereby prevents detonation of
- ‘the primer 30 until the stop 41 has been retracted.
Stop 41 is provided with a keyway 4{¢ which co-
operates with a key pin 41D so as to align a trans-

an operative position, as seen in Fig. 1. An arm
58 is pivotally mounted by means of a pin 5f, at
one of its ends, to the free end of the sear 41. AS
best seen in Fig. 2, the arm 50 is provided with a
noteh 82 at its free end, which QPENS outwardly
of said end and laterally from the inner edge of
the arm 28, for a purpose which will heremafter
be descrlbed o

A post 93 is anchored in the body 8 and ex-
tends upwardly therefrom into the chamber 48.
A detent lever 94 is rotatably connected at one
end thereof to the post 53 and is provided with
an arcuately shaped shank. The -detent 54, ad-
Jacent its opposiie, iree end normally engages

- in a bifurcated guide 55 Whlch is anchored to

o0
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the bottom of the chamber 19. The free end of

the detent 54, beyvond the guide 535, is provided

with g struck-ocut, downwardly projecting tongue
56, as best seen in Figs. 4 and 5. The pivotally

mounted end of the detent B8 is laterally en-
larged and, as kest seen in Fig. 5, is provided with
a downwardly extending lug 57 on one side of post
93 and a downwardly extending trip arm 58 on
the other side of the post 53. A torsional spring
5% is wound around and anchored to the post 83
and has one end thereof engaging a.ga,mst the

‘outer edge of the detent 54 for urging the de-

tent 84 to rotate in & clockwis.e direction about
the post 3. -
One side edge of the body 8 is provided with an

internally threaded bore 660 which communicates

with a channel 61 which is formed in the body 8 -

and which opens upwardly into the chamber 19.
A stuffing box 62 is in threaded engagement with
bore 69 and a stem 63 turnably engages the
stuffing box 62 and is provided with a knurled
knob 64 at its outer end. Stem 63 is provided

with an integral threaded extension €5, on its
Inner end, which'is disposed in the upwardly open-

ing channel 6!. A split washer 63’ retains the
stem 63 in position relative to the channe] 61, as
more clearly shown in Figure 4.

As best seen in Fig. 4, g stop 66 is promded with
a restricted depending section 61 which is loosely
disposed in the channel 61 and which is provided
with a threaded bore which engages the threaded
portion 6% for reciprocating the extension 67
within the channel %1 when stem 63 and the
threaded extension 63 are rotated. Stop mem-
ber 66 is disposed in the chamber 19 and is posi-
tioned for movement toward and away from the
arm 58 from an operative position, as .seen in Fig.

1, to an Inoperative position, as seen in Fig. 2.

As best seen in Figs. 1 .and 2, stop 66 is provided
with an arm 68 which is fixed thereto and which

verse 'ope'riin‘g 45 to receive projection 39 if _ﬁthe 75 projects toward the center of the fuse 6 and which



Is disposed substantially parallel to the stem 63

and above the arm 50, |

A plate 69 is secured by means of fastening 10
to the bed of the chamber {9 and is provided with
an opening T{ which surrounds the annular wall
23. The upper surface cf the plate §9, around the

opening Tl thereof, is suitably inscribed with cir-

cumferentially spaced markings and numerals
from “1” to “11” arranged therearound in numer-
ical order in a counterclockwise direction so that

2,485,049
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the markings and numerals are spaced equal dis-
~ tances apart except for the space between numer-

als “1” and “11,” the distance between which nu-

through of the tongue 56 for releasing the detent
94 to detonate the fuse 6, as will pres_en_tly be de-
scribed. After the time measuring mechanism -
iIs set and the stop 66 is retracted to its position

of Fig. 2, if there has been no movement of the

sear 471, and assuming that the charge, not shown,

' to be detonated by the fuse is attached to the

nipple and threaded outer portion of the primer
base 29, the knurled knob 43 is pulled downwardly
or outwardly to retract the stop 41 out of obstruct-
ing relationship to the barrel 27; and to insure that
the stop 41 will remain in its retracted position,

knurled knob 43 is rotated to cause the collar 44

merals is twice the distance between any of the

other two numerals. Between the numerals “1”

and “11,” the plate 69 has inscribed thereon an in-

wardly directed arrowhead and the indicig “fire.”

15

to threadedly engage the threaded portion 38.

‘With the parts thus disposed, the fuse 6 is ready

_ to be detonated when the hour member 21 has

The minute hand 26 is preferably coated with a

radium substance and the disc or bottom portion
22 is provided with a dot 72 of the same material.

20

In order to set the fuse 6, preparatory to firing,
firing pin 21 is retracted to its position of Fig. 1
and is engaged and held in a cocked position by -

the shoulder 49 of the sear 41. The notch 52 of
arm 50 pivoted on the sear 47 engages post 83
for holding the sear 471 of the firing pin in an
engaging position. When detent 54 is disposed,

as seen in Fig. 1, with its free end in the guide -

558, the lug 57 engages behind the bill,
by the notch 52, and positively retains said notch
- in engagement with post 53. The stop member
41 being advanced into obstructing relationship
to the barrel 21, as seen in PFig. 3, forms one part
of the safety means to prevent ful] release of the
firing pin 31,
means is afforded by moving the stop member
66 forwardly and into engagement with the oufer

edge of the arm 50 to provide an additional means

for preventing the notch 52 from being disen-
gaged from the post 83. With the stop member
66 thus disposed, as seen in Fig. 1, the arm or
extension 68 is bearing against the outer edge of

and a second part of this safety 3¢

formed
56

41

the enlarged end of the detent 54 and against .

an edge of sear trip 58 to retain the detent 52
in a fully retracted position, as seen in Pig. 1.
When the fuse parts, previously described, are
thus disposed, the fuse is in g safe or disarmed
position, and while thus disposed the knurled
knob 16 may be rotated for setting the hour
member 21 and the minute hand 26, which will
cause the fuse 8 to function at any desired future
time up to approximately 1134 hours after the
time that the fuse 6 is set. After thus setting the
- mechanism in the conventional manner, said

mechanism is wound in a conventional manner. -

H{)

.
|

"The knob 64 is then rotated to retract the stop
- member 66 and its arm €8 out of engagement with

the arm 90 and the detent 54, respectively. This
movement of knob 64 actuates means, not shown,
which is in engagement with the time mechanism
to release it to cause the hour member 21 and

revolved in a clockwise direction sufficiently to

~ bring the radium dot 72 into alignment with the

arrowhead associated with the indicia ‘“fire.”
When the radium dot T2 is thus disposed, the
minute hand 26 will also be in alignment with said
parts and the notch 24 will be approximately in
the position as seen in Fig. 2, in which the parts
21 and 26 are shown a few moments after the
release of the firing pin 3f. Thus it will be

readily apparent that the minute hand 26 provides -

means for accurately setting the hour member
21. The parts of the time mechanism are illus-

trated in. Fig. 1, with the parts disposed when

sald parts still have approximately an operating
time of 85 minutes before release of the firing pin
31. At the instant that the minute hand 26 and
the dot 12 are alighed with the arrowhead, the
notch 24 is disposed to permit the tongue 56 to
pass therethrough, thus releasing the detent 54
to be moved by its spring 59 in a clockwise direc~
tion to the position of Fig. 2. The clockwise
movement of the detent 54 will cause the lug 57 to
move out of engagement with the outer edge of
the arm 50. Immediately after the lyg 57 is
moved out of engagement with the outer edge
of the arm 50, the sear release detent portion 58
strikes the inner edge of the arm 50, to positively
kick the notch 52 out of engagement with the
post 53 to thereby release the sear 41. The sear
41 is rocked in a clockwise direction, from its
position of Fig. 1 to its position of Fig. 2, by the

~camming action of the coacting cam surfaces 34

and 49, due to the pressure exerted by the firing
pin spring 32, to thus release the firing pin 31,
which is then spring-biased forward by spring.
32 to strike and detonate percussion cap 30 for
setting off the explosive charge attached to the
outer end of the primer base 29.

All of the moving parts which project from the
housing T are rendered liquid-tight by means of

packing, and the joints of the housing parts are

- provided with liquid-tight sealing gaskets so that

Ht

minute hand 2§ to begin to revolve, both in a

clockwise direction. When the stop member 66
is fully retracted from its position of Figure 1
to its position in Figure 2, it will have completely
disengaged itself from the arm 50 and the detent
94, This will release the detent 54 to permit said
detent to swing in a clockwise direction a slight
distance until the tongue 56 at the free end there-

of is bearing against the annular wall 23, against

which it lies as the hour member 2! revolves.

The wall 23 acts as a stop for holding the detent
94 in a retracted position until such time as the

notch 24 moves into registry with tongue 56.

the fuse can function while in a submerged po-
sition and, due to the transparent top wall or
cover 3, the operator is enabled to set the fuse 6,
while it is in a submerged position, by viewing
the position of the fuse parts through the win-
dow thus afforded. |

Various modifications and changes are contem-
plated and may obviously be resorted to without
departing from the spirit and scope of the inven-

tion as hereinafter defined by the appended
-claims, as only a preferred embodiment of the
jnvention has been dlsclosed

We claim:
1, A delay actmn fuze comprising a housing
adapted to receive a time measuring mechanism
therein, a part adapted to be driven by the time

Notch 24 is sized to permit the passage there- 76 measurmg mechamsm a detent disengageably
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held by said part, a spring pressed firing pin, and
a:8ear means engaging and holding the firing pin
in @ retracted, .cocked position, -said sear means
detachably engaging the detent and being releas-
ably held in engagement with the firing pin there-

by, said detent having a lug bearing against the

sear means for retaining it in an operative posi-

tion in engagement with the firing pin, said lug |

being movable out of engagement with the sear
means by the movement of the detent to a re-
leased position, and a tongue on the detent -dis-
posed to engage and trip the sear means toward
9, released position, when the detent is released.
- 2. A delay action fuze comprising a housing
adapted fo receive a time measuring mechanism
+herein, a rotatable annular wall adapted to be
driven by the time mechanism, a pivotally mount-

+d detent having a free end spring biased into
enzagement with the wall, a spring projected fir-

- ing pin, 2 sear means pivotally mounted at one
of its ends -and having a portion engaging and
holding the firing pin in a retracted, cocked posi-

tion said sear means having a free end portion
pivotally supporiing an arm engaging the detent

for holding the sear means in engagement with
the firing pin, said annular wall having :a notch
for passage :of the detent free end when the wall
is in one position, ;said detent, when released by
its free :end thereof passing fthrough the noich,
being spring biased to a position to release said
arm of the sear means, and said sear means -and

firing pin having -co-acting cam surfaces for
camming the sear means -out .of the path of the
firing pin, and said detent having a lug for en-

paging the free-end portion-of said arm-and which
is movable out of engagement therewith when

the detent is released by the annular wall,-and a

tonegue on the detent for tripping said arm to in-
sure release -of said :sear means.

3. A delay action fuze comprising a housing
adap‘ted to receive a time measuring mechanism
therein, a rotatable annular wall adapted to be
driven by the time mechanism, a pivotally mount-
ed detent having a free end spring biased into
engagement with the wall, a spring projected fir-
ing pin, a sear means pivotally mounted at one of
its ends and having a portion engaging and hold-

10

15

ing the ﬁ:ring pin in a arebracted, coecked position,
said sear means having a free end portion pivoi-

ally supporting an arm engaging the detent for

holding the sear means in engagement with the
firing pin, said anmular wall having a notch for
passage -of the detent free end, when the wall is
in one position, said «detent, when released by its
free -end thereof passing through the notch, being
spring biased to a position to release said arm of
the sear means, and said sear means and firing
pin having co-acting .cam surfaces for camming
the sear means out -of the path of the firing pin,
and & safety for engaging said -arm and detent,
when in an operative position, to lock said parts
in ‘cocked position for disarming fthe fuze, said
safety being retractable to release said arm and
detent, to arm .said fuze, sald safety:comprising a

stem rotatably mounted in a wall of said housing

_in -operable relationship to said arm, one porfion

20

25

30

30

45

of said stem extending outwardly of said wall of
said housing and terminating in a knob for man-
ual rotation of said :stem, the opposite portion of

said stem extending inwardly of said wall of said

housing into the -cavity of said housing and
threadedly, movably supporting a stop member
having a stop arm affixed thereto, said stop mem-
ber and said stop arm engaging or disengaging

sSaid arm and said detent.

BENJAMIN J. WILSON.
JOHN E. STRINGER.
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