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"UNITED STATES

PATENT OFFICE.

ALFRED NOBEL, OF PARIS, FRANCE.

MEANS FOR GENERATING GASES UNDER PRESSURE FOR OBTAINING MOTIVE POWER.

SPECIFICATION forming part of Letters Patent No. 515,500, dated February 27, 1894,

Application filed July 29, 1892,

Lo all whom it may concern:

Be it known that I, ALFRED N OBEL, engi~
neer, oi 59 Avenue Malakoff, Paris, in the Re-
public of France, have invented certain new,
useful, and Improved Means for Generating
Gases under Pressure for Obtaining Motive
Power, of which the following is a specifica-
tion,

For propelling torpedoes and other explo-

sive missiles, for controlling the course of bal-

loons, and for various modern industrial pur-
boses, & motive power is required, of which
the cost of production is of comparatively
slight importance, provided the ‘material
whichdevelopsit,and the machinery requisite
therefor, be extremely light in regard to the
developed energy which can be practically
utilized. Hitherto, compressed air, liquid
carbonic acid, and electric primary and seec-
ondary batteries, have been applied for such
purposes,and they have proved comparatively
inadequate. I substitute for such motive
power the energy developed by the chemieal
reaction of metallic sodium or potassium or
alloys of those two metals which possess the
property of decomposing water at the ordi-
nary or a slightly raised temperature, thus
setting free or developing a permanent gas

or vapor the explosion of which is capable of |

producing motive power.

To explain.—Sodium, in contact with wa- |

' ter, combines with its oxygen, and liberates
- hydrogen gas. The reaction of the aforesaid
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metals, or metallic alloys, on water, produces

great development of heat, which also is a

source of motive power. Thus, twenty-three
grams of sodium, when brought in contact
with eighteen grams of water, sets free 43.1
units of heat, which are theoretically capable

of developing an energy equal to elghteen

thousand two hundred and thirty kilogram-
meters, or one horse power sustained for four
minutes. Ilence, three hundred and forty-

- five grams of sodium would theoretically pro-

duce and maintain one horse power for an
hour, or ten horse power for six minutes,
The practical utilization will of course fall
considerably short of these theoretical figures,

but I consider that the waste will be small,

owing to the small dimensions of the engine
required, and the high pressure under which
1t can be made to work., |

Serial No. 441,611, (No model)

The reaction of sodium or potassium or
their alloys on water is very intense and

somewhat partakes of the character of ex-

plosive mixtures but I moderate it by adding
ammonia. Water at a low temperature, or
under pressure, will absorb large quantities
of ammonia gas, which the heat generated by
the reaction of sodium, or potassium on the
water, will liberate.

_If, for instance, twenty-three grams of so-
dinm are acting on a liquid composed of
twenty-seven grams of water and eighty-five
grams of ammonia (NH?), then the result will
be as follows:—Out of the 43.1 units of heat
set free, as above shown, twenty-three will be

temperature of the said eighty-five grams of
ammonia gas, as well as thesolution of caustic
soda formed (fifty grams), and of the one gram
of hydrogen gas set free to about 200° centi-
grade. Thevolumeofammonia and bydrogen
thusvaporizedand expanded,would,underthe
atmospheric pressure, represent a volume of
of about two hundred and ten cubic decime-
ters. Kach cubic meter of gasto be produced,
would therefore, under the above conditions,
require about 109.5 grams of sodiam, 128.5
grams of water, and four hundred and four
grams of ammonia, or, in all, six hundred and.
forty-two grams. '

The proportion of water
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needed to vaporize eighty-five grams of am-
‘monia, and the remaining 18.1 will raise the

/0
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should be so regulated as to dissolve the |

caustic soda produced by the reaction; other-

wise that reaction would be rendered irregu-

lar, owing to the formation of crusts of said
caustic soda. Whatever water may be added
over and above the said proportion, chiefly
serves to quicken the chemical reaction.

It will be seen from the above figures, that

90

when the proportion of ammonia is as high'as

| eighty-five parts to twenty-three parts of’ so.

dium, the temperature of the evolved oas

will be as high as 200° centigrade. - Butifthe
reaction is taking place under high pressure,
that temperature

creased by lowering the proportion of am-
monia and increasing the proportion of wa-
ter. In practice, those proportions must be
regulated in such manner as to be suited to
the pressure under which it is intended to let;
the ammonia gas be utilized, which pressure
| Is regulated by the inlet

of sodiam, or its

95

may be considerably in-
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If sodinm or potassium or their alloy is to
react ‘on water or other liquids ‘developing
chiefly permanent gases, such as hydrogen,

emitted, the more useful effect can be ob- | there is no absolute need for an engine or 7o
¢ tained from its expansion, but also the more | other mechanieal contrivance to utilize the
" heat will also be absorbed by that expansion. ldeveloped energy, since said gases, directed

‘equivalent metal oralloy, as wellas by a safety
valve. It should be borne in mind, that the.
higher the pressure under which said gas is

Hence it is desirable that ‘the aforesaid gas whnder very high préssure against water, or

should be emitted at atemperaturesufficiently | even against air, will realize a considerable

high to make up for the heat absorbed by the:| amount of propulsive or repulsive force. but, 75
as a rule, it will be more economical, and more

10 expansion, thussecuring the full uset ul effect
‘practical, to use the compressed gas thus gen-
erated, in the same way as compressed air is

attainable. Seeing that the recipient where-
now used, tofeed an engine or other mechani-

in said reaction takes place, can be, of very.
small dimensions, there is no practical reason _ eed an e
trivance capable of developing motive 3o

why the pressure should not ‘be kept up as | calco
1¢ high as fifty or one hundred atmospheres, or | power. L
even much higher, the inlet of said metal | In the accompanying drawings, Tigure 1
into. the water and ammonia mixture, being | shows in sectional elevation,suitable means
‘-1'eg'u'l-ated"'.at"a{'prt}portiion_a,te-sp"eéd._,_ | | for generating gas at a high pressure for this
In carrying out my invention, I make use | and kindred purposes, and Kig. 2 is a modifi- 35
20 of a vessel capableof resisting high pressures, | cation of the same. L |
and in which the aforesaid reacting materials ‘A is a steel eylinder formed with roundeéd

are brought into contact. 'This can be done
in several different ways; for instance, these
two reacting materials can both be injected
separately and gradually into the vessel,each |
of them at such rate, and in sueh proportion, -

as to -‘develop the quantity of gas required 1n
‘a certain time.

gradually discharged

which it has to react. In this case, the full

i

mechanical effect is at first developed some-
what more slowly, since it takes some time
before the reaction produced can heat up the
entire quantity of water and ammonia con-

tained in the vessel. If sodium is used as

the oxidizer, this' metal must be injected into
the vessel either at such hightemperature as
to liquefy it, when it can be injected and dis-
persed as any other liguid, or if it is used in
the solid state at the ordinary temperature,
this metal being very soft, it can be pressed
into the liquid through holes. conveniently
<itnated in the containing vessel. This feed-
ing operation ‘can be done.- by hand, but most

mechanical contrivance so arranged as toren-
der the.feeding proportionate to the energy
required and the time during which it has to

When very quick feeding is required, I pre-
fer, as a rule, an alloy of sodium and potas-
sinm which isliquid-at the ordinary tempera-
ture. . By injecting it in the shape of finely
divided'spray, a very vivid action is'easily ob-
tained, evolving in ashorttime a'large qu an-
tity of ‘gas; this action will not present any
feature of an explosive ¢haracter, owing to
the aforesaid mode of gradual feeding. ‘L'he
higher the pressure is kept up in the vessel;
the less the liquid will be liable to spurt;

. Or the vessel can be made
of such capacity as to contain ‘the entire
supply of ammonia and water needed for the
development of the required energy in which -
case the sodium or potassium or its alloy is
into the liquid on |

‘or dome shaped ends, and made sufficiently
| strong to resist the extreme pressure of
gas which has to be generated therein. Iit-

the

ted to this cylinder or gas generator, 1s a

small pendent cylindrical chamber B, for re-
| ceiving the sodium or potassium, or alloy
thereof, needed for decomposing the liquid
in the cylinder A, and supplied thereto by a 9
pipe a. | L |

The eylinder A can either be madeof suchdi-

mensions as to contain the total quantityof lig-
uid wanted for generating the whole amount
| of energy reguired, or it ean be made of such
‘dimensions that the supply of the liquid

through the pipe ¢ should be gradual in pro-
portion to the supply of the metal or ailloy.

In both eases, it will be useful to have a suf-

ficient quantity ‘of water or other suitable

| liquid to dissolve, as it is formed, the metal-

lic oxide (due to the chemiecal action set up),
in *order to prevent said oxide c¢oating the
surface of the metal, and thus-hindering the
chemiecal reaction. | - o

‘The eylindrical chamber B is closed at top
by a cover which is fitted with a'gland to re-

ceive the rod of a piston C, which is intended

to act as a propeller, causing the plastic metal
(when such metal is used) tooozeout atopen-
ings made in the bottom of the ‘¢ylindrical
chamber B. If the metal should not be in
the plastic state, suitable arrangeinents will
have to be made in order to bringitinto ¢on-
tact with the liguid; as mere Ppressure ‘would
not be applicable for the purpose, the ‘deliv-
ery may be effécted by means of a stirrer or
equivalent apparatus. AlSo,in the ¢ase of a
metal in the liguid state (such as an alloy of

sodium and potassium), the injection may be

made in the shapeof a finely divided spray.
The valve chamber D 'eommﬁiiibﬁte*s?with- ttio
vessel A by means of a valve d, regulated by
a hand screw or other suitable arrangement,
for the purpose of determining the pressure
of gas that shall be maintained in the cham-
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generally will be effected by means of SOHGX

65 hence the gas emitted will occupy a propor-

tionately smaller bulk. ber A. d’'is a pipe serving to lead off ‘the
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compressed gas to be used, either with or
without the intermediary help of an engine
for motive power purposes. -
1The vessel A is provided with a manhole ¢’
for the inspection of the interior, and with a
discharge pipe a? at bottom. It isalso fitted
with a pressure gage E, forindicating at each
instant the pressure of the gasin the interior
of the vessel, and may also be fitted with a
safety valve, as used in ordinary boilers.
When the feeding of the metal is to be
done by hand, the piston rod C is fitted with

a handle by which the attendant is enabled .

to depress the piston with facility and dis-
charge, as and when required, a fresh supply
of the metal into the liquid.

In Kig. 2 I have shown an arrangement by

~ whieh the feeding of the metal can be made

20

automatically. Irom the valvechamber D, I
lead part of the gasinto another piston cham-
ber fitted at the outer end of the piston rod
which works the discharge of the metal, and,
by regulating, withsuitable differential valves

!

F and G, the pressure on both sides H and K
of the piston, I can make it to work in such 2 5
a way that the rate of discharge increases as
the pressure diminishes in the chamber when
the reaction takes place. |

It will be readily understood that means
for bringing the metal into contact with the 30
liquid may vary according to circumstances,

a continuous discharge being sometimes re-
quired, whereas at other times an intermit-
tent delivery may be preferable. _

Having now deseribed my said invention, 35
what I claim is—

The mode of generating gas under pressure
for obtaining motive power consisting in sub-
mitting sodium or potassiumor an alloy com-
posed of those metals to the action of a solu- 40
‘tion of ammonia in water in a closed vessel,
substantially as herein deseribed. | |

ALFRED NOBEL.

Witnesses:

RoBT. M. HOOPER,

J. CHATEL, | '
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