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- not make any movement at the moment of
the shot being fired, but remains stationary,

.I3°
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UNITED STATES

~ Patented January 12, 1904.

Patent OFFICE.

 HERMANN DAHLKE, OF SOMMERDA, GERMANY.

- :Fiusfss. --—Fo_n.fr.--aoasc?nL.Es; :

SPECIFIGATION formmg pa.rt of Letters Pa,tent No 749 534 da.ted J anua.ry 12 1904.

Apphuatmn ﬁlad Hay 9, 1903 Bana.l No 156,449

(Hu mode‘ )

To all wham it ma,y concern

"Be 1t known that I, HErRMANN DAﬁLKE in-
spector, a subject of the King of Prussia, Em—

peror of Germany, resmhnﬂ' at Sommerda,,
in the Kingdom of Prussia, German Emy pire,

have mvented certain new and useful Improve-

ments in or Relating to Fuses for PrOJectlles |
“and the Like, of Whlch the tollowmg isa specifi-

| catmn
10 -

bursting charges by the fact that the very

sensitive exploswe primer is fixed, whﬂe the

body transmitting the action of the primer to
the bursting charo'e of the shell is movable

and before the,shot is fired is situated under
the primer, being separated from it and com-
ing to lie over the primer only after the shot

has been fired, owing to its own movement.
In th1s way the very sensitive primer does

the danger of premature self-ignition of the
prlmer_thus being reduced. Asan additional
precaution against accidental self-ignition of

the primer the latter is closed against the -
bursting charge ignited by a safety device of
such shape that in the case of accidental or
premature explosion of the primer it becomes -
deformed and closes the primer against the-
bursting-charge igniter in a gas-tight manner.

In the constructions illustrated in the ac-

companying drawings in case of percussion-
fuses the bursting-charge igniter inclosed in

a thin metal casing incloses the primer only

at the moment of “the shell striking any ob-
%tacle, owing to the advance of the casing.
containing the bursting-charge igniter, Whlle_
in combination-fuses the bursting-charge ig-
‘niter is brought into the operative position
indicated after expiration of a certain time
after firing by the action of some elastic me- -
- dium or some other device, so that the burst--
5 ing charge can be exp loded during the flicht
“of the projectlle, as 1n the case of shrapnel.
The device for advancing the bursting-charge |
igniter before the projectlle strikes an’ ob- |
stacle could, of course, be arranged in the
. 50 same manner 1n percussmn—tuses

In both

TR e

'_dewce according to this invention.
is a longitudinal section through the fuse,
Fig. 2, alongitudinal section on a plane taken

The fuse _accordmg to my invention dlﬁers
from percussion and combination fuses hith-
erto used for shells provided with explosive.

: klnds of fuses the burstmg—charge 1gn1ter 1S

held in the bursting-charge cartridge in the
well-known manner by means of a:composi-

‘tion ring placed on the top of a locking-ring

until said composition ring has burned down
and the projectile traveled a certain distance.

_ Figures 1 to 16 of the accompanying draw-
.mgs illustrate a percussion-fuse with sa,fety

Fig.

at-a rlght angle to the former; Fig. 3, a cross-

section on line ¢ z of Fig. 1; Fig. 4, _'_a similar
‘section on line IT 1T of Fig. 2. FKigs. 5 to 16

are detail views. Figs. 17 to 19 show a com-
bination-fuse of the generally well-known

‘construction provided with the device ac-
cording to this invention.

Fig. 17 is a longi-
tudinal section of the fuse; Fig. 18, a longi-
tudinal section at a right angle to the former;

Fig. 19, a cross—sectmn on the lme III I11 of

Flﬂ' 17.

“The mouth b of the fuse recéwes in 1135 SCrew-
threaded portlon a screw-plug a, carrying the
ignition-pin az detonator-cap «¢°, and protec-
tive spring &°, as well as the primer-holder
e, with needle-plate f', plug: g, detonator-cap
/a, comp081t10n ring ¢, lockmg part %, and
prlmer l.

The pmmer-holder e, Flgs 5 to 7, is pro-
vided with an annular greove ¢, commumcat-

ing at the bottom with perforations ¢, form-

ing parts of a circle at two opposite points,
Figs. 5, 7,-and 8. The. locking part %, Figs.

9 to 19, is placed in the groove in such a man-

ner that its arms project through the open-

ings ¢° of the primer-holder ¢ and its head fits

exactly the bottom surface, so that the gases

| genera,ted by the burning of the composition

ring 7 cannot passdownward. Itis, however,
poss1ble for them to escape into the passage

-@* in the plug a.

In the lower central part of the primer-

:'holder ¢ 18 a bearing or recess for the detonat-

ing-cap A, which is held in position by means
of the plug g. -

The comp051t10n ring ¢ and the screw-plug
g are secured against loosening by means of

the needle-carrying screw-plate £, screwed

over them, which plate is provided with four
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holes s for the passage of the flames from the
detonating-cap ¢° to the composition ring .
The primer-holder ¢ is provided at the bottom
with an extension @, Figs. 5 and 6, longitudi-
nally perforated for the passage of the flames

from the detonating-cap A and with a slot for
the advance of the needle », the primer I be-
ing screwed at ¢ or otherwise fixed in the lower
part of said extension. o

The bursting-charge-igniter casing ¢ is bored
out at the top to a larger diameter than the
lower part, the bursting-charge casing m rest-
Ing with its flange on the offset thus consti-
tuted. This casing is screw-threaded inside
at the upper end and has screwed into it a

disk 7, provided with a central perforation

for a rod d. Into the disk in question is
screwed the locking-sleeve p, Figs. 18 to 16.

The locking-sleeve p incloses the primer-cap
{ and the lower portion of the extension of the

holder e. The needle » passes transversely

through oppositely-arranged slots w in the
locking-sleeve p, Figs. 18 and 14, and through
the slot # of the primer-holder, Figs. 5 and 6.

The safety-rod d is provided at the top with
a partially hollow or solid head #, made of
some soift material and suitably connected
with it. In case of 2 premature detonation of
the primer the gases force the said head into
an annular groove D in the bore of the clos-
ing-disk », thus closing it in a gas-tight man-
ner against the bursting-charge igniter o.
This closing may be, of course, effected in
some other manner—for instance, by turning
the head v of the safety-rod ¢ to a pin shape
or by making the safety-rod of the same soft
material throughout and providing'it with a
groove 1nside the closing-disk #n. Further, a
soft ring or a body of some other shape, of
soft material, may be placed in a correspond-
ingly -shaped recess in the closing-disk =,
which ring would then be pressed into a groove
of the safety-rod. | | |

The safety-rod ¢ may be made of the same
diameter as the primer or of a larger diame-
ter. In the latter case the upper surface of
the head may be recessed, so as to surround
the bottom of the primer. - S

The working of the fuse is as follows: The
spring-held mass &', owing to its momentum,
strikes, when the shot is fired, together with
theignition-cap ¢°, against the ignition-needle
S, thus igniting the ignition-cap. The flames
pass through the perforations s in the plate 7
to the composition ring 7, which burns away
while the shell leaves the gun and completes
a part of its trajectory. The locking-ring %
becomes released, and therefore also the parts
situated under it and connected with each

other—viz., the locking-sleeve p, with the

needle » and the bursting-charge igniter o.
I'he parts mentioned are held fast during the
remainder of the travel of the projectile only
by two breaking-pins #. When the shell
strikes an obstacle, the bursting-charge cas-
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ing, with the locking-sleeve » and the needle
7, strikes against and breaks the pins and the
locking-ring % is also moved forward: Owing
to the advance of the parts mentioned at the
end of this movement the primer is com-
pletely surrounded by the bursting -charge
igniter. At this moment the point of the
needle 7 strikes the detonating-cap % and ex-
plodes it. The flames pass into the primer,
explode it, and the latter causes the explosion
of the bursting charge, completely surround-
ing it. :

In the fuse illustrated in Figs, 17, 18, and

19 the center of the fuse A is formed into a

bearing for the primer - holder ¢ and the
needle-plate /, the lower part of the fuse
terminating in a screw-threaded part A’ of
less diameter, on which is secrewed the burst-
ing-charge-igniter casing ¢. The safety-rod
in this case, made in two parts d and &/, the
lower, @', being made preferably of steel and
bored to receive a screw-spindle B with a nut

C movable on it and provided with two pro-

Jections, slots for the said projections being
formed.-in the part &.  The screw-spindle is
provided at the bottom with a head which is
cross-cut to allow for a screw-driver to be
used, and it engages by means of a cylindrical
projection with the screw-threaded pin of the
safety-rod d’ and is connected over the end
surtace of the latter with the part @ by means
of a cross-pin K. o

The bursting-charge igniter o is provided

in a central casing in its lower part with a

helical spring ¥, the lower end of which rests
on the projections of the nut C, projecting
through the longitudinal slots in the safety-
rod. When the spindle B is screwed up, its
nut, guided by means of its projections in the
slots in the rod ¢, is forced to move-upward
and compresses the spring F. | |
The breaking-pins ¥ are arranged in such a
manner that the locking-disk 2 when moved
forward together with the bursting-charge-
1gniter casing comes in contact with them only
when the point of the needle » comes right up

-against the detonating-cap A, but does not

penetrate it to effect ignition. In this po-
sition the primer / is completely surrounded
by the bursting-charge igniter o, the oblique

- pertoration G of the locking-sleeve p, the Iat-

eral position of which is fixed by the screw
N in the fuse-body A, and the groove M in
the primer-holder is brought into communi-
cation with the passage H of the fuse-body A,
and the fuse is ready for use as a time-fuse.
Assuming that the helical spring F has been

set by turning the spindle B, (which should be -

done only just before putting the fuse into
the shell, so as to preserve the spring, ) the fuse
works as follows: After the composition ring
¢, as described for the percussion-fuse, has
been ignited and burned the parts connected

needle 7, locking-disk », and bursting-charge-
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together—viz., the locking-sleeve » with the

130
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igniter casing m—are moved forward by the

_ helical spring F until the locking-disk » comes
in contact with the breaking-pins #, in which

. position, as already stated, the oblique per-

5 foration G of the locking-sleeve » communi-
. cates with the passage H inthe fuse-body A
~ and. with the top of the primer_ 7. = Together
- -with the ignition of the ring 7 the ignition of
' -the composition ring s/ of the upper part ;-

takes place.. The ring ;7 transmits the fire

- after a-certain time in the ordinary way to
~the composition ring K’ of the lower part K

-and thence to the powder-core L in the fuse- |
body A. The flames finally pass, after hav-
1Ing been increased by the powder L, through
- the passage H to the primer 7, which explodes

and- ignites the charge o, which explodes the

_ bursting charge of the projectile.

20

- If-the fuse is to be used as a percussion-

fuse,the lower part K is turned to the 3k mark,

~whereby, as is well known, the fire is pre-

| as

vented from passing to- the powder-core 1.

and the fuse cannot act as a time-fuse. When

“the projectile strikes an obstacle, the pins v

break, and the remainder of the action is the
same as already described in the case of the

" percussion-fuse.

o

35

40.

- Having now pa;rti.cmarly described and as-

certalned the nature of my said invention and
In what manner the same is to be performed,
I declare that what I claim is— -

rated therefrom, said bursting-charge igniter
being adapted to move into proximity with
and be exploded by said primer.

2. A fuse comprising a stationary primer,
a bursting-charge igniter normally separated
therefrom, said bursting-charge igniter being

adapted to move into proximity with and be

exploded by said primer, and means con-

~ trolled by a premature ignition of said primer
for preventing communication between said

45

55

primer and said bursting-charge igniter.

3, A fuse comprising a stationary primer,

means for igniting said primer, and a burst-

ing-charge igniter normally separated from
sald primer, said bursting-charge igniter be-
ing adapted to move into proximity with and
be exploded by said primer. '

4. A fuse comprising a stationary primer,

means for igniting said primer, a bursting-

charge igniter normally separated from said

- primer, said bursting-charge igniter being
‘adapted to move into proximity with and be

exploded by said primer, and means controlled

- by a premature ignition of said primer for pre-

- venting communication between said primer

6o

- and said bursting-charge igniter. |
5. A fuse comprising a stationary primer,
-a movable bursting-charge igniter, and means

for retaining said bursting - charge igniter
temporarily in position, said bursting-charge
igniter when displaced being adapted to move

S TR
. . - I " - J | H i -

° 1." A fuse comprising a stationary primer, "
‘and a bursting-charge igniter normally sepa-

1into'proxiinity with and be exploded by said 65
primer. | .

6. A fuse comprising a staﬁionary primer,

a movable burstihg-charge igniter, means for

retaining said bursting-charge igniter tempo-

rarily in position, said bursting-charge igniter 70

.when displaced being adapted to move into
proximity withand beexploded by said primer,
‘and means controlled by a premature ignition
of sald primer for preventing communication
‘between said primer and said bursting-charge 75

igniter. -

7. A fuse comprising a stationary primer,
means, for igniting said primer, a movable
bursting-charge igniter, and means for retain-
ing sald bursting-charge igniter temporarily 8o
1n position, said bursting-charge igniter when

| displaced being adapted to move into-prox-

imity with and be exploded by said primer.

8. A fuse comprising a stationary primer,
means for ignifing said primer, a movable 85
bursting-charge igniter, means for retaining
sald bursting-charge igniter temporarily in

‘position, said bursting-charge igniter when
displaced being adapted to move into prox-

imity with and be exploded by said primer, 9o
and means controlled by a premature ignition

-of sald primer for preventing communication

between said primer and said bursting-charge

1gniter. -

9. A fusecomprising a casing, a stationary 95
primer in said casing, and a bursting-charge
igniter in said casing, said bursting-charge ig-
niter being adapted.to slide in said casing and
lie in proximity to said primer.

10. A fuse comprising a casing, a station- 100
ary primer in said casing, means for igniting
said primer, and a bursting-charge igniter in
said casing, said bursting-charge igniter be-

Ing adapted to slide in said casing and lie in
proximity to said primer. ‘ 105

11. A fuse comprising a casing, a station-
ary primer in said casing, a bursting-charge
1gniter in said casing, said bursting-charge
igniter being adapted to slide in said casing
and lie in proximity to said primer, and means 110
controlled by a premature ignition of said

“primer for preventing sliding of said burst-

ing-charge igniter in said casing.

{ 12, A fuse comprising a casing, a station-

ary primer in said casing, means for igniting 115

‘said primer, a bursting-charge igniter in said

casing adapted to slide therein and lie in prox-
1mity to'said primer, and means controlled by
a premature ignition of said primer for pre-
venting sliding of said bursting-chargeigniter 120

1in said casing. - -

13. A fuse comprising a casing, a station-
ary primer in said casing, and a bursting-
charge igniter in said casing normally located
away from said primer and adapted to slide 12-
forward and surround said primer. |

14. A fuse comprising a main casing, a sta-

tionary primer in said casing, and a sliding

' + R hl:i! ' r_.!|
I 1Y
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casing in said main casing adapted to contain

. a bursting-charge igniter, said sliding casing

IO

being arranged to slide forwa,rd a,nd surround
sald primer. -

15. A fuse comprising a casing, astationary
primer insaid casing,a bursting-charge igniter
1n sald casing normally located away from said
primer and adapted to slide forward and sur-
round said primer, and’ Ineans controlled by a
prematureignition of said primer for prevent-
ing movement of said burstmg—-charge igniter

3 and for isolating it from said primer.

20

30

35

40
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16. A fuse comprising a main casing, a sta-
tionary primer in said casing, a sliding casing
1n said maln casing adapted to contain a burst-
ing-charge igniter, said sliding casing being
arranged to slide forward and surround said
primer, and means controlled by a premature
1gnition of said primer for preventlng move-
ment of said sliding casing.

17. A fuse comprising a casing, a stationary
rod in said casing, a primer on the upper por-

tion of said rod, and a bursting-charge igniter

surrounding the Jower portion of said rod,

adapted to slide forward in said casing a,nd

surround said prlmer

18. A fuse comprlsmg a casing, a sta,tmnarv
rod in said casing, a primer on the upper por-
tion of said rod, a bursting-charge igniter sur-
rounding the lower portion of said rod, adapt-
ed to slide forward and surround said primer,
and means controlled by a premature ignition

of said primer for preventing movement of
sald bursting-charge igniter.

19. A fuse comprising a main casing, a sta-
tionary rod in said casing. a primer on the up-
per portion of said rod, and a sliding casing
surrounding the lower portion of said rod,
adapted to contain a bursting-charge igniter,

sald sliding casing being arranged to slide for-

ward and surround said primer.
20. A fuse comprising a casing, a stationary

primer in said. casing, a bursting-charge ig-
niter normally separated from said primer,

sald bursting-charge igniter being adapted to
move 1nto proximity with and be exploded by
sald primer, and a combustible ring for con-

trolling the movement of said bursting charge |

with respect to said primer.
21. A fuse comprising a casing, a stationary
rod in said casing, a primer on the upper por-

- t1on of said rod, a bursting-charge igniter sur-

rounding the lower portion of said rod and-

~adapted to slide forward and surround said

55

primer, and a combustible ring for control-

ling the movement of said bursting-charge ] ig-

- niter with respect to said primer.

60

65

22. A fuse comprising a main casing, a sta-
tlonary rod in said main casing, a prlmer on
the upper portion of said rod, a sliding casing
surrounding the lower portlon of said rod,
adapted to contain 2 burstmg—charge 1gn1ter

-and a combustible ring in said main casing for

controlling the movement of sald Shdmg cas-
ing.,

749,534

'23. A fuse comprising a main casing, a sta-
tionary rod in said main casing, a primer on
the upper portion of said rod, a sliding casing
surrounding the lower portmn of said rod,
adapted to slide forward and surround said
primer, a sleeve portion attached to said slid-
1Ing casing, a combustible ring adjacent to the
end of said sleeve portion, and means for ig-
niting said combustible ring.

24. A fuse comprising a2 main casing, a rod
1n sald main casing, a primer on the upper por-
tion of said rod, a sliding casing in said main
casing surrounding the lower portion of said
rod, said sliding casing being arranged to slide

75

forward and surround said primer, and a softr 8o

mass arranged adjacent to said primer and said

sliding casing, said soft mass being adapted to

be deformed by a premature ignition of said
primer and to prevent the movement of said
sliding casing. :

25. A fuse comprising a maln casing, a sta-

‘tionary rod in said main casing, a primer on

the upper portion of said rod, a sliding casing
surrounding the lower portlon of sald rod,

adapted to contain a bursting-charge igniter,

! asleeve portion attached tosaid sliding casing
and surrounding said - primer, a firing-needle .

carried by said sleeve portion, a detonator-cap

for igniting said primer arranged in the path

of said firing-needle, a combustible ring adja-

Q0

95

cent to the end of said sleeve portion, a dato- |

nator-cap for igniting said combustible ring,
and means for exploding said last-mentloned
detonator-cap.

26. A fuse comprlsmg a main casmg, 2 rod

in said casing, a primer on the upper end of
~said rod, a sliding casing, adapted to contain
a bursting-charge igniter, surrounding the

lower portion of said rod, and means for mov-

rounds sald primer.

27. A fuse comprising a main. casing, a rod_

in said main casing, a primer on the upper por-

100

ing said sliding casing forward until it sur- 105

tion of said rod, a sliding casing surrounding

the lower portion of said rod, and a spiral
spring for advancing said shdmg casing until
1t surrounds said primer. '

' 28. A fuse comprising a main casing, a rod

I10

in sald main casing, a primer on the upper por-

tion of said rod, a sliding casing surrounding

the lower portlon of said rod, a spiral spring’
for advancing sald sliding casing until 1t sur- -

115

rounds said primer, and means for adjusting

‘the tension of said spiral spring. -

29. A fuse comprlsmg a main casing, a rod

in said main casing, a primer on the upper por-

120

tion of said rod, a sliding casing, adapted to

ing the lower portion of said 1 rod, a sleeve por-
tion on sald sliding casing, a combustible ring

“adjacent to the end of said sleeve portion,means

contain a burstmﬂ-charﬁ'e igniter, surround-

125

for igniting said combustible ring, means for

advancing said sliding casing as said combus-
tlble ring 1S consumed a passage in said main
casing contalning a tlme-chartre means for

X 30
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igniting said time-charge, and means for com-
municating the flame of said time-charge to |

sald primer when said sliding casing has ad-
vanced a sufficient distance in said main cas-
ing to surround saild primer.

30. A fuse comprising a main casing having
rings therein adapted to communicate with a
time - charge, means for igniting the time-
charge, a rod in said main casing, a primer on
the upper portion of said rod, a sliding casing
surrounding said rod, adapted to contain a
bursting-charge igniter, a sleeve portion on
said sliding casing, said sleeve portion having
an aperture adapted to register with said time-

>

charge when said sliding casing has been ad-
vanced, sald aperture being adapted to com-
municate the flame of the time-charge to said
primer, a combustible ring adjacent to the end
of sald sleeve portion, and adjustable means
for advancing said sliding casing in said main
casing. -

In testimony whereof I have hereunto set

my hand in presence of -two subscribing wit-

nesses.
HERMANN DAHLKE.
Witnesses: |
Max MEYER,
ErNsT EBERHARDT.

L5
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