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To all whc)m z,t ma,z/ CONCErIL:

Be it -known that I, WirgrLm THEODOR

UnaE, a subject of the King of Sweden and

Norway,and a resident of Stockholm Sweden,
haveinvented certain new and useful Improve-
ments in Igniting Mechanisms for Air-Torpe-

does or the Like, of whlch the followmcr is a

,_;.¢"'Spe(31ﬁcat10n

10

‘The invention refers te a mechamsm or fuse
for igniting the charge in air-torpedoes, ap-
plmable also for other’ projectiles.
ing mechanism or fuse for this purpose must
be constructed so as to be quite safe if subject-

-ed to shock during transport or storage and so

15

as not to be set for operation until after the

air-torpedohas been propelled. Moreover, it

~-must ignite the charge only at or after the de-

20
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scent of the alr-torpedo into the water or at
the impact if the torpedo strikes against a -
solid body. The fuseisset for operation or the

air-torpedo is ‘‘armed,” as it is called, not
by the shock that may be imparted to the tor-
pedo when if is propelled, but by the rotation
of the torpedo, the centrifugal force remov-
ing the obstructions which protect the ignit-

 ing material from too early contact, with the

30;
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ﬁmw‘-—pm.. By the presentinvention, the arm-
ing having thus been effected, the meclmm&m

‘causes ignition not only on descent of the air-
torpedo against a solid body, but also on de-

scent into water into such a manner that in the

first case a so-called ** hammer ” provided with -
- a firing-pin 1s thrown againstthe 1gniting ma-

terial, and in thelatter case a similar hammer
provided with the igniting material is thrown
againstthe firing-pin,orthe reverse. Thecol-

lision between the firing-pin and igniting ma-
~ terial when the air-torpedo str 1kes against a
: ;-*sohd body occurs in the known manner by the
40

. pin, or it may be the igniting material.

inertia of the hammer which carries the firing-

the descent of the air- -torpedo. into w ater the

‘said collision is brought about by a rush of |
- water through a hole in the point or front end
of the torpedo into a closed chamber—ifor in- |

stance, a cylinder provided with a piston which
is moved by the inrushing water.

the hammer which carries the 1gniting mate-
rlal or the ﬁuno*—pm hexema,fter called the

strlkmﬂ'-sprm ? 18 comprebsed and at the
end of the motwn of the piston is liberated,

whereby the hammer is thrown forward and
effects the-ignition. The ignition of course

also may occur at the end of the stroke of the |

An ignit-

rushing into the

with a central cylindrical tube 3.

On'

Duri ng
the motion of the plston 2 spring acting on

,,,,, ﬁrmcf-pm di-
rectlv mto contact mth the 1gmtmo* material.

It the air-torpedo i 1sintended only to strike

down into water, as in countermining or the

like, there may be a stationary ﬁrmu*—pm or

6c

a stationary wmtmﬂ' mmtemal instead of the

hammer.

 As the time reqmred for the motlon of the
piston, and it may be for compressing and re-
leasing the spring, depends on how . fast the

- water rushes into the cylinder, the ignition

may be timed by varying the area of the inlet
for the water, so that the depth under the sur-

face of the Water at which the air-torpedo is

to explode may be predetermmed

In the accompanying drawings there are

shown, by way of example only, two forms of
the mventlon—mz ., one wherem the water

the water is led directly on the front end of
the piston. In both casesaspring isused for
effecting the contact between. the firing-pin
and the . 1gniting material. Both the mechan—
isms shown are also arranged for ignition on!
striking against a solid body.

: > alr - torpedo is led behind
the piston into a cylinder and one wherein
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Floure 1 is a longitudinal seétmn of ther'

ﬁrst—mentloned tmm. on the line ¢ b of Fig. 3.

Fig. 2 represents an elevation of a detall of

the appar atus.. I'ig. 8 is a transverse section

of Fig: 1 on the lme ¢d. Figs. 4 and 5 are’
Kig. 61sa lonmtudmal section
of the secona folm.} and Fig. s an elevation

detall views.

thereof in part broken away. FKig. 8 is a
transverse section on the line ¢ # of Fig. 6.

Referring to Fig. 1, 1 is a portion of the

front part of the head of__ an air-torpedo.
- 2 1s the  bottom piece of the fuse, which

T
. -t
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piece 18 screwed on the detonator or on the

casing of the main charge and is provided
In the rear
end of this tube 3 a percussion-hammer 4 with
& ﬁrmg pin 5 is arranged in the usual way.
4™ is a supporting-ring for the rear end of

the hammer 4. 1n -the front end of- the
1 tube 3 is'a movable hammer 6, having a re-. -

cess 7 for the igniting materlal 'Ihls ‘ham-
mer 6 18 tubular at the front end and can slide

but not turn in the tube 3, bemg guided rec-
tilinearly by the pin 8, passing through a slot.

9 in the tube 3. In the tubular part of the
hammer 6 there is a piston-10; from which a
pin 11 projects through an mclmed slot in the
wall of the tubular part and. also through a
similar inclined slot 12 in the wall of the tube

95
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2.

'3 These slots also have a rectilinear rear-

- 1O

20

ward extension 13. (The slot 12 13 is shown
in Fig. 2 and in dotted lines in Fig. 1.)

14 is a tongue cut out from the wall of the
tubular part of the hammer 6 and pressed
inward by spring action. The piston 10 has
a rgct,angular'perfora,tion or hole 15, through
which passes a rod 16, provided at its end
with & cross-piece 17, capable of passing
through the bole 15. (See Figs. 4 and 5.) The
rod 16 extends through a stuffing-box 18 at
the end of a hollow cylinder 19, fixed to the

front end of the tube 3, and is rigidly fixed to-

a piston 20, movable rectilinearly in the cyl-
inder 19, being guided by a rib 21 on the wall
of the cylinder fitting a recess in the piston
20. Into the rear end of the cylinder 19 open

two conduits 22, leading from a chamber 24
‘at the forward portion of the cover 23 of the
cylinder, into which chamber enters a tube 26,

communicating with the inlet-hole 25.
27 represents packing-rings. |
The .inlet - hole 25 is through a plug 23,

serewed into the head of the air-torpedo.

30
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wings there are

29 represents packing-rings
30 of the tube 26.

31 represents air-holes 1n the. front end of
the cylinder 19. |

under the flange

32 is a helical spring between the piston 10

and stuffing-box 18.

33 33 are two pieces, herein called " safety-
wings,” which can rotate round pins 34:34, fixed
into the bottom piece.- Parts of these pieces
project through openings 85 in the tube 3,
and spiral springs 36 round the pins 34 tend
to keep these parts against each other, as
shown in Figs. 1 and 8. In their normal po-
sition they lie between the firing-pin 5 and
igniting material, as shown 1n Fig. 1, thus

preventing the former from firing the latter

during transport or storage. The wings 33

are extended behind the point of rotation and
are connected by two links 37 37, as shown,
so that they must move outward or open

simultaneously when the torpedo has attained
a sufficiently -rapid rotation. In order to
keep the wings in the open position, there are
arranged on the bottom piece 2 ‘under the
wings two elastic tongues 38 38, and on the
provided two notches 39 39,
nto which the tongues snap when the wings
are open, so that the wings cannot close again.
" The fuse that is being armed during the ro-
tation acts in the following manner on descent
of the air - torpedo into water: The water

~ rushes through the hole 25 and tube 26 into
" the chamber 24, passing from there through

60
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the conduits 22 1nto
the piston 20. !
ward, carrying with it the piston-stem 16,

the cylinder 19 behind

whose cross-piece 17 lies in such a position

relatively to the hole 15 in the piston 10 as to
carry the latter along with it, thereby com-
pressing the spring 32.

the piston 10 1n a vertical section and plan,

The piston is thus pressed for-

806,026

resp‘ectively_, with the stem 16 and cross-piece
17 in the said position. Daring the forward

movement of the piston 10 the pin 11 must

follow the slot 12, and consequently the piston

10 must rotate round the stem 16. As soon as

10

the piston 10 has passed the end of the tongue

14 the latter springs inward beneath the pis-

ton 10. The piston 20 having been moved

forward by the inflowing water so far that the

piston 10 has been rotated by the slot 12 until

the cross-piece 17 is coincident with the hole

73

15 and the pin 11 is in line with the straight

slot 13, the piston 10 is pushed back over the

cross-piece 17 by the spring 32 and strikes |

_against the end of the tongue 14, thus throw-
ing the hammer 6,with the igniting material,

4, with firing-pin 5, is thrown against the 1g-
niting material in the
way, the hammer 6 being held by the pin 8 1n
the slot 9. In both cases the fire produced in

hammer 6 in the usual

30

‘against the firing-pin 5 and causing ignition.
On striking against a solid body the hammer

this manner rushes through the holes 40 40

and the opening 40™ in the hammer 4 and ex-

tends to the bursting charge proper or its ig-

niting device. ' S '-
The other

%,

form of the invention, wherein

the inflowing water is led directly to the front

side of the piston, will now be deseribed so
far as its parts differ from those already de-
seribed; reference being made to Figs. 6, 7,

and 8, in which corresponding parts are indi-

cated by the same numerals as in ¥ig. 1.

The central tube 3 in the bottom piece 2 in
this case is not so long and is provided at the
tront end with a screwed sleeve with internal
flange 41, against which projections 42 on the

hammer 6 can rest.

95
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The hammer 6 is tubular

only in the front end in order to receivé-the

rear end of the striking-spring 32. The cyl-

inder 19, supported on the bottom piece 2, is

open at the front end and communicates there

direcily with the chamber 24.- The piston 20

has guide - rods 44, surrounded by helical
springs 43 and passing through holes in a par-
tition 45. The rear end of-tlie piston 20 has

g sleeve 46 garrounding the front part of the
~ The sleeve 46
+lso surrounds the spring 32, that bears at 1t8 -

hammer 6, which it guides.

| front end against the piston 20. The hammer

Figs. 4 and 5 show | longitudinal directighn,
| extension,

6, which is pressed rearward by the spring 32,

105
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has a laterally - projecting pin 47 resting

‘against the partition 45 and passing through

o inclined slot 48 in the sleeve 46.  From the - :

upper part of this inclined slot 48 a straight
the longitudinal di-

slot 49 runs rearward 1n

120

rection. so that the entire slot has the same

form as the slot 12 13 in the tube 3 of the
torm shown in Figs. 1 and 2.

The pin 47T
also passes through a transverse. straight slot -

=0 in the wall of the cylinder 19, (see Fig. T )
and this slot 50 ends in another straight slot

‘51, made in the wall of the cylinder in the

with a slight forward

found te be necessary in putting

1_30'
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the parts together. These slots 50 51 are sit—l

uated in relation to the slots 48 49 in such a
manner that the pin 47 continues'in the siot
50 as long as the pin isin the inclined slot 48;
but when the pin is in line with the slot 49

1t also enters the longitudinal slot 51. From

this slot the partition 45 is cut out by a radial
opening 52 of such a width that the pin 47
can pass through it. In this form of the in-
vention another device is shown for holding
the safety-wings 33 83 when by rotation of
the air-torpedo they are turned into the open

position. It consists of two plates 54, capa- |

ble of being rotated round one of the pins 53
of each link 87, respectively, the said plates
being also thrown outward during the rota-
tion of the torpedo. . Theyare of such a shape
as to clasp a pin 55, fixed to the bottom piece
2, when the wings 33 33 have been sufficiently
opened, (see the position shown in full lines in
Fig. 8,) and thereby prevent the wings 83

from returning to the normal position be-

tween the firing-pin and igniting material, the
sald position being shown in dotted lines in

Fig. 8. This fuse operates in the following
manner on descent of the air-torpedo into

water: The water rushes through the inlet-
hole 25 and tube 26 into the chamber 24, fill-

~1ng the latter and forcing the piston 20 rear-

30
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ward. With the piston 20 moves the sleeve
46, and the front wall of the inclined slot 48

presses against the pin 47, forcing the latter,

which bears against the partition 45, to turn
in the slot 50. (See Fig. 7.) During the rear-
ward movement of the piston 20 the spring
32 1s compressed gradually. When the pis-
ton 20 has moved rearward so far that the pin

- 47 has entered the longitudinal slot 51, about

40
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65 mer adapted to be operated on striking a solid | fluences through a hole in Lhe forward end 130

which time the pin 47 has also arrived in line
with the slot 49 in the sleeve 46 and right
above the opening 52 in the partition 45, the
spring 32 throws thé hammer 8 rearward
against the firing-pin 5, which bears against
the ring 47, and ignrition occurs.

On descent against a solid body the percus-
sion-hammer 4, from its Inertia, is thrown
against the igniting material in the hammer

- 6, the latter being held by its projections 42,
bearing against the flange 41, and ignition

occurs, the fire being led in the above-described
way to the charge of the torpedo. |
it 1t 1s desired to insure greater certainty

bt 1gnitien, two or more similar devices, each
with an inlet-hole for the water, may bg, pro-
vided. In the forms shown this inlet-hole is

arranged in a screw-plug, and by providing

several™plugs with holes of different size the

area of the inlet-hole may be differed by
changing the plugs. The necessary change,
however, may be effected in any other way.
1 claim as my invention— o |
. 1. An igniting mechanism for air-torpe-
does, and the like, comprising a fuse-body sup-
porting an nertia-operated percussion-ham-

-
L

8

body, in combination with a cylinder having

a piston therein and hammer therefor, said

piston being open to outside influences where- -

by upon plunging into water, the water will
operate the piston and bammer. L
2. Anigniting mechanism for air-torpedoes

or the like, comprising a fuse-body support-
a hammer and a cylinder hav-
Ing a piston therein for the said hammer,
said piston being open to outside influences, -

ing a firing-pin,

70
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whereby upon the torpedo plunging into :

water, the water will operate the piston.

5. Anigniting mechanism forair-torpedoes

and ‘the ‘like, comprising a cylinder, a fuse-
body supporting a firing-pin, a hammer and
a piston for the said hammer, said piston be-

30

ing mounted in said eylinder and open to out~ -

side influences on the side away from the

‘nose of the torpedo, and means whereby the

piston will be moved forwardly upon the
plunging of the torpedo into water. |
4. Anigniting mechanism for alr-torpedoes
and the like, comprising ‘a cylinder, a fuse-
body supporting a firing-pin, a hammer and a
piston within said cylinder for the hammer,
said piston being open to outside influences,
an opening 1in the nose of the torpedo, a re-
movable plug therein, and means to vary the

area of the opening between the piston and
the outside influences. -

5. Anigniting mechanism forair-torpedoes

90

95

and the like, comprising a fuse-body support-

ing a firing-pin, and a hammer, in combina-

‘tion with a cylinder, a piston working therein,

said cylinder being in communication with a

hole in the fore end of the projectile open to

100

outside influences, means for varying the area

‘of said hole, a spring for actuating the ham-

mier and compressed by the piston, and means
for releasing the hammer when said spring
bas been properly compressed.

- 6. Anigniting mechanism forair-torpedoes
and the like, comprising a cylinder, a fuse-

mk5-

body supporting a firing-pin, and a hammer

provided with a recess for the igniting mate-

| rial within said body, in combination with a

piston working in said,cylinder, said piston

‘being open to outside influences, for operat-

ing the same, a spring for actuating said hani-
mer adapted to be compressed by said piston,

and means for releasing said hammer when

IIO0

11§

said spring has been sufficiently compressed.
7. Anigniting mechanism forair-torpedoes

and the like, comprising a cylinder and a fuse-
body supporting firing means therein. in com-
bination with a piston working in said cylin-
der, sald piston being open to outside influ-
ences adapted to actuate the said - piston .in
said cylinder for releasing said firing means.*
- 8. Anigniting mechanism forair-torpedoes

piston within said cylinder for actuating said

120

125

and the like, comprising a cylinder, a fuse- .-
- body supporting tiring means therein, and a -

means, said piston being open to outside in-
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of the torpedo, and means for varying the

~area of sald hole..:

and the like, comprlsmg a cylinder, a fuse-
‘body supporting a firing-pin therein, and a

9. Anigniting mechamsm tor alr-torpedoes

spring-actuated hammer promded with a re-

cess for-the igniting material, in combination

. W1th a piston working in said cylinder, a hole

10

‘in the end of the projectile in communication

with said cylinder and with external influ-
ences adapted toactuate smd piston and com-

press the spring of said spring-actuated ham-

mer on entering the water, and means for re-

‘leasing said hammer when its spring has been

sufficiently compressed. 15

Intestimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

WILHELM THEODOR UNGE
Witnesses:
A, HELJESTRAND,
S. SOMMAR.
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