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: 2 Claims. (CL 102—4) '

The present. invention relates to blasting tor-

pedoes, and more especially to torpedoes which:
are intended for underwater blasting, as for ex~ -

. ample, in wells, either in water wells, or oil wells,

§ and for submarine blasting, such as is used in

the removal of under-water obstructions, or for

wrecking submerged fouiidations, -

One object of the invention is to provide in such

8 torpedo, a novel arrangement whereby the ex-

10 plosion of the charge is caused in a peculiarly
" efficlent manner when the torpedo is submerged
in Hquid. o _ o
Another object is to provide in such a torpedo,

Y

a peculiarly effective form of explosion-initiat- -
18 ing device, the operation of which will not be.

affected by surrounding conditions, eithef of
moisture or of pressure. _
Still another object is to provide a novel form
of sealed lead-in assembly for. the water-tight
20 explosion-initiating -container,’ by means of
which wires may be led into the interior of the
container in a simple and easy manner, and the
assembly securely sealed against Ingress of mois-
ture. .
_ 88 . Still another object is to provide a. novel form

_of wiring srrangement, whereby a plurality of

- detonators may be exploded simultaneously.

A further object. is to provide a torpedo as-
sembly, which may be easily and quickly loaded
90 with a minimumof danger {o the opefator.

. It has been determined that when & defonator
at the top of a edlumn of explosives in a cylindri-
cal opening, such as a drilled-well hole is €x-

. ploded, the detonation develops a pressure, and
35 as the propogating wave of detonation travels
downwardly, the developed pressure wave pre-
cedes the same. As the pressure wave precedes
the detonation wave, there is a rapid and coin-
cident buliding. and acceleration of the pressure
. 40 wave, and this pressure.retards the influence of
- the detonation wave within the cdolumn of ex-
plosives, and lowers the disruptive force of the
explosion as detonation progresses toward the

. bottom of the column. . L
45 The present invention obviates this detrimental
effect -of the pressure wave by making use of

.spaced detonators with explosives located. be-

. tween them. With such an assembly and with
the explosion of both detonstors occuring simul-
50 taneously, the adverse effect of the pressure wave
" is nullified, the result of such an arrangement
being that the pressure waves are expended in
giving 2 greater impulse to the detonation wave

at each end of the explosive column. '

88 As s further refinenient the detqpator_s. are

S

containers for the explosive charge,

- enclosed in mols'ture-brdof and rigid containers,

insuring explosion of the detonation charge ‘in
an atmosphere of normal pressure. Normal at-
mospheric conditions may he taken as ideal for
the creation of the detonation wave, and the &

sealed containers provide for maximum develop- '

ment of such. -waves by explosives in a dry con-
dition. : :
In the accompanying drawings: .
Figure 1 is an eievation of a preferred embodi- 10
ment of the invention, a portion of the casing
being cut-away to show .the charge.- .
Figure 2 is a vertical sectional view of the
device. . o ' : o
Figure 3 is an enlarged view of the upper of 15
the explesion initiating devices, illustrating the

~ manner of sealing the same.

Figure 4 is a top plan view of the upper ex-
plosion initiating device. S .
Figure 5 is an enlarged sectional view of the go
lower explosion initiating device. o
PFigure 6 is a sectional view on the line §—8§
of Figure 5. coo . .«
Figure 7 is a perspective view of one of the

. 2B
Figure 8 is o sectional view illustrating the

-manner of loading the torpedo.

Figure 9'is a sectional view on the line 9—8 of E

Figure 8. : ,
. Figure 10 is & detail sectional view showing one 3¢

- of.the sealing assemblies for the lead-in wires.

Describing the drawings more particularly, the -
torpedo is - preferably provided with an outer
casing |1 that is generally tubular in form, and
which may be of any desirable size, the side be-' g5

" ing detérmined by the use to-which the’ device Is.

to be put. -Preferably the casing |1 has an open
top or mouth 12 and a bottom wall 3 that may
advantageously be conical, and which is . pro-
vided with openings {4 to provide access.by water 4

_or othier fluld in which the toipedo is immersed - -

to the interior of the casing. .
A bail or strap 15 may be riveted to the casing
{1, as at [6, at the top of the casing, and inserted -
through openings |7 in the bottom wall in order 45
that the lower portion I8 of the bail may under- = -

- lie and support the bottom wall. The bail {6

extends upwardly to a point sufficiently above -

the mouth as to not interfere with the loading

of the torpedo, and is advantageously” provided go

with a Thember 19, about which a lowering rope * -

20 may be secured. : : : .
The explosives are arranged in a column with-

in the casing (1. with an explosion initiating de-

vice at each-end of the column, 65
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Rererrlng to F'lgures 3 and 5, the explosion
initlating devices comprise cylindrical contain-
ers Zl and 22, respectively. Advantageously these
containers are made of sheet metal that is of

sufficlently heavy gauge -to -resist pressure of -

liquid at the depth at which the torpedo is to
be used in order that the container will not be
deformed sufficiently: to alter the atmospheric
pressure existing within it, and under which it
is loaded.
formed in the wall of the container to strengthen
it.

Reenforcing - channels 23 may be -

The contalners 2f and 22 have open mouths

24 and 25, respectively, located at their upper
and lower end, respectively when they .are in
proper position in the torpedo assembly.
side walls are turned inwardly about the mouths
to form flat flanges 26, these flanges being pro-
vided with a series of bolt-receiving openings 27T,

structure.

Inasmuch as it is desired to -completely. ex-
clude moisture and to prevent a change of pres-
sure within the containers, and since it is neces-
sary that wires to transmit electrical current for
exploding the detonator of the explosives charge

.within the container be led into its interlor, a
special form of closure is applied to close the

mouths of the containers,

Referring to Figure 3, which- lllustra.tes the.
closure for the upper explosion initiating device,
the closure consists of a circular base plate 28
having bolt-openings 29 spaced to register with
the openings 24 of the flange.

The plate 28 is provided with four tifveaded
openings 30 for the reception of threaded nipples

The '

-in which bolts are positioned to secure the closure -

31 that have wire-recelving passages 32 running -

through them longitudinally, and which are pref-
erably provided with. hollowed out cavities 33 in
their upper ends. A hollow thimble 34, having
the lower part of its bore threaded at 35, is
threaded upon each of the nipples. The bore
of these thimbles extends to a polnt above the

end of.the nipple, when the thimble is screwed

down tight against the surface of the plate 28,
to form a chamber 36 for the reception of a body
of sealing compound 37. The chamber 3§ co-
operates with the cavity 33 in the end of the
nipple, so that as the thimble is screwed down,
the seallng compound is forced into the cavlty
32 and is compressed tightly therein.

Each of the thimbles is provided with a wire-
recelving opening 38 through its end, and pref-
erably the walls of the thimble are curved in-
wardly towards thls opening 38, and the sides.of

the cavity 33 curve in toward the wire-receiving .

passages 32, so that as the thimbles aré threaded
downward]y and compress the sealing com-
pound, it is pressed inwardly toward a wire run-
ning through the assembly.

Referring to Figure §, the' lower explosion
initiating device IS closed by a plate 38 having

two threaded openings 40 that correspond gen-

erally to the openings 30 of the upper closure,
and In which the. nlpples 41 are threaded to
extend upwardly withln the contdiner 22. Thim-
bles 42 are threaded upon the nipples in a ' man-
ner simlla.r to the thimblés 3¢, with'the exception
that such thimbles are wlthin thﬂ container in
order to avoid project!ons beneath the initiating
devlce when it is positioned adjacent the bot-
tom Of thie casing 1R

Charges of explosive materle.l as indicated
at 43, are packed wWithin the containers 21 and
22 and suitable électrically. fited detonators 44
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ave assoclated with the charges. Referring. udn
to Figure 3, electrical wires 4% are connectéd with
the detonator 44, and are led through two of
the nipples 31 and thelr assoclated thimbles
32. The wires 45 extend upwards past the
bail 1§, and advantageously are secured to the
cable 20 at intervals by clips 47 in order to
restrain the wires, to avold damege agalnst: ob—
jects as the torpedo is lowered. Connected to
the wires 4% within the container 21 is & peir of
wires 48 that lead from the detonator 44 ot
the lower initiator through the nipple and th.lm

ble assemblies 4(, 42, and upwardly along the
inner side of the caslng t{ to the nipple a.nd
thimble assembles of the upper lnltlators.
through which they pass into  the contalner
21. It will be apparent that when the wires 4%
‘are connected to a suitable electrical firing de-
vice, and such device is operated, the two debo-_
nators 44 will explode. simultaneously and the
initiating charges 43 will set up slmultaneous
detonation waves that will travel towards each
other through a column of explosives 48 loaded
into the casing ! between the containers 21
and 22.

The manner of loading the lnitla.tlng devlcee
is as follows. The container 21 or 22 is a.rra.nged
with its closed end down, and: the explosives 43,
which are {llustrated as belng in usual stick form;
are loaded through the mouth.. The lead wires
45 are thereafter led through the opening 37 in
respective - thimbles, ‘and sealing compound. is
introduced into the bores of the thlmbles Now
the wires &5 are inserted through the passa.ges 32
in the nipples, which have been inserted in the
openings in the cover plate 28 and the thtmbles
threaded on the nipples and screwed down tightly
against the top of the plate, thereby compru.dng
the ‘sealing compound as heretofore described
The electrical detonator #4 is' then attached o
the ends of the wirves 45 and the wlres 48 are
inserted through their respective thimblé and
nipple assemblles, and attached to the wlres 45

10

15

the cover plate 28 or 39 s arranged with the’ bolts'
passing through openings, and nuts .52 are ap-

‘plied to the bolts and screwed down tightly. The

lower initlator is then prepared in a similar man-
ner, the wires 48 being led through the nlpple'
and thimble assemblies, and attached to the det-
onator 44, after which the plnte 38 is Secured
to the flange 28. It may be found as'sa mntter ofA
convenience, that it is more: advlsabl to assemble‘
the lower initiator and place it wlthlndhe caslng
ll .before attaching the wires 48 to the i) 4!,"

-~ After having assembled the lnltlatxng devices'

" the lower container 22 with thewlres it attdched

.

"which, as  illustrated in Flgure T,

'I'h
"87 are loaded, and lowered into the caslxi’g 'y

is placed within an. open topped fnbrlc sack 83
that is provided with loops B4 at,its upper. énd’
A cord, as 55, in Figure 8, 1s’ threaded through the’
loops, and by means of this cord, the’ initiatof 15
lowered to the bottoin of. the casi'n AL, after,
which the cord may be wlthdrawn by ﬁull‘lﬁz on' .
one énd. After the lower lnltlator l.s ln C sltinn
the main explosive charge:of the’ to ed
into the casing.. The explosive. char ‘go 4! whicty
may advantageously be.in’ the'form' of, car't'r'ldgés
56, is ]oaded nto a’ plurallty of fabﬂc,sacks 57

1y

O

L. D

mouthed with loops 58 aftached' to' the side;y m
and openings 39 in their bbttom Wi ., Ady "_f,
tageously the sacks 67 are of the'same h"i" it Ay’
the length’ of the explosive cartrld e ; ;

iy

sadks’ |
by 18
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means of the loops 58 in the same manner as the
lower initiating device, it being understood that
they are loaded into the casing one at a time.
‘When g sufficient quantity of explosives has been
loaded into the casing, the upper initiating de-
vice, also contained in a fabric sack, is positioned
on top of the explosive charge. Thereafter the
wires 45 are led upward, passing the bail and
attached to the lowering cable 20.

From the foregoing description, it will be read-
ily appreciated that an extremely efficient tor-
pedo is provided by this structure. The initiating
charges that are within the containers 21 and 22
are maintained at normal atmospheric pressure
by means of the closure assembly and are also
protected against moisture. The wiring arrange-
ment enables both initiators to be fired simultane-
ously, with the result that detonating waves. are
created simultaneously at each end of the column
of explosives, the waves fravelling at equal rates
toward each other through the explosives and
efficiently causing the charge to explode. The
structure in spite of its advantages does not re-
quire a great amount of time to assemble. The
method of handling the charge and the initiators
results in & minimum hazard from accidental ex-

" plosion. The method of loading the explosives in

30

35

40

fabric sacks permits rapid and safe handling of
high charges and the method of loading the
charge as a series of units, insures a uniform and
maximum density of explosives within the casing.
The openings 59 in the bottom walls of the sacks,
together with the openings in the bottom of the
casing and the open mouth of the casing insure
that the entire column is under equal pressure
conditions, inasmuch as free entry of fluids is
provided for. The method of enclosing electrical
detonators in a container of high explosives, the
entire charge within the container serving as an

initiating device, insures a complete explosion of ~

the main charge, and since the initiating charge
is under normal conditions of pressure, it is in-
sured that the initiating ‘charge will itself ex-
plode withr the greatest eficiency.

3

From the foregoing, it is thought that the con-
struction, operation and many advantages of the
herein described invention will be apparent to
those skilled in the art without further descrip-
tion, and it will be understood that varilous
changes in the size, shape, proportion and minor
details of construction may be resorted to with-
out departing from the spirit or sacrificing any
of the advantages of the invention.

What we claim is:

1. In a torpedo having a tubular casing, a col-
umn of flexible fabric receptacles in superposed
relation in the casing, a plurality of vertically
disposed cartridges of explosive in each of the
receptacles, a fluid-proof and .pressure-resistant
metal container of substantially the same cross
sectional dimensions as the receptacles positioned
at each end of the column of receptacles and
enclosing the said column between them, & plu-
rality of explosive cartridges within each of the
metal containers, a detonating device within each
of the containers, and means for simultaneously
discharging the detonating device.

2. An explosion initiating system for a torpedo
bhaving & vertical tubular casing and a column of
explosive material within the casing, the said sys-
tem comprising an electrical firing device, a fluid-
tight container positioned within the casing and
overlying the top of the explosive column, a
charge of explosive and an electrical detonator
enclosed by the container, a pair cf wires con-
necting the detonator with the firing device, a
second fluid-tight container positioned within the
casing and underlying the bottom of the column
of explosive, a charge of explosivg and an electric
detonator enclosed by the second container, and
& second pair of wires connected to the detonator
within the second container and the wires of the
said second pair being, within the first container,
respectively connected to the wires of the first
pair. .

JOHN RAYMOND HOLRAN.
EDMUND TOWNSEND LEDNUM.
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