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7o all whom it may concern.

Be it known that I, Pumiero L. k. peL
Funco-GrEra, a citizen of Switzerland, and

a resident of Pelham, Pelham Woods, in the

county of Westchester and State of New

York, have invented a new and Improved

Delay-Action Detonator, of which the fol-
lowing is a full, clear, and exact descrip-
tion. ' o -
This invention relates to high explosive
devices with respect to either military or
commercial uses. S
Among the objects of the invention 1s to

.Provide an improved detonator, equipped

with a slow or time controlled fuse, and as-
sociated with improved means to transmit
the effect of the fuse to the main charge of

‘high explostve.

With the foregoing and other objects 1n
view the invention consists In the arrange-
ment and combination of parts hereinatter

described and claimed, and while the in-

vention is not restricted to the exact de-
tails of construction disclosed or suggested
herein, still for the purpose of illustrating
a practical embodiment thereof reference 1s
had to the accompanying drawings, in which
like reference characters designate the same
parts in the several views, and in which—
Figure 1 is a longitudinal sectional view
of a high explosive shell for military pur-
poses equipped with my improvement.
Fig. 2 is a cross sectional view of the

game on the line 2—2.

Fig. 8 is a longitudinal sectional view of
a modified form of the invention designed
particularly for civil or commercial pur-
poses. - - |
" Fig. 4 is a cross section of the same on the

line 4—4 of I'1g. 8. | .
" Fig. 5 is a partial plan view and partial
secéional detail on the line 5—5 of Fig. 5
an : - -
 Fig. 6 is a detail in side elevetion of the
parts shown in Fig. 5 and indicating the
finger picce for rotating the cap to ignite
the friction end of the fuse. _
Referring now to the first form of the
invention I show a shell 10 of any suitable
size or design provided with a head 11 in
which is fitted at the point a nose 12 sup-
ported resiliently by means of a coil spring
13 surrounding the same within the head and

holding it projected in position to impinge

55 against any relatively solid object and so to
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safety screw or screws 14 are loosened.

 The main body of the shell is designed to

be filled with any suitable high explosive,

and at any convenient place within the shell
‘is located my improved detonator indicated

as a whole at 15. - : ,

16 indicates a fuse of any desired efiective
length according to the predetermined time
for the detonation to take place. 'The outer

end.of the fuse is fitted with any suitable

friction device 17 which will act similar to

‘an ordinary match in connection with a frie-

be Torced _backward or inw,ﬁrd when the

60

tion surface 18 carried by or within the nose

12 providing for the ignition of theouter end
of the fuse as a result of the inward move-

ment of the nose at the time of 1impact.
‘At the other end of the fuse within the det-

onator structure is located a quantity of

black powder 19, or its equivalent, adjacent

‘to which is a closed container 20 filled with
‘some powerful chemical re-agent 20" such

for instance as sulfurlec acid. This con-

‘tainer 20 is .formed of some suitable sub-
stance not subject to attack by the re-agent

within it but which responds readily to the

‘action of the ignited black powder whereby

the container is melted or reduced and the

acid therein is set free to initiate the 1gnition
of the high explosive 21 contained in or ad-

jacent to the detonator. As a practical
means for holding this charge of acid I pre-

fer to use a substance in the nature of par-

affin whereby the chemical will be held re-
liablv and for any length of time until the
paraffin is melted by external heat. When
the fuse is ignited as already explained and
burned so as to ignite the black nowder the
heat therefrom melts the paraffin and the
layer or diaphragm of foil 22 that may be
arranced between the parts just referred to
and the main charge of high explosive 21.

Thus the re-agent is set free to act upon

the high explosive causing the detonation
thereof. = -

‘As practised in the form of the invention
shown in Fig. 1 the high-explosive 21 com-
municates its force immediately to the main

“charge 23 in the shell exterior to the detona-
tor 15.

_ The provision of the high explo-
sive 21 within the detonator is for conven-
ience in assemblage of the apparatus.

The commercial form of the invention
shown in Fig. 8 is designed for tse in blast-
ing or other analogous civil pursuits. This
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. form.of the invention comprises, a casing

-~ having inner and outer walls 26 and 27, the

. main space in which is filled with a high

~_ explosive 23" held ‘in"at one ‘end by ‘means

~ cludes a-cap 28 adapted to be rotated or-
- -~ otherwise - moved by “the ‘operator for the
. purpose of igniting the friction-end 17 of
10 a time fuse 16” in connection with a- fric-

. tion.surface 18/, at-any:time after the safety

- screw or-screws 14-are.loosened. ..

Between thecap%andthehlg .:.'"-EXPIO""-
-~ ooSive 237 ave arranged. the. detonating me-
15 dimms including-a mass of black powder 19’

.~ and the container 20’ and. between the bla ck -

- powder and the high explosive is arranged
~ alayerorfilmof foil 22, .

-« In this. form of the invention I provide
. 20.-atime . fuse 167 of-considerable’le; oth which

. fromthe.ignition head 17 is\extended: in-con- -

. ‘tween.'the mmer and-outer ‘walls 26-and: 27

. thereof... The number- of folds or convolu-. -

- 25 tions may be. few. or-many depending upon

~~_opposite or inner-end of the. fuse leads into

. the time desired for the: detonation, The

- thesblack- powder for the ignition thereof, - - withun ‘the shell, o1 de
~-dor the high explosive; -sald- ‘detonating
means - including “a - combustible ‘material,
manually led -
combustible material, and a. ‘chemical re-
-agent-set free to ignite the high explosive.as
& direct

- -which-in:-burning melts the paraflin and sets
30 the acid-free to initiate the firing of the.
R high: explosive. In the form -of the inven-
- tion shown in Fig. 1 the. chamber provided
© between the hose 12 and the. coiled fuse may
- befilled with some suitable:chemical serving
_ 35 asva.smoke: producer-and as a cushion. TFor
-~ this purpese I suggest the wuse of some

- chemical.including-mono-nitro-naphthalene.

~ ~ Copies of this patent may. be obtained for.five cents
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“ignition of

Telaim: o

. 1. In a device of the character set forth,

-

the combination. with a container charged

- with high-explosive, ‘& fuse and means to
4 at ther er _..-_-_--;.-i'g;lit_e;th_e;..fuse,..o,f.detonating‘ means includ-
~ with a detonator.head 11’. This head in- ing ‘a charge of slow explosive into which
-the fuse leads to fire it, a chemical re-agent
adapted “to in t
high -explosive :and a fusible container for
the re-agent adjacent to the slow explosive
and adapted to be-melted thereby to free.the

itiate the detonation  of the

- Te-agent. = . -

2. In a device ‘of the character: set forth,
- the. combination. ‘with. ‘a-shelly a-time fuse
within the shell, -2 mass ‘of. high.-explosive
within the shell: and ‘means to control the
the outer end. of. the. fuse, of
- detonating ‘means for -the high. - explosive

and to which the inner end of the fuse leads,

said detonating meansin cluding:a qu antity of.
black powder-to: be fired: by the fuse, A quan-
tity of sulfuric acid and a -fusible container

- Tor the acid- adjacent -to ‘the. black powder
Wwhereby  the. acid: will be freed: when. the
black: powder acts to melt the container.
~ 3.-In a device. of the character set, forth,
“the: combination- of a shell, “a high ‘explo-

sive within the shell, of detonatin g means

~controlled means. to ignite the
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