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This invention relates to a fuse for an aerial
hombp and has for one object to provide a fuse
of the tyne mentioned having a propeller thai
will be actuated by wind pressure above & pre-
determined magnitude to arm ths fuse but to
unarm the fuse if the wind pressure decreased
below that value.

A further objzct is to provide means to unarm
the fuse if the wind pressure is directed across
the axis of the bomb, as would be the case if the
bomb should catch on a plane after having been
released from the bomb rack and so hang with
the axis of the bomb transverse to the fore-and-
aft line of the plane.

In the drawings:

Wig. 1 is a longitudinal section of my invention
assembled in the nose of a bomb;

Figs. 2 and 3 are transverse sections on lines
2—2 and 3—8, respectively, of Fig. 1;

Fig. 4 is a schematic detail view of the vanes
in the safe and in the armed positions.

Wig, 5 is a detail view of the propeller vane
assembly;

Figs, 6 to 10 are taken on line §—8 of Fig, 1,
looking down, and show, respectively: Fig. 6,
the positions of several members when the komb
is unarmed; Fig. 7, when the parts have moved
approximately half way to the armed position;
Fig. 8, the armed position; Fig. 2, when moved
substantially half way to the unarmed positicn;
and Fig, 10, the unarmed position.

The frame 5. of my fuse mechanism is mount-
ed in the body & of the bomb that contains the
main explesive chargs, & booster charge 7 sun-
rounded by part of the main charge, and an ex-
plesive lead 8 extending from the booster charge
to a lecation where it may be fired by the det-
onator. Detonator holder § is rotatably mounted
in frame § and is retained therein by a stud {9
that extends into a groove (i in the detonator
holder. Gear housing member 12 is rotatable
in the upper part of frame § wherein it is held
by a pin {3 that is engaged with groove {4 and
is adapted to he sheared when the nose of the
bomb impacts upon a target, to permit the firing
pin {5 carried by member {2 to be driven against
detonator 18 in its holder 9, the detonator at that
time heing sligned with explosive lead 8.

Internal gear {7 is carried on a spindle {8 that

is rotatable in member {2 and that has an ec- &

centric pin 19 extending into g slot 2§ in det-
onator holder lock 2!. 'This lock has laterally
extending flanges 22 that ride in rabbets 23
formed in the sides of a cut-away portion in mem-
ber 12 and a tab 2§ thet engages a slot in the
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wall of frame 5 to lock members § and {2 against
rotation with respect to it. The under side of
the outer end of lock 21 is cut away as indicated
at 24 to clear lug 28 on member § when the lock
is retracted, there being a slot 28’ cut into lug
28 to receive the outer end of lock 2!. A loop
25 depends from the hottom of member {2 and
passes under member 21.

Secured to upper end of member {2 is a cup-
shaped cap 27 carrying an internal gear 28 that
has a greater number of teeth than gear 7. A
double pinion 29 has one set of teeth 89 to en-
gage gear 28 and another set to mesh with gear
17; pinion 28 slides over the surface of disk 3{
of gear {7 and is rotatable on a pintle 32 eccen-
trically connected to a shaft 33 by crank 84, shaft
23 being journaled in cap-21.

A substantially T-shaped bearing member 35
has its stem secured to shaft 33 and has rotat-
able shafts &6 and 37 retained in ifs cross piece
by screws 38 with a spring 39 secured at one end
to each of shafts 38 and 37 and the other end of
each spring attached to member 35 under ten-
sion that tends to hold the propeller vanes 49 andg
&{ in the positions shown in Fig. 1, which are the
same as the full line positions in Fig. 4. The ra-
dially inner edge of each of vanes &8 and &i
moves in a cut-away portion of the end of the
cross plece of membher 35 between shoulders 42
and 43, which shoulders serve as stops to limit
the rotative movement of the vane with its shaft.
Rotation of shaft 33 before dropping the bomb
is normally prevented by a pin 44 that passes
through the shaft and a portion of cap 27 in
which the shaft is journaled, the arming wire 48
connected to pin 44 being secured to the bomb-
ing rack to withdraw pin £4 when the bomb is
released from the rack.

In Fig. 5 .is shown g propeller vane assembly
having concavo-convex vanes 45 connected to
The shape
of these vanes 48 is.such that wind pressure-act-
ing transversely of the axis of the bomb body, re-
gardless of direction, will always tend to turn
shaft 33 to move the fuse elements into the un-
armed position, as will be presently explained.

The pitch of vanes 43 and £{ is in such a sense
that when in the position shown in Fig. 1, that
is, the “safe” position of Fig, 4, wind pressure
acting on the vanes in the direction of the lon-
gitudinal axis of the bomb will keep the fuse ele-
ments in the relative positions disclosed in Fig. 1
with the detonator 18 cut of line with the firing
pin {5 and the explosive lead 8. It will be noted
further that the body of the detonator holder 9
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is interposed between the firing pin and the lead
8, that lug 26 on the detonator holder bears
against the lower face of member {2 and that
the loop 25 on member 12 contacts the det-
onator holder 8, thus preventing any motion of
member {2 toward detonator holder 9 and elimi-
nating the possibility of firing pin (5 reaching
lead 8.

When the vanes 48 and 4f are subjected to
wind pressure of sufficient magnitude, they turn
their shafts 38 and 27 against the constraint of
springs 39 and move to the “armed” position of
Fig. 4. It is apparent that in this position the
torque exerted on shaft 33 is in the opposite
angular sense to the couple developed by the
vanes in the “safe” position.

When the vanes are in the “armed” position
and safety pin 44 has been withdrawn, shaft 33
will be driven in the clockwise sense and will,
through crank 34 and pin 32, slide pinion 28
around bodily in the same sense. However, due
to the engagement of the teeth 30 on the pinion
with internal gear 28, the pinion will be rotated
in the counter-clockwise sense due to the fact
that the gear 28 is locked to frame 5 by lock 2!.
Internal gear {7 will be driven in the same sense
as pinion 28 by the teeth 31 on pinion 28 since
the number of teeth in gear I7 is less than the
number in gear 28. For example, if there are
two teeth fewer in the former than in the latter,
gear 1T will be rotated only the angular distance
between two teeth of gear 17 each time shaft 23
makes a revolution, which delays the arming of
the fuse. Continued rotation of gear {7 and of
spindle {8 connected thereto will cause eccentric
pin 19 to withdraw lock 21 from the recess in
frame 5 and abut the rear end of the lock against
the closed end of the cut-away portion in mem-
ber 12 in which the lock slides and thus locks the
parts together so that pinion 29, member {2 and
detonator holder 9 rotate as a unit with shaft 33
and vanes 40 and 4. In this position the spring
detent 48 in member {2 will engage depression
49 in lock 2i and thus form a connection be-
tween member 12 and lock 2! to return the
mechanism to the locked position when the fuse
is being unarmed, as will be hereinafter described.

After lock 21 has been drawn back it clears the
lug 26 on detonator holder § and permits member
{2 to rotate independently of the detonator hold-
er, which continues until firing pin (5 is posi-
tioned akove detonator 1§ and lug 58 on member
{2 engages the lug 28 (Fig. 7), when the det-
onator holder 9 is constrained to rotate with
member 2 until lug 26 contacts stop 5i fixed
to fuse body 5. This prevents further rotation
of the parts and stops the mechanism with the
detonator {6 aligned with lead 8 and firing pin
i5 (Fig. 8). In this position, lug 26 can move
into cut-out portion 52 in member 12, loop 25
on member 12 can pass into the cut-out portion
53 in detonator holder @ and recess 54 in detonator
holder 9 is aligned with lug 50 to permit lug 59
to be moved downwardly, With the parts in
these positions, upon impact of the nose of the
bomb, the member {2 will shear pin {3 and firing
pin 5 will be driven into detonator 15 to explode
the charge of the bomb.

If safety pin 44 is removed while the bomb is
on an aircraft in flight, the wind caused by the
high speed of the craft would arm the fuse, in
which condition it would be very dangerous for
the craft to land. 'The present invention pre-
vents such a contingency by causing the fuse to
unarm at the slower speeds of landing. When
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the craft slows down preparatory to landing,
the wind pressure on vanes 43 and 41 becomes
insufficient fo hold shafts 86 and 37 turned to
the arming position against the tension of springs
39 and the vanes are moved to the “safe” posi-
tion. The wind then drives the vanes to turn
shaft 83 in the counterclockwise sense which
raoves pinion 29 bodily in the same sense but
the rotation of the pinion on pin 32 is in the op-
posite sense. The rotation of gear I7 is in the
same direction as that of pinion 29 and there-
fore spindle 18 and eccentric pin {9 will be made
to turn in the same direction and thus, through
lock 21, member {2 is given a clockwise rota-
tion, longitudinal movement of locking member
21 being prevented by engagement of plunger 48
in depresson 48. Movement of member {2 brings
lug 58 on member 12 against lug 55 on the det-
onator holder § (lug 58 is shown approaching lug
55, Fig. 9) and the detonator holder then turns
with member £2 until lug 55 contacts stop 5¢
(Fig, 10), which prevents further movement of
the members § and [2. The detonator {6 has
neow been turned out of line with lead 8 and det-
onator holder § is interposed between firing pin
{5 and lead 8. After members 9 and 12 have
ceased to turn, shaft 18 rotates until eccentric
pin {§ has slid lock 2§ out into the locking posi-
tion, the contact of lug 55 against stop 51 provid-
ing the necessary reaction to cause plunger 48
to be disengaged from depression 49; all parts
are then locked and movement of the parts is
stopped.

It is to be understood that the above description
and accompanying drawings comprehend only
the general and preferred embodiments of my
invention and that various changes may be made
therein within the scope of the appended claims
without sacrificing any of the advantages of this
invention.

The invention described herein may be manu-
factured and used by or for the Government of
the United States of America for governmental
purposes without the payment of any royalties
thereon or therefor.

Iclaim:

1. In a fuse, a body member having a trans-
verse partition therein, there being a hole through
said partition, a detonator holder rotatably
mounted at one side of said partition, said holder
having a recess opening on the side thereof op-
posite said partition and a hole therethrough
adapted to be brought into registry with the hole
in said partition, a Iug on said holder adjacent
the hole therein having a slot in its free end, a
member slidably and rotatably mounted in said
body, shearable means normally acting to pre-
vent sliding movement of said member, a lug ex-
tending from said member toward said detonator
holder to engage said lug on the holder to move
said holder to align the hole therein with the hole
in said partition, a firing pin positioned on said
member to be aligned with both said holes when
said holes are aligned, g fixed lug on said body to
engage said lug on the holder and stop the holder
when said holes are aligned as aforesaid, a sec-
ond Iug on said holder engageable with the lug
on said member to move said holder to the posi-
tion in which said holes are not aligned, g lock-
ing element slidably mounted in said member to
engage said slotted lug and said body in one rela-
ative position of these parts and having a trans-
verse slot therein and a depression in its outer
surface, a loop depending from said member and
passing under said element to contact said deto-
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nator holder except when disposed over the re-
cess in said holder, a spring pressed plunger in
said member adapted to engage said depression
when said element is in the unlocked position, a
shaft journaled in said member, an-ecceniric pin
projecting from said shaft .into the slot in said
element, a first internal gear having a :disk body
mounted on said shaft, a second internal -gear
‘having a slightly greater number -of teeth ‘than
the first internal! gear connected to said mem-
‘ber and disposed adjacent said first internal gear,
a pinion -disposed to be slidable on the ‘body of
said first internal gear and having two sets of
‘gear teeth each of which sets of teeth is-engaged
with one of said internal gears, a shaft rotatably
‘mounted in said second infernal gear, a crank
including o crank arm and a pin journaled in
said pinion and connected by the crank -arm to
the last mentioned shaft, a T-shaped member
‘having the -stem thereof fixed to the last men-
tioned shaft, a vane shaft journaled in each end
of the head of said T member, g propeller vane
‘secured to the outer end of each of said vane
shafts, said head having stops to limit the rota-
tion of said vane shafts and resilient means nor-
mally holding said vanes directed ocutwardly from
a bomb by which said fuse is carried.

2. In a fuse, a bedy member having in it a pas-
sage to contain an explosive lead to an explosive
charge, a detonator holder rotatably mounted in
said body and having in it a passage to receive a
‘detonator adapted to be moved into alignment
with the passage in said body when said fuse is
armed, a member rotatably and slidably mounted
in said body, means to prevent sliding movement
of said member except when in the armed posi-
tion, a firing pin carried by said member adapt-
ed to be moved into alighment with said defo-
nator and said lead in the armed position, g lug
on said member extending toward said holder, a
first lug on said holder engageahle by the lug on
said member to move said holder into the armed
position and a second lug on.said holder engage-
able by the lug on said member to move sgid
holder to the unarmed position, a fixed lug to stop
movement of said holder when in either the fully
armed or fully unarmed position, slidsbie lock-
ing means to lock said hclder and said member
to said body in the fully unarmed position, a first
jriternal gear carried by said member, 3 second
internal gear having a slightly smaller number.of
teeth than said first gear disposed adjacent
thereto, means connected to said second gear to
slide said locking means and to rotate said mem-
ber, a bodily movable pinion having two sets of
gear teeth whereof one is meshed with each of
said .internal gears, a rotatable shaft carried by
said first gear, eccentric means connecting said
shaft with said pinion, journal means connected
to said shaft, vane shafts rotatably mounted in
said journal means, a propeller vane mounted on
each of said vane shafts, stops on said journal
means to limit the rotation of said vane shafts
and resilient means acting upon said vane shafts
to hold said vanes normally in one position.

3. In a fuse, elements including a firing pin
movable to and from the armed and unarmed
‘positions, a first internal gear operatively con-~
nected to said elements, a second infernal gear
disposed adjacent thereto, said second gear hav-
ing a slightly greater number of teeth than said
first gear, a bodily movable pinion having a sepa-
rate set of gear teeth meshed with each of said
gears, a pin rotatable in said pinion, a rotatable
shaft, a crank connecting said pin and said shaft,
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a T-shaped member having its stem fixed on said
shaft, two vane shafts rotatably mounted in the
head of said member, a progeller vane on each of
said vane shafts, a spring connected to each of
said shafts normally to hold said vanes in such
position that they will tend to move said elements
to the unarmed position but adapted to yield at
wind pressures above g predetermined minimum
to permit the direction of pitch of said vanes to
change to move said elements to the armed pasi-
tion and stops carried by the head of said mem-

‘ber to limit the rotation of said vane shafts.

4. In a fuse, elements including a firing pin
movable to and from the armed and unarmed
positions, a first internal gear operatively con-
nected to said elements, a second internal gear
disposed adjacent thereto, said second gear hav-
ing a slightly greater number of teeth than said
first gear, a bodily movable pinion having a sep-
arate set of gear teeth meshed with each of said
gears, a pin rotatable in said pinion, a rotatable
shaft, a crank connecting szid pin and said
shaft, a T-shaped member having its stem fixed
on said shaft, two vane shafts rotatably mount-
ed in the head of said member, a propeller vane
on each of said vane shafts, g spring connected
to each -of said shafts normally to hold said
vanes in such position that they will tend to
move said elements to the unarmed position but
adapted to yield at wind pressures above a pre-
determined minimum to permit the direction of
pitch of said vanes to change to move said ele-
ments to the armed position, stops carried by the
head of said member to limit the rotation of said
vane shafts and means to lock all of said ele-
ments together to move as a unit from or toward
the unarmed position and to lock said elements
against movement when in the unarmed posi-
tion.

5. In a fuse, elements including a firing pin
movakle to and from the srmed and unarmed
positions, a first internal gear operatively con-
nected to said elements, a second internal gear
disposed adjacent thereto, said second gear hav-
ing a slightly greater numher of feeth than said
first gear, a hodily movable pinion having a sep-
arate set of gear teeth meshed with each of said
gears, a pin rotatable in said pinion, g rotstable
shaft, a crank connecting said pin and said shaft,
a T-shaped member having its stem fixed on said
shaft, two vane shafis rotatably mounted in the
head of said member, a propeller vane on each
of said vane shafis, a spring connected to each
of gaid shafts normally to hold said vanes in
stuch position that they will f{end to move said
elements to the unarmed position but adapted
to yield at wind pressures above a predetermined
minimum to permit the direction of pitch of said
vanes t0 change to move said elements to the
armed position, stops carried by the head of szid
mermber to limit the rotation of said vane shafts,
means to lock all of said elements together to
move as a unit-from or toward the unarmed po-

ition and to lock said elements against move-
ment in the unarmed position and concave vanes
mounted on said member on opposite sides there-
of oriented to move said elements always toward
the ynarmed position when acted upon by wind

ressure fransversely to the axis of a bomb by
which the fuse is carried.

6. In a fuse, elements including .a firing pin
movable -to .and from the armed and unarmed
positions, a first internal gear operatively con-
nected to said elements, a second internal gear
disposed adjacent thereto, said second gear hav-
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ing a slightly greater number of teeth than said
first gear, a bodily movable pinion having g sep-
arate set of gear teeth meshed with each of said
gears, a pin rotatable in said pinion, & rotatable
shaft, a crank connecting said pin and said shaft,
a T-shaped member having its stem fixed on said
shaft, two vane shafts rotatably mounted in the
head of said member, a propeller vane on each
of said vane shafts, a spring connected to each
of said shafts normally to hold said vanes in such
position that they will tend to move said elements
to the unarmed position but adapted to yield at
wind pressuces above g predeermined minimum
to permit the directicn of pitch of said vanes
to change to move said elements to the armed
position, stops carried by the head of said mem-
ber to limit the retation of said vane shafts and
concave vanes mounted on said member on op-
posite sides thereof oriented to move said ele-
ments always toward the unarmed position when
acted upon by wind pressure transversely to the
axis of a bomb by which the fuse is carried.

7. In a fuse, elements movable to and fromn
the armed and unarmed positions and means so
to move said elements including prepeller vanes
adapted to be set with their direction of pitch
such that wind pressure below a predetermined
value on said vanes tends to move said elements
to the unarmed position and to chanhge said direc-
tion of pitch to tend to move said elementis to
the armed position when said pressure is above
said predetermined value and resilient means
tending to move said vanes to the first mentioned
direction of pitch.

8. In g fuse, elements movable to and from the
armed and unarmed positions, means so to move
said elements including propeller vanes adapted
to be set with their direction of pitch such that
wind pressure below g predetermined value on
said vanes tends to move said elements to the un-
armed position and to change said direction of
pitch to tend to move said elements to the armed
position when said pressure is above said prede-
termined value, means tending to move said
vanes to the first mentioned direction of pitch
and other vanes associated with the aforesaid
vanes adapted always to move said elements to
the unarmed position when gcted upon by wind
pressure transversely to the axis of a bomb by
_which the fuse is carried.

9. In a fuse, elements movable to and from the
armed and unarmed positions, mesns including
differentially acting gears to move said elements
to delay the movement of said elements, g rotat-
able shaft operatively connected to said gears, a
T-shaped member having its stem fixed on said
shaft, two vane shafts rotatably mounted in the
head of said member, a propeller vane on each of
said vane shafls, a spring connected to each of
said shafts normally to hold said vanes in such
position that they will tend to move said elements
to the unarmed position but adapted to yield at
wind pressures-above a predetermined minimum
to permit the direction of pitch of said vanes to
change to move said elemenis to the unarmed
position and stops carried by the head of said
member to limit the rotation of said vane shafts.

10, In a fuse, elements movable to and from
the armed and unarmed positions, means so
to move said elements including differentially
acting gears cperatively connected to said ele-
ments, a rotatable shaft connected to said gears,
propeller vanes connected to said shaft, said
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vanes hormally having g direction of pitch that
will cause said vanes to move said elements to the
unarmed position but movable to a direction of
pitch that will cause said vanes to move said ele-
ments to the armed position and means tending
to hold said vanes with the first mentioned direc-
tion of pitch.

11. In g fuse, elements movable to and from
the armed and unarmed positions, means actuat-
able by wind pressure to move said elements to-
ward the unarmed position when said pressure is
below g predetermined value and toward the
armed position when said pressure is greater than
said value and other means tending always to
move said elements toward the unarmed posi-
tion when acted upon by wind pressure trans-
versely to the axis of a homp by which the fuse
is carried.

12. In a fuse, a propeller having elements
adapted to have g piteh direction to unarm the
fuse when acted upon by wind pressures below a
predetermined value and to move to a piteh direc-
tion to arm said fuse when said pressures are
greater than said value and other elements tend-
ing always to unarm said fuse when acted upon
by wind pressures transversely to the axis of a
bomb by which the fuse is carried.

13. In a fuse, a propeller having elements
adapted to have a piteh direction to unarm the
fuse when acted upon by wind pressures below a
predetermined value and to move to a piteh direc-
tion to arm said fuse when said pressures are
greater than the said value.

14. In a fuse, a propeller having elements
adapted to have g pitch direction to unarm the
fuse when acted upon by wind pressures below a
predetermined value and to move to a pitch direc-
tion to arm said fuse when said pressures are
greater than the said value, other elements tend-
ing always to unarm said fuse when acted upon
by wind pressures transversely to the axis of a
bomb by which the fuse is carried and means
actuated by said propeller to delay the arming or
unarming of said fuse.

15. In mechanism for arming and unarming
a bomb fuse, a propeller operatively connected to
actuate the mechanism, said propeller inciuding
blades mounted for limited rotation about an edge
of each, means biasing said blades to one position
wherein air pressure of less than a predetermined
maghitude thereon actuates the mechanism to
the unarmed position but blades are moved in
opposition to the biasing means to the armed po-
sition by air pressure above said magnitude, and
curved blades tending always to move said mech-
anism to the unarmed position when acted upon
by air pressures across the axis of the propeller.

PHILIAS H. GIROUARD.
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