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Georges Franocols Jaubert, Paris, France; vested
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This invention relates to an improved plant for
the preparation of hydrogen which is to be used
for instance for inflating balloons or like uses,
said plant glving however the possibility of stor-
ing the gas under very high pressure, sald produc-
tion of gas being continuous or intermittent.

It has already been proposed by the same In-
ventor to discontinuously produce hydrogen by
causing a mixture of ferro-silicon in the state of
a powder to be acted upon by an aqueous solu-
tion of caustic soda, the reaction taking place in
a strong receptacle. In such an arrangement
when large quantities of hydrogen are to be ob-
talned, jt is thus necessary to use a receptacle
of a very great volume according to the quantity
of gas to be obtained. Owing to the fact that the
process of preparation of hydrogen has a techni-
cal value only when the gas obtained is produced
under a very high pressure, for instance 200 atm.
per square centimeter, it 1s thus necessary to use
very large receptacles which consequently are
very heavy and difficultly transportable,

The hydrogen generating plant having to be
used in the point of use, that is in the place where
for instance balloons are to be infiated, the plant
is to be generally speaking, located on a vehicle
in order to render its transportation easler. If
results that the weight of the generator has a
very great importance, sald weight having to be
as small as possible, Sald generator 1s established
under the shape of a hollow ¢ylinder the thickness
of which inereases more quickly than its diameter
so that when it is desired {o increase the capacity
of same, it is usual to build longer cylinders with
a small diameter. Evenh when operating as here-
above Indicated, the generators are very heavy,
amounting to 1200-1500 kgs. for a generator of
about 500 liters.

It has been proposed to cause sald generators to
swivel on thelir transporting carriage and to pro-
vide said generators with trunnions so that said
generators may occupy a horizontal position dur-
ing their transportation, and a vertical position
when in operation for the production of hydrogen.
With said devices it Is however necessary to dig
deep graves under the generator In order to ac-
commodate the generator In a vertical position
when in operation. It was consequently impossi-
ble heretofore to realize a portable apparatus or
plant capable of producing large quantities of
hydrogen and more especlally capable of a con-
tinuous production, & problem the solution of
which is a very important one for the inflation
of balloons In the open country.

The plant according to this invention com-
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prises in combination a cohvenlent number of
tubular generators of hydrogen in which the re-
action of the convenient substances or products is
to be effected, said generators being preferably
fed by & common source of lye of soda and con-
veniently connected with a commeon collector for
the reception of the gas generated and comprising
besides a piping which allows same to be into com-
munication with each other at the desired time
of operation with a view to use the heat reaction
of one or several generators producing hydrogen
for preparing and starting the reaction of one or
several other generators thus securing by a con-
venient working of the several generators the
production of hydrogen at a desired pressure and
in a continuous or discontinuous manner without
having to bring external heat and with a highly
reduced consummation of substances such as
caustic soda which are used for the preparation of
hydrogen,

Acecording to this invention a wheeled carriage
constituting an easily plant recelves one, two, or
a greater number of generators, preferably tubu-
lar in shape and having & small length, said gen-
erators being provided with a conveniently tight
closure and receiving a charge of ferrosilicon
whigh bheing attacked by water In presence of
caustic soda produces hydrogen at the very high
nressure desired.

The accompeaenying drawings which show as a
preferred embodiment of this invention a con-
struetional form of the plant comprising two gen-
erators of hydrogen:

Figs. 1, 2 and 3 respectively show an elevation,
a side view and a plan view of a simple form of a
rlant located on a transporting carriage,

Fig. 4 is an explaining diagram, a single gen-
erater being shown in the flgure in order not to
complicate the drawing,

Fig. b is a diagram showing the relative ar-
rangement of both generators for what concerns
the plping for cooling and heating same,

Figs, 6 and T are detall views of the tight clos-
ing device for the generator.

The plant loccated on a frame t provided with
wheels 2 for its easy transportation and thus
allowing tha production of hydrogen in the very
place where same is to be utilized is provided in
this embodiment with two generators 3, 4; each of
them (Frigs. 1 and 4) comprises a tubular resistant
receptacle B, closed &t its lower end, and the upper
end of which is provided with an obturator & con-
stituted by a screw threaded member 1 (Fig. 6)
having a movable head 8 which is provided with
India-rubber washers 9 (Fg. 4) and a pad 1)
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which is directly submitted to the pressure which
relgns in the tubular receptacle B,

Sald pad Is provided with a water Jacket 1
having an inlet pipe 12 and an outlet pipe i3,
The obturator together with its movable head
is provided with a central condult 14 obturated
at 1t5 upper end by means of a plug 18 (Fig. T)
which 1s also provided with the movable head and
has a locking har 16 which engages notches 17
(Fig. 6) provided at the upper end of said con-
duit 14, thus securing a perfectly tight obtura-
tion of sald conduit.

The tubular receptacle § {s provided with a re-
movable Internal basket I8 which i to recelve
the ferro-silicon used for the production of hy-
drogen. The basket 18 together with the gen-
erator § is cooled by means of a tubular coil 19
fn which circulating water is fed by means of
a pipe 20 provided with a cock 21 connected with
a pump 22, Sald coll Is provided with an outlet
23 (Figs. 4 and 5).

As shown in the diagram of Fig. 5, the outlet
23a of coll 19a of generator 3 may be brought
into communication through the three-ways
cock 23 either with the open alr by a tubulure
25 or with a conduit 28 connected through the
three-ways cock 27 with the condult 20b feeding
the coil 19b of generator 4. Similarly the out-
let 230 of coll 190 of generator 4 may be brought
into communication by means of a cock 28 with
an outlet 22 or with a conduit 30 communicating
by means of a cock 81 with a conduit 20z which
feeds the coll 19¢ of generator 3,

The pipe 12 of the water Jacket is connected
with the delivery side 32 of a pump 33 which
besides feeds through a pipe 34 g tank 35 con-
stituting a water Jacket for the head of the tu-
bular receptacle 5 constituting each of the gen-
erators 3, 4.

In the tubular receptacles 5 ends the delivery
pipe 86 (Fig. 4) of a pump 37, sald pipe 36 com-
prising a valve 38 together with a draining cock
39, 'The pump 37 is connected through its suc-
tion side 40 with a tank 41 contalning caustic
soda and provided with g false bottom 42 with
a cock 438 for the preparation of the solution of
caustic soda. The water which Is necessary for
the preparation of sald solution 1s fed to the
tank 41 by the delivery pipe 44 of a pump 45.

The receptacle § which constitutes each of the
generators 8, 4, 13 provided at 1t5 upper part with
an overflow outlet 46 which receives a pipe 47
provided with a hon-return valve 48 and arriv-
ing at the upper end of a draining tank 48 pro-
vided at the lower end with an emptying pipe 50
provided with a cock. A pipe Bl for the collec-
tion of hydrogen Is connected with the upper
part of the tank 49 and connected with a cooling
coll 52 located in a tank 53 to which c¢ooling
water 1s brought by a pipe 54 fed by pump 46.

The tubular coll 62 is connected by a pipe 58
with a separating tank 58 provided with a drain-
ing pipe 51. A pipe 58 connects gald separating
tank 56 with an epurating tank 58 provided with
an obturator similar with the one of the gen-
erator. Sald epurating tank 59 15 connected by
a pipe 80 with s flling collector 61 for tanks or
other receptacles 62 and having any desired ar-
rangement,

The operation Is as follows:

The obturator 8 of each of generators 8, 4
having been opened, one of sald generators, for
Instance generator 4, receives the desired charge
of ferro-silicon broken Infto fragments of con-
venient =ize, sald charge belng carried by an
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intermediate perforated bottom 63 (F¥ig. 4) of
the basket 18, The obturator of said generator
is afterwards secured in its position,

The lower part of basket 18 of generator 3
recelves a mixture of powdered ferro-silicon and
caustic soda (for instance caustic soda of the
trade in flakes) which charge I3 covered by
fragments of silicon. The obturating cover of
said generator 8 is then put into its closing po-
sition and the quantity of water necessary for
the starting of reaction is poured into the gen-
erator through the central conduit {4, the ob-
turator 15 (Figs. 4 and 7) belng afterwards put
into Its closing position. The reaction starts
after a very short time thus producing a very
Important heating while hydrogen 15 generated
inside the receptacle. Once the reaction start-
ed, the cock 38 of the delivery side of pump 37
for the caustlec soda Is opened, sald pump hav-
Ing been put Into operation for forcing sald
caustic soda Into the generator 3.

The pump 22 which forces cold water Into the
tubular coil 19 keeps a convenient temperature
Inside receptacle § as well as in basket f8, the
steam which is formed in the coil 19 during said
coollng being wasted Into the open alr through
the three-ways cock 24 which connects the pipe
23z of the outlet of co!l 19¢ (Flg, 5) with the
tubulure 285.

The generated hydrogen arrives, eventually to-
gether with the liquid contained inside the tank
5, through pipe 47 into the draining tank 48, the
liquid carrled with the hydrogen collecting into
the lower part of sald tank, while the hydrogen
is cooled In the tubular cofl 52 before entering
the separator 58, The steam carrled with by
hydrogen and which is condensed inside the coil
52 collects in the lower part of separator §9 and
the hydrogen is afterwards delivered Into col-
lector 81 for feeding tubes 62 after having passed
the chemical epurating tank 58.

After a while when the ferro-silicon contained
in the generastor 3 is almost exhausted—which
is easlly determined by the duration of opera-
tlon—the cock 24 is closed, the discharging pipe
23a of the coll 19g is connected with plpe 20b
by cock 27 which thus sents into tubular coil 185
of generator 4 the steam formed in the tubular
coll 192, The cock 28 Is brought Into a con-
venient position for causing the pipe 286 of dis-
charge of coil 1956 to communicate with the out-
let 28, the operation belng convenlently managed
50 that when the ferro-silicon contained in the
generator 8 Is completely exhausted the tem-
perature of the generator 4 has attained a con-
venient value for securlng the starting of the
reaction and the immediate production of hydro-
gen in seld geherator when same Is fed with a
solution of caustic soda.

The production of hydrogen is then going on
with generator 4, the generator 3 being turned
off for allowing same to be anew charged with
ferro-silicon. Said charge is operated by using
the crane 68 (Fig. 1>. When the ferro-silicon
of generator 4 is exhausted, the generator 3 Is
anew brought in operation, the manoeuvre de-
scribed here-above belng effected for generator
3, and the described operation is going on with-
out ahy Interruption in a practically continuous
manner, the generator being alternately re-
charged with ferro-silicon as required, the solu-
tlon of caustic soda which is necessary for the
production of hydrogen being prepared according
to the want In the tank 41 without Interrupting
the operation of the whole apparatus,
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The draining tank 49 is preferably carried by
means of springs 64 (Fig. 4), a convenlent sound-
ing or other alarm device belng located on sald
tank In order to let the operator know when
the quantity of liquid collected In the lower part
of sald tank aitains a convenlently predeter-
mined value, necessltating the emptying of same.
A gauge-glass could also he provided on said tank
for letting know the operator when a draining
has to be operated in sald tank 49, Indicating
apparatus could also be provided on the sepa-
rator 56 as well as on epurator 59,
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The several pumps may he provided with cor-
responding motors for the operation of same, or
they could be also controlled by & common motor
if desired.

The invention applles for the production of
gaseous hydrogen for any use and more particu-
larly for the production of hydrogen deslgned for
filling up store tubes designed for inflating bal-
loons or even for the direct inflating of said bal-
loons on the very spot where said inflating las
to take place.

GEORGES FRANCOIS JAUBERT.



