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No. 734,697

Patented July 28, 10083,

"UNITED STATES PATENT OFFICE.

 LOUIS GATHMANN, OF CHICAGO, ILLINOIS.

SAFETY-FUSE FOR HIGH-EXPLOSIVE SHELLS..

.&PEGIFIC.&._TIGN forming part of Letters Patent N 0, 734,697, dated July 28, 1908.
B, Application filed December 18, 1887, Serial No. 662,420. (No model.)

To all whom it may coneern:

Be it known that I, L.oUI3 GATHMANN, of
Chicago, Illinois; have invented eertain new
and useful Improvementsin Safetv-Fuses for
Iigh-Explosive Shells, of which the foilow-

ing is a specifieation. - |

This invention relates to safety-fuses for

high-explosive shells, and is in the nature of
an improvement upon the structure set forth
in my Letiters Patent No.
May 25, 1897. - |

The present improvement has for its object

~ to insure the safety of the priming charge by

18

~claimed a construction wherein a fuse-for

positively preventing it from being affected
by the gases produced Dby a premature ex-

plosion of the detonating charge.” In myprior

Letters Patentaforesaid I have deséribed and

- high-explosive shelisis provided with a cham-

20

ber containinga.priming charge of explosive

material and a second chamber in which the

detonating charge is normally contained and

~ which has a cubical capacity of sufficient

25
- the detonatingcharge, and a passage between

30

. the pressurs generated by

LAM
G4

40
45

._se

showing ‘the parts in |
cupy In the shell before the latter has been

- 81ze¢ and walls of sufficient strength to with-
stand the force of a premature explosion of

said two chambers through which the.fuse
may pass during the fligcht of the shell.

~.In order to obtain the object of my present
inventien, I provide maans for positively clos-

Ing the passage between the two chambérs, |

fald means being controlled and operated by
reason of the ex-
plesion of the astonating charge in the fuse-
chamber and serving, because of said prema-
ture explosion, to prevent the passage of the
gases generated by said explosion from the
fuse-chamber to the priming-chamber.,
In the accompanying drawings, Figure. 1
is & longitudinal sectionof a shell or projec-
tile embodying my inventinn- in ons form.
Kig. 2 is an enlarged longitudinal sectional
view of the priming and detonating cases,
the position they oc-

fired from the gun.
to ¥ig. 2, showing the position of the parts
‘after the shell has been fired from the gun.
Fig. 4 is a transverse sectional view taken on
the line 4 4 of Fig. 9.
lar to Iig, 1, illustrating a modified ¢onstrue-
tion of the priming and detonating devices,

033,042, granted.

Fig. 3 is a view similar |

¥ig. 5 is a view simi- .

[

|

T Ser-unbipr

|

]

{

TR

1ts chamber provided with a pri

Iig. 6 is an enlarged sectional view of the
priming and detonating devices shown in Fig,
9, the same being shown in the position they

| occupy in the shell before the latter has been

fired from the gun. Fig. 7 is a view similar
to Fig. 6, showing the parts in the position
assumed by them after the shell has heen dis-
charged from the gun. - |

Initsgeneral features the present structure
18 similar to that set forth in my prior Let-
ters Patent, hereinbefore referred to, A re pre-
sentlog the shell, and 3 the. main explosive
charge of gnneotton or other high axplosive,

C indicates the priming-chamber case, aud
D the detonating-chamber case, the two be-
ing shown in the present instance as con-
nected by providing the base of the former
with an externally-serew-threaded portion,
over which the correspondingly internally
threaded upper end of the latter is serowed.
The detonator-case I has walls of a sufficient
strength, and the denotator-chamber D’ ig of
sufficient capaeity to withstand the pressure
geunerated by the accidental explosion of the

|-Getonator normally contained therein, as set

forth in my prior Letters Patent, and there
18 located in said chamber a tube or stock d,
in which is located a plunger E, carrying a
detonating charge F of fulminate or other
suitable material, and provided atitscutward
end with a seat f to receive a percussion-¢ap
of any improved typs aznd a passage ', ex-
tending from said seat to the c¢harge of ful-
minate F. The priming-chamber case C hag
ming chargo
G of guncotton or other suitable exXplosive,
and the walls of said case are provided wish
iateral apertures ¢ to sstablish communics-
tion between the priming-chamber and the
interior of the shell A. -

H indicates a stoek or tube mounted in the
priming-chamber, the rear stock d.and front
stock 1 being arranged in line with each
other, and preferably with their axes cojnei-
dent with the axes of the cases and of the
shell, and there is provided 2 passage I in

line with the two stocks and formed in the |

present instance in the base of the priming-
chamber case C and adapted to permit the
passage of the plunger E from the rear stock
to the front stock after the shell has been fired
from the gun,
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J indicates a plunger movable within the |

front stock H, its rear end being preferably
conical, as show n at s, and thele 18 mounted
- in said plunger a pinJ’, extending longitudi-
5 nally of the same and normally projecting
rearward from the said plunger a short dis-
tance, as shown in-detail Iin Fig. 2. The
plunger J 18 sec. red to the stock by means
of a brittle serew or break-pin 9, and the pin
J’ is secured in the plunger by means of a
similar brittie secrew or break-pin j°, while
the pluuger E is secured in the stock < by
means. of a brittle serew or break-pin e, the
said plunger being normally held at the rear
ends of their - espeetive stocks by said screw
or pin, as shown in Fig. 2.
The passagel between thedetonating-cham-
ber and the priming-chamber is control]ed
"and normally closed by a block or plug K,
preferably constructed of copper or some
other relatively soft metal, there being pro-
vided a lateral recess L, extending from the
passage I to the side of the casing C, said re-
cess increasing in width outwardly, asshown
in Fig. 4, while its inner portion 1 is semi-
circular in form and of greater diameter than
the passage I, so as to form seats for the
block or plug I{. This latter is of sufficient
width to close the passage I when in the po-
sition shown in Figs. 2 and 4 and is normally
held in that position by the engagement of
the pin J' of the plunger J with a recess £ in
the upper surface of the bloek or plug. - The
block or plug is not symmetrical with respect
35 to the axis of the passage I and of the cases
"and shell, being provided with a laterally-pro-
Jecting portmn ', which extends outward
into the recess L. I‘he recess I. is closed by a
band or ring M, which is held in position be-
40 tween the cases C and D when the two are
serewed together and by the remmovalof which
-access may be had to the recess L, in an ob—
vigus manner,
Openings 1 are provided in the walls of the
45 stock H to establish communication between
the interior of said stock and the priming-
chamber of the case C, these openings being
preferably located oipposite and in line with
the openings ¢ of the said case and both sets
ro of openings being provided with thin metal-
lic coverings A/,
internal pressure.
The device thus constructed operates in
the following manner: Ino case of a prema-
55 ture explosion of the detonating charge car-
ried by the plunger E the chamber D’ will,
as set forth in my prior Letters Patent, re-
sist theé force of this explosion and not be
ruptured thereby. ™The pressure of the gas,
6o however, will be exercised against the under
face of the block of plug K :;md will force the

IO

I5

20

25

30

said block or plug upward against its upper

seat and will thereby positively close the
lower end of the stock or tube H and prevent
65 the heated gases produced by the explosion
from having access to the priming charge G.
In the normal use of the shsll, however, after

which will readlly yield to

B

734,607

‘the same has been fired from the gun, the

screws or pins which hold the plungers E and

J will be broken in the manner set forth in
my prior Letters Patent, and after the shell

has passed some distance from the gun these

plungers will move forward into and assume
the position shown in Fig. 3. The forward

movement of the rear plunger E intc the’
front stock H is permitted by the lateral

movement of the block or plug K, which lat-

ter, owing to the rapid rotary motion impart-

ed to the shell after it leaves the gun, will be

carried laterally outward by centrifugal foree

into the recess L, as shown in Itig. 3, thereby
opening the passage I and permlttmﬂ' the

plunger E to move forward into the positiop
This lateral movement of
the block K is assured by reason of its center

shown in Kig. 3.

of gravity being located at one side of the
axis of the shell, such location being due to
the non- qymmetrlcal form given to it in the
manner heretofore puinted out by reason of
its laterally - projecting portion k. When
the parts are in the position shown in Fig. 5

the striking by the shell of a suitable resmt-
ance will cause the explosion of the detonat-

ing charge in the plunger E by reason of the

contact of the percussion-cap carried by said
plunger with the pin J’ or the end of the

plunger J, and, as shown in Fig. 3, this will

OGeur whenf said detonating chargﬂ is oppo-,
site the apertures 2 in-the “stock H, so that
the explosion of said charge will be cominn-
nicated to the priming charge G, and thence

through the opening c to the main charge B
of the shell.

70

15

8o

95

100

In Fig. 1 I have shown a qhe]l provided

witha detonatmg and priming charge located
at each end; but either one of these detonat-
ingand priming charges may be omitted. In
said construction I “have shown the device
in the frontot the shell assupported therein
by providing the base of the detonating-
chamber D with ascrew-threaded portion d',

which screws into a diaphragm N, havmg
apertures 7 establishing communication be-

tween those portions of the shell lying on op-

posite sides of said diaphragm. 7The device
in the lower portion or base of the shell 'is
shown as screwing directly into the said base.

In Figs. 5, 6, and 7 I have shown a niodi-

fied form of constrnctwn in ‘'which the front
stock H is extended through and forms a
lining for the passage I between the front

105

110

Iis_

120

and the rear stocks, said front stock H be- :

ing provided with an internal ring or annu-

lar projection O, the forward shnulder o of

which forms a sed.t against which a corre-
sponding shoulderp on the plunger J abuts
when the shell is ﬁrnd from the gun and the
break screw or pin 4 is broken, these shoul-
ders by their abutments serving to stop and

limit the rearward yielding of the planger J .
In the

at the inicial movement of the shell.
construction shown in said Figs. 5, 6, and 7
the laterally-yielding block or plun' K is dis-

125

130

[ pensed with and the plunger J has a longi-
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tudinal aperture Q of gradually-increasing

width rearwardly, so that the rear portions |
- of the walls of said plungerare comparatively

thin and capable of expanding and yielding
cutward. '
this portion of the plunger J a ring or pro-
Jecting aunulus ¢, which is adapted to en:
gage with the rearmost shoulder o’ of the an-
nular projection O of the front stock when
the plunger is expanded. |

R indicates a pin extending longitudinally

through the opening  in the plunger J and

having at its rear end a conical plug +, which !

conforms to the taper of the rear portion of
the cpening Q. A suitable nut or ecap 7 is
provided on the forward end of the pin R.
The device thus constructed operates in
the following manner: In the ease of a pre-

There is provided externally on

3

¥ positively closing the passage between said
“chambers, substantially as deseribed.

2. The combination with an explosiveshell,
of a fuse, comprising a chamber containing
& priming charge of explosive material, a sec-
ond or detcnator ehaumber in the rsar there-
of, a passage connecting the two chambers, a
| detonator normally held in $he second cham-
ver 1n line with said passage and adapted to
pass through the same during the flight of the
| shell and means contreolled by an execess of
| pressure jn the detonator-chamber for posi-

tively closing said passage, substantially as
described. | : |

3. In a device of the c¢haracter described,
the combination with a casing having a prim-
ing-chamber at its forward end, a detonaior-
chamber in the rear thereof, a detonator nor-

!

mature or accidental explosion of the detona-.| mally held within said latter chamber, and a

torinthechamber D'the pressureof the gasin {

sald chamber will bo exerted on the plungerJ
by acting upon the rear exposed face of the

conical plug r of the pin R and will force this

plug forward, thereby expanding the rear
portion of the plunger and causing the an-

nular projection or shoulder g of the plunger

to engage the shoulder o’ of the projection
O, and thus arrest the forward motion of the
plangerJ. Further pressurswill expand the
sald plunger so as to firmly close the passage
{ by reason of said expansion and by reason

of the contact of the ring ¢ with the ring O,

and thereby positively prevent the passage
of the gas generated by the explosion into
the priming-chamber. Under normal condi-
tions, however, when the shell is fired from
the gun the screws or pins ;' and ewill break
and the plunger J and E will move forward
1n the manner already described into the po-
sition shown in Fig. 7 and will operate to
explods the priming and main charges in the

‘manner already set forth.

It is obvious that various modifications in

the details of construction may be made with-

out departing from the prineciple of my inven-
tion. ¥or example, the shell and the cases

may be coanstructed in various manners, and

different meéans for connecting the same may
be employed. It is, moreover, obvious that
the fuse may be considered as a smali shell

- or, 1n other words, that the principle of the

35

- struction shown and deseribed.

60

65

invention embodied in the fuse may be em-

bodied in a shell. . IR
I therefore do not wish to be understood as

limiting myself strictly to the precise con-

- Icialm— |

- 1. The herein-described improvement in
fuses for high-explosive shells, consisting of
a chamber containing a priming charge of ex-
plosive materyal, a second chamber, a detona-
tor normally held within said second cham-

which the detonator may pass daring the
flight of the shell and means controlled by ex-

ces8s of pressure in the second chamber for | external

i 4 H toT
e | |i'§ . h
- - . 1 = BH .
4 L 13 lii

ber, a passage between said chambers through |

TR L

passage connecting the two chambers, of a
-block or a plug located in said passage and

agapled to positively close the same upon an .
| eXxcess of pressure in the detonator-chamber

and to be moved laterally by the rotation. of
theshell to open said passage after the shell is
fired from the gun, substantially as set forth.
| 4. In a device of the character described,
| the combination with a fuse-casing having a
priming-chamber and a detonator-chamber
and a connecting-passage, of guide-tubes one

plunger unormally held in each guide-tube

}

| a laterally-movable block or plug normally
| held in said passags by engagement with the
! forward plunger and adapted to positively

close said passage upon any excess of pres-
sure in the detonsator-chamber and to be
moved laterally ontward by the rotation of
the shell when the said
stantially as set forth. = L
5. In a safety-fuse of the character de-
scribed, a detonator - casing comprising 3
l detonator - chambar opened and internally
threaded at its forward end, a priming-cham-
ber externally threaded at its base to screw
intothedetonator-chamber,a connecting-pas-
sage exitending longitudinally through said
base, a lateral recess adapted to receive a
safety block or.plug extending through said
base from the passage to the side of the cas-
ing and a ring or band clamped between the

plunger is freed, sub-

cess, whereby, when the two parts of said cas-
ing are unscrewed, said ring or band may be
removed to give aceess tosaid recess, substan-
tially as deseribed.” = -

6. Inasafety-fuseforhigh-explosiveshelis,

charge of guncotton orthe:like and provided
with openings in its lateral wall having yield-

ber and provided with lateral openings lo-
cated opposite those of the casing and having
yielding coverings of thin metal, and

.,

. ".I =1 !EIH_ -E;:I ™ . . . - ) i

| In each chamber in line with said passage, a

adapted to be freed by theshock of firing, and

two cases and closi.::; the mouth of said re-

a priming-case adapted to coutain a priming

7¢

75

30

00

95
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105
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ing coverings of thin metal, a guide tube or -
stock extending longitudinally of said eham-

£3C
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a detonator adapted to move longitudinally |

of sald tube or stock and to be opposite said
openings when in position for explosion, sub-
stantially as described.

7. Ashell for high explosives provided with
a fuse way or channel and a lateral recess or
chamber, in combination with a barrier or

partition normally closing said fuse way or
cnanunel and movable into said lateral recess
or chamberduring the flight of the shell, sab-
stantially as described.

8. In a shell, a bursting charge, a fuseway,

a detonator adapted to move therein, and z
varrierefféctually closing the fuseway, where-

by, upon the accidental or premature explo- |

sion of the detonator the fuseway is blocked
thereby preventing the passage of the gases
from the detonator to the bursting charge.
3. In a shell, a bursting charge therein, a
fuseway, a detonator adapted to move in the

fuseway, and a barrier positively engaging

- and closing said fuaseway, so as to confine the

gases from the detonator in case of the acci-
dental or premature explosion of the detona-

754,807

tor, and means to move said barrier when the
shell is propelled from the gun.

10. For use in an explosive shell, a closad
fuse-inbe having its walls reduced or wealk-
ened aiornearitsfront end to enable the det-

onator-gases to rupture the same and fire the
shell charge, with a detonator in its rear end

and a block or barrier secured in said fuse-

tube between the detonatorand the wealksened

portion of the same to prevent the gases from
the detonator reaching the weakened portion
of the fuse-tube and firing the shell charge in

case of an accidental or premature explosion
of the detonator.

11. Inashell, a bursting charge, a fuseway,

a detonator adapted to move therein, and a
barrier or block arranged to close the fussway
and constructed to be moved by the rotary
motion of the shell when propelled by the gun,
as set forth. -

T LOUIS GATIIMANN.
Witnesses: |

FREDERICK C. GOODWIN,

IRVINE MILLER. |
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