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3 Clalms

“In’ making practlce runs with torpedoes the
forward or war head of the torpedois customarily
removed and a practice head is substituted there~

for. The practlce head is filled with: water and ~

prov1ded with means intended to blow: out the
water at the‘end of the run and to-cause thereby
the torpedo ‘to float on the surface so-that it may
be recovered. As the. possible buoyancy hereto-
fore obtainable was limited by the dimensions of

p) the head and by the thoroughness with which the
water could beé dischatrged therefrom, the number.:

of torpedoes lost, either becau.se of failure to.expel
the water completely or to expel it a,t the proper
time, has been ‘high.

" 'One of the objects of the present mventlon is

io provide means for insuring the necessary. buoy-

ancy of the torpedo at the end of ‘a run even in
case of failure of the water to be expelled from
the practlce head.

Another of the objects. of my mventmn is to
provide means for insuring the recovery of tor-
pedoes,  mines, .and “other submerglble dev1ces
after practice use. -

The several features of the 1nvent1on whereby
the above -mentioned anid ‘other ‘objects may. be

attained, will be readily understood from the fol--

lowing description a,nd accompanymg drawing,
in which: @
P 1ds a longltudmal sectlonal view .of the
forward end of ‘a torpedo with o pra.ctlce head
thereon -embodying: the invention;

“TFig. 2 is ‘2 sectional view on a:larger scale of
the air control device of Fig. 1; and

‘Fig, 3isa longitudinal sectional view sumlar to

5 that of Fig. 1 but 111ustratmg a modlﬁed form of

the invention.

In Fig. 1 is shown the forwa,rd end of a torpedo
mcludmg a portion of the. compressmn chamber
2. the bulkhead 4 at the forward end thereof and

‘the practice -or dummy head 6 secured to exten-

sions, 8. of the outer walls. of chamber 2. The
practice Bhead 6 as customary is provided with
towing nose 10, water discharge valve 12 and fll-
ing vent 14,

In the embod1ment of the invention illustrated
in Fig.'1, an inflatable member, comprising a cov-
ering or bag {6 of rubber or other elastic material
impervious to air and water, envelops the head 6
and lies flush with the external surface thereof
so'as not to retard the speed of the torpedo. The
bag 16 isheld firmly in place by means of a clamp-

* “ing ring 18 which-compresses the fabric-of the

o
<t

bag and insures an air tight fit between the fabric
and the head. - The bag 16 is also suitably clamped

or riveted to the shell 8 at the pomt where the

(Cl. 114—20)

towing nose 10 is secured to the head. ' A suitable
relief valve 19 is provided for deflation of the bag
after the torpedo has been retrieved. :

“The means for controlling the mﬁa,tlon of the

“ bag 16 comprises a valve device 28 positioned

within the head and secured to the wall thereof.
As shown best in Fig, 2, the valve device 20, in the
particular embodlment, of the invention illus-

trated, includes a cylindrical body portion'22 of

metal or the like and end pieces 23 and 24 secured
thereto: The interior of: the ‘eylindrical portion
22 is divided by a'solid section 25 into two cham-
bers 26 and 28 of which the former is connected
by means of a port 29-and a pipe 30 with the com-
pression chamber 2 of the torpedo and the latter,

at’the rear end thereof is connected by meansof a

passage 31 in device 20 and aligned passage 32 in
the shell 6 with the space between the bag 16 and
the outer wall of the shell. A ‘passage 84 con-
trolled by a valve 36 conhects chambers 26 and 28.
Chamber 28 is divided into two compartments by
a ‘diaphragm 38 mounted on the valve stem 89 of
the valve 86. The rear compartment of ‘cham-
ber 28 is'in communication not only with the
interior of bag 16, as heretofore described, but
also with the interior of the head 6 through.a
ball-check valve controlled port 40, The forward
compartment of chamber 28 is subjected -to the

‘pressure of the sea: water by means of a pipe 42

and ports 43 and 44 in-the valve casing and shell
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respectively,  Valve 36 is normally held seated by -
the pressure in chamber 26 acting upon the en- -

larged head of the valve in opposition to the pres-
sure in the forward compartment of chamber 38

‘and also in opposition to the action of a coiled

sprmg 46 positioned in that ‘compartment.  End
pieces 28 and 24 are made removable to permit of
adjustment or replacement of the parts, as, for
example, the substitution of a spring of. dlﬁerent
strength for spring 46.

“With the -arrangement above. descnbed 11: will
beé apparent that no air will be admitted ‘to the
interior of bag {6 or to the inside of the head 6
s0 long as the air pressure is maintained in the
compression. chamber unless the pressure of the
sea water acting upon diaphragm &8 increases to
a value sufficient to overcome the pressure acting
on the head of valve 35,
run, when the pressure in the compression cham-
ber falls. spring 46 lifts valve 38 from its seat and
air under pressure flows through passage 34 into
chamber 28. - From chamker 28 the air flows into

the head 6, forcing water out through the exhaust
12 and alsoc into the space between the bag 16 and-
the outer surface.of the head, inflating the bag:
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into the shape indicated in dotted lines in Fig. 1
and giving to the torpedo a positive buoyancy
sufficient to maintain the torpedo at the surface of
the water.

‘When, as sometimes happens, the operatmg
mechanism of the torpedo fails the pressure in
compression chamber 2 stays high and the torpedo
starts to sink.. The pressure of the sea water in
the forward end of chamber 38 will then increase
with the depth to which the torpedo smks, unt11
at a predetermined depth, the pressure actlng on

.the diaphragm 38 overcomes the air pressure act-

ing on the valve head and opens the valve, Air

_ will then be admitted to the head, expelling the

water, at least partially, therefrom and to the bag
{6 inflating the same. This will" give sufficient
buoyancy to the torpedo to  raise it to the surface
of the water.

face even if, at the time of the opening of valve
36, the torpedo. should have sunk so far as to be
1estmg upon the ground ’I‘h1s is an important
advantage resultmg f1 om the provxsmn of the in-
flatable bag which adds a posmve buoyancy to the
torpedo, and a result which wa§ not obtainable
with means heretofore ‘employed for releasmg the
a1r upon-an increase in sea water pressire.

The embodlment of the invention illustrated in
Fig, 3 differs from that above described only in
the locatron ‘of the inflatable member. Instead
of securing the mﬂatable member externally of
the pmctlce head, as in Fig. 1, a Separate air and
wate1 txght chamber 59 is prov1ded within the
head and adjacent one wall thereof and an in-
fAatable. membe er 8%, in-: thlo case not, hecessarily
elastlc is secured therem Chamber 5!) 1nterna1-
Iy'of the member 52, is connected by a pipe 54 and
su1table passages (not shown) in /déevice 20 wrch
the rear portmn of chamber 28,

. ber 52 to expand extelnally of-the - torpedo when

40 ¢

50

55

60

- plete expulsion of the water.

air is supphed to chamber 50, the ‘adjacent wall
of the pract‘ce ‘head is prov1ded w1th outwardly
opemng hmged doors 55 ‘and 58 wmch are nor-
mally mamtaln 2d. closed by the external pressure
of the wwtex 01 1f desn ed by suitable’ spring bias-
mg means and Whlch are oper\ed by the expanding
of . member 52 when under pressure.

The opex atlon of the embodlment of the 1nven-
tlon 1llustrated in Flg 3 Wﬂl be understood ‘from
the descmptlon already g1ven in connectlon Wlth
Flgs 1 and 2. Lo

From the above descrlptlon of two embodlments
of the 1nvent10n it will be appar: ent that the pro-
Vrswn in connectlon Wlth a torpedo. practlce head,
of a member inflatable externally of the head,
makes 1t p0551b1e to obtaln a posmve buoyancy
greater than “that, poss1b1e in torpedoes hereto-
fore in use 1n ‘which the buoyancy could never
exceed that obtalnable when the water was com-

.pletely expelled from the head and frequently

was substantially less than that due to incom-
“Moreover, even the

To pernnt mem-

maximum buoyancy heretofore obtainable was
insufficient to raise a torpedo, once it was
grounded, whereas with the inflatable bag or bal-
loon of the invention, even grounded torpedoes
will have enough buoyancy glven to them to raise
them to the surface. .

While the features described above are par-
ticularly adapted for use in torpedoes, it will be
understood that certain features of the invention
are also well adapted for use with mines and
othier submergible dévices.

As will be evident to those sk111ed in the art,
iy invention permits various modifications with-
out departing from the spirit thereof or the scope
‘of the appénded claims.

The following.is claimed: .

1. In a torpedo, a practice head, an inflatable
member secured to the torpedo so as to move
bodily therewith, said inflatable member being
arranged so that when inflated it increases the
buoyancy ‘'of the torpedo and said practrce head
and 1nﬁatable meémber havmg separate air

. supplymg passages respectlvely leading mto the

interior thereof 8, 'source ‘of compressed air sup-
ply, and means normally ‘closing commumcatlon
betwéen sald compressed ait supply anid both-of
said passaves and acting automatlcally to open
communication between said’ compresséd air sup-
ply and both of said passages when a predetér:

_minéd change oceurs in tne condltlon ‘of ‘thie tor=-

pedo in its travel.

.2, In a torpedo, s practlce head, an mﬁatable
'nember envelopmw the for war d end of sald head
§aid practice hiead and m‘latable member hav-
ing ‘déparate air supplym Dassages in- éommiinis
cation with the intetior of ‘gaid’ chamber a’sourde
of compressed air supply, and Mmeafis normally
closing communication between said ‘compressed
air supply and said chamber aid #ctiig auto=
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matlcally to open communlcatlon ‘betwesn said

coimpresséd ‘air supply snd sdid chamber wheh
a predetermined change occurs ‘in the condltlon
of the torpedo in its travel, = -

3. In a torpedo, & practice head an’ mﬁatable

membér securéd totha torpedoso &s to'thove bodlly
therewith, said inflatable fember Yeing arranged
so that when m‘iated it-increases the buoyancy of
the tor pedo ah'air supply chamber said; practme
heéad and inflatable’ meiiber having separate air
supplying passages ih cor mumcatlon ‘with ‘the
interior 6f Sald chambeér, a source ‘of ¢comipressed
air supply, means comprlsmg a valve servfng Wwhtn
closed to close ¢omnitinication betwien $aid ¢om-
pressed air Siipply and said” chamber, dnd wlieh
open to estabhsh cornmunication ‘befween said
compressed air supply ‘and ‘said ‘chamibet, ‘and

‘means responswe t0. a predetermlned change in
‘the ¢ondition of the torpedo in its travel to open )

said valve.
HOUSTON H.DRIGGS,
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