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i

The present invention relates in general to
mechanical time fuses for projectiles and the ob-
ject of the invention is to provide a new and im-
proved fuse of this character.
- A special feature of the invention is a mechani-
cal time fuse provided with means whereby the
detonator may be exploded by point impact as
well as by timing mechanism. In view of this

feature, the invention may be referred to as a
10

combination time and point impact fuse.

Another feature involves the provision of hoth
spring power means and centrifugal power means
to operate the timing mechanism. The spring
power means supplies sufficient power to run the
timing mechanism when the fuse has a low rota-
tional speed and the centrifugal power -means
supplies the additional power which is required
to overcome the increased friction when the fuse
has a high rotational spead. The fuse is adapted
for use in shells. which have a low rotational
speed, therefore, as well as in shells such as anti-
aircraft shells which have a relatively high rota-
tional speed..

‘The foregoing and other features, including
new and improved safety devices for arming the
fuse, will be described fully hereinafter; refer-
ence being had to the accompanying drawings,
in which—

Fig. 1 is a view of the new fuse complete with
the body or base which-serews into the shell, the
lower or setting cap, the upper cap or nose of the
fuse, and the timing mechanism. The fiming
mechanism is shown in elevation and the other
parts are shown in section;

Fig. 2 is a top view of the timing mechanism. or
fuse proper;

Fig. 3 is a bottom view of the same;

Fig. 4 is a section through the timing mechs-
nism on the line 4—4, Fig, 5; '

Fig. 5 may be regarded as a horizontal section
taken along the dividing line between plates 17
and {8, Fig. 5, and shows certain parts as they
appear when looking down on plate 17;

Fig. 6§ is a view similar to Fig. 5, but looking
down on plate 12. A part of plate {8 is also
shown;

Fig. T is a view of the fuse block 190 as seen from
helow, with the driving mechanism and firing
pin relsase mechanism; ' o

Fig. 8 shows the interior of the setting cap and
the means for coupling .the setting cap te the
hase of the fuse;

Fig. 9 is a plan view of plate 18, showing ths

cut outs for balancing the fuse; and - |
Fig, 10 is a top view of the base of the fuse.

2

Reiferring to the drawings, the timing mecha-
nism or fuse proper may conveniently be de-.
scribed first. The parts are supported by a frame’
comprising a so-called fuse block {8, which may;
be an aluminum die casting, and a stack of cir-
cular brass plates [l to 2I, inclusive. = These
plates are properly located relative to each other”
and to the block 8 by means of three dowel pins

" 22, 23 and 24, shown in Fig. 3, and are clamped;
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to the block 10 by two machine screws 25 and 26.
There are in addition two screws 27 and 28 for,
holding the plates together as a unit fo enahle
the plates to be assembled independent of the
block. These last mentioned screws pass down-;
ward through the plates and are threaded into.
the bottom plate I1.

The main shaft of the timing mechanism is 1n-‘
dicated at 89, Fig. 4, and has two bearings, one in.
the block 19 and the other in the plate {8. At its
lower end and just above the plate 19 the shaft.
carries the gear wheel 31, which is the first wheel
of the gear train. Above the gear wheel 21 is the
pinion 32, formed integrally with the shaft.. The
shaft 30 is hollow and contains a pin or rod 83

5 which forms part of the point impact firing

mechanism, as will be described shortly.

The shaft 30 is driven in part by means of two;
weights 34 and 35 which move.outward by cen-
trifugal force when the shell containing the fuse
is fired and rofate the shaft by means of two.
toothed sectors 38 and 37 which are in engage-
ment with the pinion 32. Referring to Figs. T
and 4, the weight 24 is a short section of brass
rod and is rigidly secured to two links 38 and 3%
which are pivoted on the pin .20 supported be-
tween the block 19 and plate 21. The lower link
38 carries the integrally formed toothed sector
36. The weight 34 and the links 38 and 29 are
located in a deep recess 41 in block 19, which pro-
vides space for rotation of weight 34 in a clock-
wise direction about pin 40 as seen in Fig.7. The

sector 3% overlaps the margin of the recess 41
and extends into a shallow recess 41’.

The arrangement of the other weight 35 and
associated parts is the same as described in con-.
nection with weight 34. The two weights en-
gage the main shaft 39 when the timing mecha-.
nism is fully wound, and the shaft accordingly
functions as a positive winding stop. In Fig. 7.
the parts are shown in fully wound position. ..

The power is also supplied to the shaft 238 by.
means of the two helical springs {76 and {71,
which surround the pins 40 and 40’, respectively,.
on which the supporting links for the weights 34
and 85 are pivoted, As shown clearly in the case
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of spring 171, one end of the spring rests against
the wall of recess 41 in the block (0 while the
other end of the spring bears against the weight
35. The other spring {70 is arranged the same
way. These springs are tensioned when the fuse
is wound and are quite stiff. They supply sufii-
cient power to drive the timing mechanism when
the shell in which the fuse is used has a low rota-
tional speed such as 2000 R. P. M., for example,
being assisted by the driving weights 34 and 35
which, however, do not supply much power at
such a low rotational speed. In shells having
higher rotational speeds the welghts are more
effective and supply an increasing amount of
power which is approximately in proportion to
the increase in friction which is manifested at
such higher speeds.

The gear train is of known construction, but
. will be described briefly. The gears and asso-
ciated pinions are located.in openings or recesses
in the plates and are supported on arbors whi¢h
have bearings in the plates. The general ar-
rangement will be understood from Fig. 4, which
shows how gear 44 and its associated pinion are
supported on.an arbor which has bearings in
plates 18 and 4.

"The first wheel of the gear train is the gear
3| ‘mounted on shaft 30, as already ‘mentioned.
The gear 31 meshes with the pinion which is
associated with gear 42. The gears 42, 43 and
44 ‘are the second, third and fourth wheéls of
the gear train, respectivély, arnd are shown in
Fig. 5. The fifth wheel 45 s indicated by dotted
. lines and drives the eéscape wheel 48, which can
be seen’in Fig, 6.

The escape wheel is mounted on an arbor
which has bearings in plates 11 and {8, as-shown
in Fig. 4, and drives the oscillatable pallet arm
471 by means of the two pallets 48 and 49 formed
integrally therewith. "The pallet arm is mounted
on o member 50 which has pivots formed at its
opposite ends which have bearings in plates I
and (4. ‘The memiber 59 has a ‘transverse per-
foration thiough which the hairspring 5! ex-
tends and in which -it is fixed by a wedge. The
ends of the hairspring are located in slots cut
in downwardly extending projections on the two
nuts or blocks ‘52 and 53 which are slidable in
regesses cutb in plate I1. "The nuts 52 and 53
may be moved along these recesses in either di-
rection by means of the ~adjusting screws 54
and 55 to adjust the effective length of ‘the hair-
spring and thus regulate the rate of the timing
mechanism.

The gear train is normally locked by two dogs
or detents 83 and 64, Figs. 4 and 6, which engage
the ‘teeth of the escape wheel #8. These detents
are located in.a recess in plate 11 and are pivoted
on the pin 65. A gpring 66, supported on spring
retainer 61, presses the two detents 63 and 64

against the escape wheel. The spring retainer
is also supported on the pin ‘65 ‘but is prevented
from rotating by reason of the fact that its outer
rounded €nd Ties in a ‘recess in plate 2. The
spring ‘66 ‘does ‘not actually bear agginst the
detents 63 ‘and B4 but against the ‘two weights
with which ‘the detents ‘are provided, which are
effective ‘to operate :the detents ‘to release the
escape ‘wheel ‘when the Tuse is rotated.

Fig. 6 -also shows the starting lever 81. TFuses
suth -as disclosed herein are seli-starting, but
occasionally one “is ‘encountered which will fail
to- start if the pallet arm happens to ‘be in‘a
partmular position relative to the escape wheel.
The provision of ‘the starting lever -avoids ainy
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possibility of trouble due to starting failure. The
starting lever 81 is pivoted on a pin or stud 82
which is fixed in plates 11 and 12. The lever has
a headed sleeve 83 similar to a tubular rivet
which is provided to give an increased length
of bearing surface on the pin. The lever is
located in a recess in plate 3, this plate being
partly shown in Fig. 6. The mnext plate above,
plate 14, has a similar recess or cut-out to pro-
vide room for the member 83 and for the en-
larged head of pin 85. The pin 85 is located
at the end of lever 81 and extends downward
past the pallet arm 47. The lever and pin can

be seen also‘in Fig. 3. A spring 84, Fig. 6, bears

against the end of lever 8i and normally main-
tains it in the position in which it is shown.
This spring has an ear 86 which fits into an an-

. nular recess in plate 3 which surrounds the hole
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for screw 25 and is held in position by said screw
and plate {4.

The starting lever operates by centrifugal
force when ‘the -shell containing the fuse is-fired
and rotates in a clockwise direction as-seen ‘in
Fig. 6 until it engages “the edge -of the cut-out
in plate ‘13. ‘During this movement the pin 85
slides -along “the edge of ‘the -pallet -arm 471 and
gives it a flip which insures starting of the tim-
ing mechanism. The lever is locked ‘in operated
position by spring 84, which bears against the
side of the lever instead of the-end thereof short-
ly ‘before the lever becomes fully operated.

The locking means for the escape wheel and
the starting lever ‘are so related that -a ‘higher
rotational speed is required for -operation of the
starting lever than is ‘required for operation of
the locking means ‘to unlock the ‘escape wheel
This -result is attained ‘by -proper -proportioning
of the parts and by regulating ‘the tension in
springs ‘66 and 84, and insures ‘that the escape
wheel will be unlocked when the starting lever
operates. Another reason for the lower oper-
ating speed for the locking ‘means is that the
detents are maintained in operated -(unlocked)
position by -centrifugal force -and ‘must remain
in -operated position throughout the flight of
the shell, including the end -portion of the flight
during -which the -rotationsal speed falls off con-
siderably.

The primary function of the timing mecha-
nism is ‘to release ‘the firing pin and fire the shell
at the expiration of ‘a predetermined time. The
arrangement by which this is-accomplished will
now be described.

The firing pin is shown ‘in Fig. 4, -where ‘it ‘is
indicated by the reference character 8. It-com-
prises a short lower rod section and -an -upper
cylindrical section -which ‘is -slidable in a ‘bore
in block 10. The cylindrical portion of the firing
pin is hollow and contains a helical spring 57.
When the firing pin is coéked, as it is shown-in
Fig. 4, the spring 57 is compressed between ‘the
firing pin and the end of the bore in block (0.
The firing pin is held in cocked position by the
engagement of the shoulder at the bottom of the
cylindrical section with ‘the centrifugally oper-
ated locking member 59 which is mounted on a
short heavy shaft 60 “having ‘bearings in ‘the
block {0 and in plate {9. Fig. 7 shows clearly
how the member 59 extends beneath the shoulder
on the firing pin to hold it in cocked position.
The shoulder is slightly inclined as shown -in
Fig. 4 to enable it to slip off member 59 easily
when the latter is rotated.

The locking member 99 is itself ‘normally
locked by & tam 61 on shaft 62. This shaft
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extends through the block {0 and has bearings
in the block and in plate 19. The cam 61 is
formed by cutting away the shaft on one side,
as shown in Fig. 7, where the shaft passes the
member 58. At the other end the shaft is pro-
vided with a lever 710, Fig. 2, secured to the shaft
in any suitable manner. The lever 10 has a
weight 71 at one end whereby the lever is adapied
to rotate shaft 62 when the weight moves out-
wardly by centrifugal force. The lever and
weight are located in suitable recesses formed
in the block {0, as shown in Fig. 2.

Movement of lever 10 and rotation of shaft 62
are normally prevented by means of a so-called
safety disc 12 on the main shaft 38, This disc
has an arm 13 which is in the path of a pro-
jection 15 on the lever 15, when the fuse is in
unset condition, as shown in Fig. 2. There is
also a timing disc 74 on the main shaft which
prevents movement of lever 78 after the fuse
is set and until the timing mechanism has meas~
ured off the time interval determined by the set-
ting operation. The construction and arrange-
ment of these parts can be explained in con-
nection with Fig. 4. .

There is a flanged sleeve 76 which has a press
fit on the shaft 30, the shaft being knurled where
the sleeve is attachied in order to avoid any chance
of the sieeve rotating relative to the shaft. The
safety disc 12 is assembled on sleeve 76 next to
the flange and has a downwardly projecting ear
11 which entérs a peripheral slot in the flange and
prevents rotation of the safety disc relative to
the sleeve 16 and shaft 38. The sleeve and safety
disc are thus fixed on the main shaft and rotate
with it. The timing disc 74 is assembled on the
sleeve 76 above the safety disc 74, there being a
washer interposed between the two dises, and is
held in place by means of a conical spring washer
18 and a ring 79. The end of sleeve 78 is expanded
by a spinning operation to secure the ring 79.
The timing disc 14 .is thus frictionally secured to
the main shaft 30, and may be rotated independ-
ent of the shaft in order to set the fuse.

The end of shaft 30 which projects above the
sleeve 18 and ring 79 is threaded and carries a
nut 88 which is screwed down tight against the
end of the sleeve 76. 'The fuse may be wound by
applying a wrench to the nut and rotating the
shaft.

When the fuse is wound the gear train runs in
a reverse direction. The detents 63 and 64 lock
the escape wheel 46 against backward as well as
forward rotation and accordingly they must be
disengaged from the escape wheel before the fuse
can be wound. For hand winding this is accom-
plished by means of a tool having two tapered
pins which enter the holes 87 and 38, Fig. 3, and
force the detents away from the escape wheel
The starting lever 81, which otherwise would in-
terfere with the oscillation of the pallet armn, is
assembled in operated position and is only moved
to its normal position afier the fuse is regulated.
In this connection it will be noted that the lever
is accessible through an opening in plate ti, as
shown in Fig. 3.

When the fuse is fully wound the tool for dis-
engaging the locking detents from the escape
wheel is removed while the winding power is on
in order to permit the detents to engage the es-
cape wheel and prevent the gear train from run-
ning down. Or, if more convenient, the pallet
arm may be held until the tool can be removed.

The member §9 is not only locked by the cam
61 as described but is positively held against ro-
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tation by means of a so-called set-back pin {11,
Figs. 3 and 7. Fig. 3 shows ong end of the pin,
which is located in a passage formed by aligned
holes in plates {1 to !9, inclusive. The pin pro-
jects through plate 9 for a distance about equal
to the thickness of member 59 and this projecting
portion being engaged by member 59, the latter
is prevented from rotating, even if it is released
by cam 8. Fig. 7 shows the projecting portion
of pin §#{ in section so that its location relative
to member 89 may be understood. Set-back pins
such as described have been used before in other
fuses and accordingly no further explanation will
be requirad.

The detonator is a brass capsule 20 which con-
tains an explosive and is threaded into a passage
formed by aligned holes in plates {{ to 5 inclu~
sive. The slotted and perforated end of the cap-
sule 88 can be seen in Fig. 3. It is behind the
rlane on which the secticnal view Fig. 4 is taken
and in this figure is indicated by dotted lines.

The arrangement for firing the detonator may
be explained in connection with Figs. 4 and 5.
There is a fairly stiff flat firing spring 8{ which is
secured to plate {7 by two screws and which ex-
tends to the left beneath the pin 33 and the firing
pin 58, as shown in Pig. 4. Recesses are provided
in plates {7, {8 and {9 to accommodate the spring
1. At a point about midway between the pin
2% and firing pin 58§ the spring 91 is provided with
an offset prong 94, the point of which lies in a
slot 8% in plate {6 just above the detonator 99.
This siot may he seén in Fig. 5. It will be clear
from the foregoing that spring 9f may be de-
pressed by either the firing pin 56 or by pin 33,
which is part of the point impact firing mecha-
nism, to cause the prong 94 to strike the detonator
and explode it.

Operation of spring 81 to fire the detonator is
normally blocked by a safety device which in-
cludes the lever 95 and weight 95. The safety.
lever 55 rests on plate 16 and is located in & re-
cess milled out on the under side of plate 7. The
shape of this recess is indicated by a dotted line
in Fig. 5. The lever is pivoted on the pin 97
which is supported by plate i8 below the lever and
by plates 1T and I8 above. The recess for lever
85 also contains a spring 98, one end of which
presses against the lever 85. The other end of
the spring has an abutment against the side of
hole 89, which is drilied through vlate {7 only, to
intersect the recess and eliminate the rounded
corner that would otherwise be present to invite
creeping of the spring.

As will be seen from Figs. 4 and 5 the weight 96
is located squarely beneath the firing spring 9!
and since the lever 5% rests on plate {6 and
hridges the recess in this plate which is beneath
spring 81 the spring is positively blocked against
operation by either the firing pin 586 or pin 32.
The lever 85 is operated by centrifugal force
acting on weight 86 when the shell confaining the
fuse is fired and rotates on the pivot pin 87 in a
clockwise direction. The rotation of the lever
enables the weight 86 to move out from urder
the firing spring 94 and arm the fuse. The lever
is locked in operated position by the spring 88, the
end of which drops into a notch at the end of the
lever. . - -

While the safety lever 85 is operated by cen-
trifugal force as explained, its operation does not
take place immediately after-the shell is fired, but
is delayed for one-half second (or other desired
interval) by the timing mechanism. As can be
seen from Fig. 5, the rotation of lever 99 is nor-
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mally prevented by the shaft {81 whichis engaged
by the end ‘of the lever. Af its lower end the
shaft 181 is of reduced diameter and has a bearing
in plate 18. The shaft extends upward through
the plates above plate 15 and through block 10,
where it -has another bearing. At the upper end
of the shaft the operating lever 103 is secured,
said lever being located in ‘& recess in block 10.
The -end of lever 103 extends beneath the safety
dgisc 72 -and is bent at a right angle to form a hook
85 which engages an oppositely formed hook (84
at the edge of the safety disc. Thus the lever
{98 is normaily locked and -cannot rotate shaft
101 but when it is released by the safety disc, the
lever anoves under the influence of centrifugal
force and rotates shaft 181 in a clockwise direc~
tion,.as seen in Figs..2 and 6. The shaft 181 is cut
away at 182 where it passes the safety lever 89,
as shown in Fig. 5, whereby such rotation is ef-
fective to release the lever.

The various recésses or cutouts in the plates
which are required for mounting of the parts
tend to unkalance the fuse and in order to pre-
vent such unbalance other cutouts are made
which would not be otherwise required. This is
illustrated. in Fig. 9, which shows plate 8, hav-
ing recesses 112, {13 and 114, which are provided
to balance the fuse. Plate 2§ has a recess cor-
responding to recess ({4, while plates {5 to 18,
inclusive, have recesses corresponding to recesses
112 and 113.
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This substantially completes-the description of

the timing mechanism, so-called herein to dis-
tinguish .it from the complete fuse, which in-
cludes the base, setting cap and upper cap or
nose. The timing mechanism assembly as shown
in -Fig. 4 is generally referred fo as a fuse, since
it includes a considerable number of parts in ad-
dition to .those which are actually included in
the timing mechanism. There are a few points
invelved in the assembly and regulation of the
fuse, meaning the fuse as shown in Fig. 4, which
it was not convenient to .discuss before and which
may be .dealt with at this time.

The helical spring 57 in the firing pin is very
stiff and consequently the:firing pin has to be as-
sembled .in the block 18 by means of a suitable
fixture provided for this purpose and adapted to
supply sufficient power to force the firing pin into
the block and compress the spring. After the
firing pin has been cocked in this manner the
serew (10 is inserted and the block is removed
from ‘the Axture. The screw {10 is threaded into
a tapped hole in the side of block {8 and has an
unthreaded part at the end which enters a slot
in the firing pin to hold it in place. After the
block has been assembled to the rest of the fuse
the screw 110 is removed and the firing pin is
held in cocked position by the locking ‘member
59, as previously described. S

Before it is assembled to the base the fuse must
be regulated and since the rotation of the fuse
affects its rate the fuse is timed while it is being
rotated to simulate its rotation during the fight
of the shell in which it is to be used. The spin-
ning of the fuse for regulating purposes of course
results in the operation of the timing mechanism,
which in turn brings about the release of the
safety lever 85 by the safety disc 72, and the re-
lease of the locking member 59 by the timing
disc '14.

As regards the safety lever 95 it may be ex-
plained that the lever is reset by turning the fuse
on its side and by introducing a suitable tool in
the hole 100, Fig. 5. 'This hole extends through
plates 41 to 11, inclusive, and can be seen also
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in .Fig. 3. The tool may be a rod with a wedge
shaped end which can be passed into hole 169
far-enough so that the end is beyond the spring
and then rotated. As soon as the spring 98 is
comipressed enough so that the end of the spring.
clears the notch in the lever the weight 96 will
drop into position beneath the firing spring 81 by
gravity.

When the locking member 59 is released by the
timing disc it .remains held by the set-back pin
{if and does not release the firing pin. "This
saves the time that would otherwise be required
for cocking the firing pin after each run of the
fuse during the regulating operation. However,
the firing pin release must be tested and te do
this the set-back pin is:moved by hand to set hack
position and the fuse is run again. After this

run the firing pin will have to be cocked, as-

suming that it was released properly, which is ac-
complished by means of a cocking device which
includes means for -holding fthe fuse and a rod
adapted to-enter the hole 145 and to which power
may be applied to restore the firing pin to cocked
position. -

The reference character {16, Fig. 3, indicate
the sloping e¢nd of a slot which is milled in the
edge of plate {3 to provide a light passage used
in timing the fuse during the rate regulating
operation. Timing apparatus in which such 2
light passage is used is disclosed in the applica-
tion of Thomas B. Gibbs, Serial No. 385,028, filed
March 24, 1941, now Patent No. 2,360,053,

After-the fuse has been tested and regulated it
is‘ready for-assembiy to the base 120, Fig. 1. The
fuse is properly oriented on the bass by means
of a locating pin {23, fixed to the base and shown
in Pig. 10, which enters the hole {24, Fig. 2. The
fuse.is clamped to the base by means-of a fianged
ring 126 and a threaded -sleeve {21, as shown
clearly in Fig, 1. The ring 126 is made very
slightly shorter than the fuse, to insure a slight
ciearance ‘between the lower flange on the ring
and the base. “The upper flange is stepped, that
is, it comprises inner :and outer flanges, of which
the outer flange-engages the block 1B -of the fuse.
The inner fiange extends over the ‘edge of the
timing disc 74 and precludes flaring or warping
of the disc on forward set back, which might be
sufficient to cause the -edge ‘of The disc fo clear
the projection 75 and release lever 18 were it not
prevented. THis intier fizinge has a noteh for ac-
commodating the projection 75 -and in order to
insure proper alignment of the notch with the
projection two locating pins 128 and 129 are pro-
vided in the base 120, which enter notches in the
lower flange of -the ring 126 when the ring is
properly -oriented. These pins are shown in
Fig. 10.

Additional means for securing the fuse to the
base 128 is provided in the form of ‘two screws
such as {30, Fig. 1, which pass through the base,
the heads being -countersunk, through the plates
1 1-—21, and are threaded into the block 3. The
holes in the ‘bass for these screws are indicated
at 121 and 432, Fig. 10, while the corresponding
holes in the plates are indicated at ‘i33 and {34,
Fig. 3.

When the fuse is properly assembled to the
base 128, the opening in the detonator §8, Figs. 3
and 4, is'in alignment with the opening 125 in the
base. The opening 125 is g firing passage which
leads to a chamber in which the booster dstona-
tor 121 is loeated. This chamber is partly closed
by ‘a threaded thimble 122, which retains the
booster ‘detonator -in place.
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Communication between the detonator 80 and
the firing passage 125 is normally blocked by a
centrifugal safety device, as shown in Figs. 1 and
10. 'This device includes a slide 135, located in a
recess in the base and having an opening §38.
The slide 135 is normally locked by a second
slide 136, which is pressed against slide {35 by a
spring 131. The slide i36 and spring 1371 are
also located in the recess in the base, the depth
of which is slightly greater than the thickness
of the slides. These slides are adapted to move
radially under the influence of centrifugal force,
first slide 136 and then slide 135. The movement
of the latter slide brings the opening 138 into
alignment with the firing passage 125, shown
dotted in Fig. 10. The slide 135 is locked in oper-
ated position by spring 139, the end of which
drops into a notch in the slide. It will be noted
that the slides move in directions which are 90
degrees apart, so that an accidental shock which

might momentarily displace slide I36‘wi11 have °

no effect on slide 135.

The sleeve is locked by means of a screw 140.
After the sleeve 1271 has been screwed down
tightly the hole for screw 140 is drilled and
tapped and the screw is inserted.

The setting cap.is indicated at 141, Fig. 1, and
is shown in Fig. 8. The setting cap rests on the
base 120 and is rotatably secured thereto by
means of the sleeve 127 and a retaining ring 142
made of stiff wire, which lies partly in a groove
in the setting cap and partly in a groove in the
sleeve.” As shown in Fig., 8, before the setting
cap is  assembled to the base the ring 142 is
loca_ted'wholly in the groove in the setting cap,

- which makes it possible to place the cap in posi-
tion on the base. The screws 143—I146 are then
turned in tightly which causes the ring to enter
the groove in the sleeve at a plurality of points.

~ The upper wall of the groove in the sleeve is

tapered, which causes the setting cap to be held:

tightly to the base when the ring is forced into
the groove.

Wheén the setting cap is placed in position on
the ‘base 120 it must be so oriented that the
setting pin 147 enters the notch 158 in the up-
wardly bent leaf 151 of the timing disc 74.
Before tightening the screws 143—146, and while
the setting cap is freely rotatable on the base,
the fuse is set to zero by rotating the member
148 with a screw driver until the distance be-
tween the setting edge 152 on the base and the
setting edge 153 on the setting cap is exactly
correct. A suitable gauge is used for this pur-
pose. The set screw (49 is then tightened up
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to lock member 148 and the screws 143—I146 are -

turned in to couple the cap to the base as pre-
viously described. It will be appreciated that
the nature of the coupling is such that consider-
able force is required to rotate the cap, which
insures that the zero adjustment will not be
disturbed by ordinary handling.

The setting cap (41 has a pair of weights 154
and {55, supported thereon by means of a spring
186, which are operated momentarily by set back
when the shell in which the fuse is used is fired.
The operation of the weights is effective to flat-
ten out the leaf 151 on the timing disc 74 so as
to disengage it from the setting pin 147. The

“arrangement will be clear from Fig. 1 and 8.

The upper cap or nose #57 is secured to the
setting cap by screw threads and is assembled
last. Within the nose there is a longitudinally
movable striker (58 having a steel anvil at the
lower end to engage the striker pin 33, The
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striker 158 is normally locked against move-
ment by means of two centrifugally operated
members 166 and 18! which are located in
radially disposed bores and which have projec-
tions 162 and (63 at their inner ends which
register with an annular groove in the striker.
This groove has a tapered upper wall and since
the projection {82 has a corresponding taper the
member i§8 is normally locked against outward
radial movement. The projection 163 is eylin-
drical so that it does not interfere with move-
ment of member 161, but the latter is locked by
the set-back pin 164, the end of which enters an
annular groove in member (6. Spring {85 nor-
mally holds the set-back pin in position. The
shank of the pin has a close fit in the opening
provided for it, while the head of the pin has a
very loose fit'in the bore which contains spring
165, so that when set back occurs the pin in-
stantly tilts in one direction or another, depend-
ing on where it is engaged by the spring, and the
shank of the pin cannot re-enter the opening
in which it is normally located. The operation
of the set-back pin releases the member 161,
which moves%ﬂtward by centrifugal force and
withdraws the projection (63 from the groove
in the striker. The locking member {69 is now
able to move outward also, moving the striker
{58 in a forward direction far enough to enable
the tapered projection 162 to leave the groove
in the striker. These operations unlock the
striker for backward movement upon impact
with an object against which the shell is directed.

After the striker 158 has been unlocked as de-
scribed, it is still supported by the collapsible
copper shell 186, which yields upon impact and
permits the striker to fire the detonator by
means of the pin 33 and firing spring 91. In
fuses of the usual construction, which are not
provided with locking means for the striker, the
support 166 must have considerable strength to
withstand the set back action on the striker and
to give a reasonable amount of protection against
accidental shocks. The stronger the support {66
is made, however, the less sensitive is the fuse
to impact and accordingly it has been the prac-
tice to make the striker of magnesium, to reduce
its weight to a minimum. This reduces the set
back effect to a minimum and makes it possible
to use a fairly weak support {66, with the re-
sult that the fuse is reasonably sensitive to im-
pact, Magnesium is not a good material for
the striker, however, being mechanically weak,
and the use of a weak support 166 gives little
protection against accidental shocks or blows
impinging on the nose of the fuse during han-
dling. .

From the foregoing the advantages of the lock-
ing means for the striker will be appreciated.
The striker is positively locked against displace-
ment by any accidental blow, and a shell con-
taining the fuse can be dropped to land on the
nose without danger. The striker is also posi-
tively locked against set back, which permits it
to be made of more substantial material than
magnesium. Finally, the support 186, being
relieved of its former functions, can be made
very weak, strong enough only to prevent the
actuation of the striker by rain drops encoun-
tered by the shell in its flight, with the result
that the fuse has the maximum sensitivity.

The operation of the various parts has been
explained more or less in the course of the pre-
ceding description. Nevertheless, it will be of
assistance to a full understanding of the inven-
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tion to give a brief tesumé of the operations in
‘the order in which they take place, omitting
reference to details of construction which have
already been described.

For this purpose it will be assumed that the
complete fuse as shown in Fig. 1 is assembled into
a shell. As shown in the drawing the base 120
is provided with screw threads by means of which
the fuse is-secured to the shell in the usual man-
ner.

The fuse is set by means of a fuse setting device
which is provided with means for engaging the
setting edges 152 and {53 to rotate the setting
cap 14{ relative to the base 128. Since the fuse

is rigidly secured to the base the rotation of the

setting cap rotates the timing disc 74 relative to
the rest of the fuse. The direction in which the
timing disc is rotated in the setting operation is
shown by the arrow in Fig. 2, and the extent
of rotation depends on the time interval desired,
as will be understood: )

When the shell is fived the operations which
result from set back are the first to take place
and occur -simultaneously. St og.mg with the
nose, and mentioning the operations briefly, the
set-back pin {64 moves into the spring cavity
and releases the locking member 16{. In the set-
ting cap the weights 154 and (55 strike the leaf
51 a blow which flattens it out and disengages
it from the setting pin 141. Pinally, in the tim-
ing mechanism the set-back pin I1i moves out
of the path of the member 89 which supports the
firing pin.

The next thing to take place is forward set

back which cccurs when the driving band strikes -

the rifling in the gun. Forward set back pro-
duces no useful effect. It tends to warp the
timing dise 74 which is restrained, however, by
the flange on the ring {26.

. As the shell begins to travel down the barrel
of the gun it is rotated by the rifling at an in-
creasing Speed and attains a high rotational ve-
locity by the time it leaves the muzzle of the
gun. Centrifugal Torce is thus developed which
results in starting the timing mechanism and
other operations which will ke described briefly.

In the nose of the-fuse the-locking member 161,
having Wieen released by the set-back pin 164,
mioves radially outward, followed by ‘a. similar
movement of the locking membper {60. This un-
locks thie striker 158.

In tie timing mechanism, the driving weights
34 and 35 start to niove outward and together
with the ‘springs 18 and [T{ apply a driving
torque to the shafi 88. The escape wheel 45,
normally locked by the two detents 63 and 64,
is released by outward movement of these de-
tents, ‘ahd at the same time or an instant later
the starting lever 81 rotates on its pivot to give
an initial impulse to the pallet arm 47. The tim-
ing mechanism is thus started and continues to
run ‘from power supplied by the springs and the
driving weights. In the operation of the tim-
ing mechanism the shaft 30, the safety disc 72,
and the timihg disc are rotated in a clockwise
direction as seen in Fig, 2.

In the base of the fuse centrifugal force oper-
ates the slides 136 and (35 successively and the
opening 138 in slide #35 becomes aligned with
the firing passage (25 to provide communication
between the detonator 80 and the booster deéto-
nator 121.

Centrifugal force also ténds to operate the
saféty lever 85, the clocking member 58 for the
firing pin, and the levers 10 and 103, bt these
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parts are all restrdined against movement for
the time being.

The rotation of the safety disc 12 causes the
hook 104 thereon to move relative to the hook
165 on the lever 103 and after an interval of
one-half second has elapsed the hooks become
disengaged, thus releasing lever {03. The lever
accordingly rotates shaft 101 in a clockwise di-
rection, Figs. 2 and 5, and releases the safety
lever 9%, which 1otates in a ‘clockwise direction
on its pivobt ‘97, due to centrifugal force acting

on weight 96. This movement of the weight and

lever leaves the firing spring ‘94 free to operate.

The fuse is now fully armed and ready to fire
‘the shell, either by impact or at the expiration
of the time interval for which the timing disc
was sef.

If the shell presently strikes the object toward
which the shot was directed, the striker 58 is
forced backward -relative to the fuse and shell
and the detonator 60 is exploded by means of
the pin 33 and firing spring 91. The explosion
of detonator 98 sets off the booster detonator
121 which explodes the booster charge usually
provided below the fuse, which in turn explodes
the main charge in the shell.

If the shell does not strike the target the shell
is exploded by operation of the timing mecha-
nism. In the operation of this mechanism the
safety disc 72 and the timing disc 74 rotate in
a clockwise direction, Fig. 2, as previously men-
tioned. In approximately one second the arm
13 -on the safety disc clears the projection 15
on lever 79, leaving the lever under the sole con-
trol of the timing disc 74. The rotation of the
timing disc causes the notech with which it is
provided to gradually approach the projection
15 and at the expiration of the time interval for
which the fuse was set the notch becomes aligned
with the projection, thus releasing the lever 70.
Centrifugal force acting on weight 7{ now ro-
tates the lever 79 and shaft 62 and the latter
releases the locking member 58. The member 59
is also acted on by centrifugal force and rotates
in a clockwise direction, Fig. 7, to release the
firing pin 58. Upon the release of the firing pin
it strikes ‘the firing spring ‘81 'a blow which ex-
plodes the detonator 96 dnd the explosion of
the shell takes place as previously described.

The rate of the timing mechanism is only very
slightly affected by the rotational velocity of the
shell, that is, the rate is substantially the same
in a shell having a-low rotational velocity as it
is.'in a shell having a high rotational veloeity.
The fuse-may be used with good results, there-
fore, in various. kinds of shells.

The invention having been described, that
which is believed to-be new and for which the
protection of Letters Patents is desired will be
pointed out in the appended claims.

I claim:

1. In a combination fuse, clockwork mechanism
including g -hollow main power shaft and a gear
train driven thereby, point impact firing. mech-
anism including a striker pin extending through
said shaft, a firing pin extending parallel to said
striker pin, means including a timing disc on
said main shaft for actuating said firing pin, g
firing spring extending beneath said striker pin
and said firing pin.and adapted to be operatively
engaged by said pins, a detonator, and means
including said firing spring for exploding said
detonator responsive to actuation of said striker
pin or said firing pin.

2. In a mechanical time fuse, clockwork mech-~
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anism having a shaft, a safety disc and a timing
disc adapted to be rotated by said shaft, said
safety disc being fixed on said shaft and said tim-
ing disc being adjustable on said shaft to a var-
iable starting position determined by setting the
fuse, a detonator, a spring actuated firing pin,
locking means for holding said firing pin in
cocked position, a firing member adapted to be
operated by said firing pin to explode said det-
onator, a centrifugally operated safety device
normally blocking the operation of said firing
membper, latch means normally holding said
safety device against operation, said latch means
including a rotatably mounted shaft, means
mounted on said shaft and controlled by rotation
of said safety disc for releasing said safety de-
vice, and means controlled by rotation of said
timing disc for releasing said locking means.

3. In a combination fuse, clockwork mech-

anism including a hollow main power shaft and 2

a gear train driven thereby, centrifugally oper-
ated weight means for rotating said shaft, point
impact firing mechanism including a striker pin
extending through said shaft, a spring loaded fir-
ing pin, extending parallel to said striker pin,
locking means for holding said firing pin in cocked
position, means including a timing disc on said
main shaft for unlocking said firing pin, a det-
onator, and a firing device adapted to be engaged
and operated by said striker pin or said firing
pin, depending on which is first actuated, to ex-
plode said detonator.

4. A combination fuse as claimed in claim 3,
wherein the striker pin and the firing pin have
a common arming device, comprising a centrifu-
gally operated member normally preventing oper-
ation of said firing device.

5. In a mechanical time fuse, clockwork mech~-
anism including an axial main shaft and a gear
train driven thereby, a pinion on said main shaft,
& pair of toothed gear sectors supported on pivot

pins for cooperation with said pinion, a pair of
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helical coil springs surrounding said pins, re-
spectively, each spring being angularly com-
bressed with one end portion thereof engaging
the associated sector and the other end portion
thereof engaging a fixed part of the fuse, where-
by said springs supply power to drive said shaft
independent of rotation of the fuse, and weights
mounted on said sectors to operate the same by
centrifugal force and supply additional power to

-drive said shaft when the fuse is rotated.

JEAN FINK.
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