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To all whom it may concern: |

Be it known that I, WiLLiaMm HorAcE So-
DEAU, engineering chemist, a subject of the
King of Great Britain, residing at Elswick
Works, Newcastle-upon-Tyne, England, have
invented certain new and usefu% Improve-

ments in or Relating to Means for Increasing

the Work Obtainable from a Charge of Com-
pressed Air, more particularly applicable to
the propulsion of torpedoes and the like, of
which the following is a specification.

This invention relates to improvements in

the apparatus described in the United States

Patents Nos. 693,871 and 693,872, dated the
25th of February, 1902. According to these

patents the amount of work obtamable from |

a charge of compressed air stored 1n a reser-
voir—as, for example, in the reservoir of a
Whitehead torpedo—is increased by burning

inside the reservoir alcohol, petroleum, or
other suitable combustible liquid, so that the |

temperature of the air is raised and the vol-

ume which 1t will occu(fy at a given pressure |

consequently increasec
The invention could of course be applied
to a reservoir containing instead of air any

" other gas or gases capable of supporting

30

35

40

45

5¢

combustion.
With a single fuel-reservoir arranged as de-

scribed 1n the above-mentioned patents the

rate at which the combustible liquid is fed
into the air-reservoir, owing to the expansion
of the air contained in the upper part of the
fuel-reservoir, increases very greatly as the
Fressure decreases, assuming the pressure to

all at a constant rate. The rate of feed is,
in fact, approximately proportional to. the
square of the reciprocal of the pressure in the
air -reservoir.  Consequently dangerously-
high temperatures are apt to be produced in
the later stages if the air-space in the fuel-
reservoir is large enough to cause the delivery
of combustible liquid to take place at a rate
sufficiently great to produce a rapid rise of
tempertaure during the early stages of the
discﬁarge of the air from the reservoir. Con-
versely there will at first be a relatively slow

rise of temperature if the air-space 1s pro-
portioned to produce a reasonable tempera-

ture toward the termination of the discharge.

According to this invention the progressive
feeding of the combustible liquid into the air-
reservoir is dependent upon the fall of pres-

Teservolir.

4

sure in the latter. For this purpbse I so ar-
range the pipe connecting the fuel-reservoir
with the air-reservoir that instead of being

| simply connected to the bottom of the for-

mer 1t extends internally throughout the

55

whole or a fair portion of the vertical height .

of the fuel-reservoir and has two or more
openings at different heights, permitting com-
munication between the interior of the pipe
and that of the vessel. Appropriate strain-
ers may be provided for the purpose of pre-
venting blockage of these openings. W}ilen
the level of the combustible liquid has fallen
sufficiently to expose one or more of these
openings, the air confined in the air-space of
the fuel-reservoir will begin to pass through
the exposed opening or openings, while the
combustible hquid will continue to flow

through those openings which remain sub-
merged. The rate of feed will thus be di-

minished at the moment at which the flow
of air commences to take place through one of
the openings. The air-space will of course
increase to a less extent for a given reduction
of pressure than it would have done had no
air been allowed to escape from the fuel-res-
ervoir. Consequently the continuance of the
discharge from the air-vessel will not increase
the rate of feed to the same éxtent as in the
former case. The successive exposure of
other openings in the fuel-feed pipe will bring
about such checks upon the rate of feed as
mal,y be desired. _

- T arrange the primer or cartridge in such a
manner that it can be withdrawn and re-
placed, if desired, without allowing any large
amount of compressed air to escape from the
I accomplish this by imserting 1t
through a tube provided with a non-return
valve opening 1nto the air-reservoir and
forced open by the introduction of the primer
or cartridge, which is forced into position by
means of a screw-plug, which prevents any
oreat leakage from taking place during the
short interval between the lifting of the valve
and the forcing of the primer or cartridge
against the seating prepared for it. The
mode of withdrawing the primer or cartridge
after firing will be readily understood from

the above description of the mode of intro-.

ducing a fresh one. The above mode of In-
troducing a primer or cartridge can also be

employed when a compressed combustible
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gas or combustible solid is employed instead
ol a combustible liquid for heating the com-
pressed air: - '

Figure 1 is a part longitudinal section of a
torpedo constructed according to this inven-
tion. FKig. 2 is a local section showing the
method of arranging the primer-holder, and
Fig. 3 is a sectional elevation showing the de-
talls of the latter to a larger scale.

a 1s the air reservoir or flask from which
compressed air is supplied to the engines
through the pipe 5. Combustion may be ef-
fecte
the said former specifications; but in the ar-
rangement preferably employed an appro-
priately-constructed spraying-nozzle ¢ passes

- through the after end of the air-reservoir and
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is connected to the fuel-reservoir d by means
of a pipe e, interrupted by a valve or cock ¥,
which may conveniently be attached to the
skin of the torpedo, so as to be operated from
the exterior. The pipe ¢ communicates with
the interior of the fuel-reservoir d through
two or more holes ¢’. The upper end of the
pipe e 1s closed unless one of the holes ¢’ is
situated thereat. One of these holes should
be close to the bottom of the reservoir. The
reservolr d has a removable cap or filling-
plug d’, which may eonveniently open out-
side the skin of the torpedo, as shown in Fig.
1, and from which a tube &* leads down into
d to a suitable depth, so that an air-space re-
mains after the eombustible liquid has been
introduced. - o

Kig. 2 shows the method of arranging the

primer-holder, details of which latter are

_40
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shown in Fig. 3. The

through a holder &, which passes through the
tion meclined toward the axis of the spray-
mg-nozzle c. It is convenient to eut a hole

in the dish-like furnace described in |

Erimer g 1s inserted

1n the skin of the torpedo and attach a water-

tight partition j, connecting the skin with | an a
- ! in manner | by ¢
that the primer can be readily inserted from

the end of the air-reservoir in such a manner

the exterior. When an electrie primer is em-

ployed, the contact-plug ¥ is preferably con-
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nected to the firing-switch by means of a
spring contact-piece I, passing through the
partition 7, but any other appropriate means
of connection may be employed, if desired.
Fig. 3 shows one form of the type of
primer-holder _
orimer ¢ slides ly into the
Eolder and makes an air-tight joint with it at
" owing to the pressure exerted by the plug

k, which is provided with an insulated wire

pressing against the contact-disk of the
orimer and conneeted with the insulated

and m, which in turn makes contact with
the electrical contact-piece I, eonneeted to a
battery or other firing deviee. The opposite
end of the primer-holder is provided with a
valved lid n, preferably closing by its own

65 welght when the primer is removed and hav- |

referably - employed. The
dy & of the

F :

828,432

| ing a stop preventing 1t from swiﬁging back

to an undesirable extent. The valved lid
may, however, be furnished with a spring, if
desired. In use the primer is placed in the
tube and the plug k screwed in.” After a few
turns the end of the primer begins to force n
open; but no great escape of compressed air
takes place, as the head of the primer is

forced against the inner end of the plug «.

The end of the primer finally presses the lid
back out of the direct blast of the flash.
After firing the primer can be withdrawn by
unscrewing the plug &, the valved lid n clos-
ing, so as to prevent any serious escape of
compressed air. I sometimes cut a short
slot or groove %’ in the inner portion of the
plug k, so that the pressure within the primer-
h01§elj may be relieved before the thread has
been disengaged in the process of withdraw-
ing the primer. o _

The above-described heating arrangement
may be operated in the following manner:
After the torpedo has been recovered from a
revious run the fired primers are withdrawn
and fresh ones inserted, as above described.
The valve fis closed, plug d’ removed, and a
fresh charge of fuel poured into the reservoir
d without the necessity of discharging the air
remaining in the air-reservoir a. The pres-
ence of the internal pipe d* insures the exist-
ence of a definite air-space above the fuel,
Meanwhile the air-reservoir ¢ may be charged
to its working pressure. Before placing the
torpedo in the tube the firing device 1s set
and the valve f opened, so as to equalize the
pressureina and d. As soon as the engine is

started the pressure in the air-reservoir a
_ _ e | begins to fall, and in consequence the air in
. end of the air-reservoir, preferably in a direc- '

the space in d expands, thereby driving com-
bustible liquid through the spraying-nozzle
¢, so that 1t enters the air-reservoir in a con-
dition suitable for rapid eombustion. After
1 appropriate interval the spray is ignited
e hiring of & primer and the fuel burns

™,

fiercely in the compressed air, so that hot air

1s supplied to the engine through the pipe b.
The gapite at which -t]:%ﬁaombusi%ble qu%l% 18
fed into the air-reservoir will increase as the
air-space becomes larger until the level of the
hquid has fallen sufficiently to expose the
uppermost of the holes ¢/, when air will pass
through the exposed hole; but the combusti-

ble liquid continues to flow through those

holes which are still submerged. 'This pas-
sage of air through the exposed hole reduces
the stream of combustible liquid and ob-
viously also lessens the growth of the air-

.SEB'CB: thereby decreasing the rate at which
t

e feed mmereases. When more than two
holes ¢’ are provided, the intermediate ones
become successively exposed and bring
about further checks to the increase of the
rate of feed.

What I elaim 1s—

1. The combination of a reservoir for com-
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pressed air, a reservoir for fuel, a pipe having
one end in the air-reservoir and the other end

standing up in the lower part of the fuel-res- |
ervoir, the latter end being perforated with

ferent heights, and |
means for igniting and burning the fuel in the !

two or more holes at di

A1r-reservoir.

9. The combination of areservolr for com-
pressed air, a reservoir for fuel, a pipe having
one end in the air-reservoir and the other end
standing up in the lower part of the fuel-res-
ervoir, the latter end being perforated with
two or more holes at different heights, avalve
on the pipe, and means for igniting and burn-
ing the fuel in the air-reservor.

3. The combination of a reservoir for com-

pressed air, a reservoir for fuel, a pipe having
one end in the air-reservoir and the other end |

standing up in the lower part of the fuel-res-
ervoir, the latter end being perforated with
two or more

holes at different heights, a |
spraying-nozzle on the end of the pipe in the |

air-reservoir, and means for igniting and

burning the fuel in the air-reservorr.

4. The combination of a reservoir for coms-
pressed air, a reservoir for fuel, a pipe | AVINgG
one end in the air-reservoir and the other end
standing up in the lower part of the fuel-res-
ervoir, the latter end being perforated with
two or more holes at different heights, a
valve on the pipe, a spraying-nozzle on the
end of the pipe in the air-reservoir, and
means for igniting and burning the fuel in the
aIr-Teservoir, -

5. The combination of a reservolr for coni-
pressed air, a tubular holder fixed to the wall
of the reservoir for receiving a primer, a hd
hinged to the inner end of the holder, and a
plug screwing into its outer end.

WILLIAM 1 IORACIE SODEAU.
Witnesses: | '

Frank Harrow,
EpwarDp ATKINSON,
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