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1o all whom tt My concern:

Be 1t known that I, JEAN MARIE ANATOLE
GERARD, engineer, of 16 Rue des Grandes Car-
rieres, Paris, in the Republic of France, have
invented an Improvement in Steam-Genera-

tors, (for which I have obtained a patent in

I'rance, No. 256,375, dated the 13th of May,
1396; in Belgium, No. 124,677, dated the 21st
of November, 1896; in England, No. 27,556,
dated the 3d of December, 1896, and in Ger-
many, No. 93,993, dated the 10th of Decem-
ber, 1896,) of which the following is a speci-
{ication. ‘ |
‘Theinvention relates to that type of steam-
generator in which the volume of water pro-
vided by each stroke of the feed-pump is in-
stantly transformed into steam by its passage
inafine stream orsheet over surfaces of metal
heated to a high temperature. Its object is
to provide means of obtaining a generator of
this kind the weight of which is inconsider-
able and which nevertheless has a sufficient
amount ot heat stored to allow the generator
to produce when necessary a greater quantity
of steam than that producedin a normal man-
ner by the action of fire. .

It consists, first, in utilizing for the storing
or accumulating of the heat certain materials
not having a high density and having a suffi-
ciently high capacity of heat, and, secondly,
in a special arrangement of generator which
allows the use of these substances for this pur-
pose.

Instead of increasing the reserve of heat in
the generator by augmenting the quantity of
metal used in its construction—that is to say,
by the employment of materials whose den-
sity 1s about eight, while their capacity of re-
taining heat is about 0.11—I employ mate-
rials which are not decomposed by heat whose
density is only about two, while their heat-
retaining capacity reaches double or treble
that of metals.

Among materials the density of which is
about twice that of water, I might employ
the following, the caloric-retaining capacity
of each of whichisshown: wood-carbon, 0.24;
animal black, 0.26; magnesia, 0.24; alumina,
0.29; silica, 0.31; plaster, 0.33. These mate-
rials may be employed alone, or their action
may be greatly increased by filling the inter-

| stices between the particles of these finely-

powdered materials with water the density of
which is equal to one and the heat capacity is
alsoone. I will describe the arrangement of
generator by which I employ these materials
for the object mentioned above.

Figure 1 is an elevation, with part vertical
section, of the generator; Fig. 2, aplan, partly
Insection, of the generator; Fig. 8, a sectional
detail showing construction of extremity of a
tube. Kig. 3* shows a section of the steam-
tube, with inner vessel provided with perfo-

| rated plug d; IFig. 4, a vertical section show-

ing another arrangement of the generator.
Referring to Ifigs. 1, 2, and 3, the generator
1s composed of a number of straight tubes A,

‘of iron or copper or aluminium, and each of

these tubesis connected to the next by means
of a bent or curved tube B and flanges b, so
that the whole represents a kind of coil made
up of straight elements, into which the water
1s Introduced by a feed-pipe ¢ and escapes as
steam Dby an outlet-pipe /. TEach one of the
straight tubes A contains a core of the same
length and having diameter almost as large
as the interior of these tubes.
sists of a metal tube or sleeve C, filled with
oneof the materials D above mentioned—such
as plaster,carbon,&e.—and both endsof which
are closed by means of metallic plugs or eaps
¢, Fig. 3. These cores constitute the caloric-
accumulator of the generator, and the heat
that they accumulate or store during the in-
fervals of time between each stroke of the
feed-pump forms a reserve which can be util-
ized when a momentary excess of work by the
motor absorbs a greater quantity of steam
than the generator normally provides.
When it is desired to still further increase
the reserve of heat contained in the cores or
auxiliary vaporizers in the tubes A of the
generator, this can be done in the following

way: Thetubesorsleeves C forming the cores

or vaporizers are filled with coke or other
matberial ina powdered or granular condition,
and the plugs or caps d of these tubes are
perforated, so that the water introduced into
the generator may penetrate therethrough.
It will be understood that this water will re-

main suspended among the particles of the
| substance employed, while the water con-

This core con-
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stantly supplied by the feed-pump will find a |

more easy passage into the free spaces be-
tween the cores C and the tubes A, which in-
close them, and it will circulate in a regular
manner in these spaces until 1t evaporates;
but when the steam thus produced becomes
momentarily insufticient to feed the motor
the water contained in the vaporizing-cores,
which is at a high temperature, then evapo-
rates,utilizing the heat which hasbeenalready
stored when acting normally. Admitting that
the quantity of water thus lodged in the In-
terstices of the grains or inert material be
equal to the half of the weight of the holder,
it will be seen that the average caloric ca-
pacity of the materials of which it is made

0.20+1_ 4 60, is

nearly six times greater than that of ametal
which can be valued at 0.11, as explained
above. |

Referring to Figs. 1 and 2, the serpentine
form of generator is placed in a furnace H,
provided with fire-bars G, with a flue or open-

up, which can be valued at

2¢ ing Icommunicating with a chimney; but any
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convenientarrangement of heatingapparatus
may be employed.

In order to prevent the depositof calcareous
matter between the tubes A of the generator
and the vaporizing-cores, the latter can be
made to move longitudinally and automatic-

ally in the following way, (represented in Fig.

4 of the drawings, it being also seen from this
figure that the cores are made slightly shorter
than the tubes A, which contain them, and are
pressed against the bottom of the tubes A bya
spring R at the end opposite to that from which
the water enters:) Ateachstrokeof the pump
these cores are forced to move a certain dis-
tance forward and compress their springs R,
when the water passinginto the annular space
separating the two tubes A and C is evapo-
rated, and at that moment the pressure 1S
equal on the two ends of the cores and the
spring R again becomes preponderant and
pushes the core C back into its place until a
fresh pulsation of the pump reproduces the
In order to facilitate these move-
ments of the cores or auxiliary vaporizers,
the tubes of the generator may be fitted be-
tween two plates M and N, Fig. 4, receiving
the inlet-pipe e and outlet-pipe f, and in this
case the generator is placed in an inclined
position, so as to facilitate the action of the
springs R.

616,532

It will be understood, finally, that the in-
vention is not limited to the arrangement of

cenerator deseribed above for the use as heat-
accumulators of the materials above indi-
cated on account of the advantages they may

present because of their low density, which

is only about two, while their caloric capacity

is much higher than that of metals, so that by "

using them the maximum of power and the
minimum of weight are obtained.

Having now particularly described and as-

certained the nature of the saidinvention and
in what manner the same is to be performed,
I declare that what I claim is— |

1. In a tubular steam-generator, the com-
bination with each of the tubes of a second

o |

smaller tube placed in the interior thereof,
so as to admit only of a narrow annular pas-
sage for the liquid to be heated; the saidinner

tube being closed at its ends and filled with

substances having a high specific heat sub-

stantially as described.

9. In a tubular steam-generator the com-
bination with each of the tubes of a second.
smaller tube placed in the interior thereof,

so as only to allow to the liquid to be heated,
a narrow and circular passage; this inner
tube being closed at both ends by perforated

plugs, and filled with insoluble porous ma-.

terials having a high specific heat, substan-
tially as described.

3. A steam-generator composed of parallel
tubes connected together, each tube inclosing
9 narrower inner tube, which allows the liq-
nid only a narrow annular passage, each inner
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tube being filled with materials having a high

specific heat, and being closed at both ends

by a plug.

4. In a multitubular steam-generator, the
95

combination of an outer tube inclosing a ¢y-

lindrieal inner vessel shorter than the tube -

and filled with materials having a high spe-
cific heat, and a spring adapted to be pressed
upon one of the ends of thesaid inclosed vessel
and interposed between the said vessel and
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the entrance of the water into the outer tube. -
In testimony whereof I have signed my -

name to this specification in the presence of

two subscribing witnesses.

JEAN MARIE ANATOLE GERARD.

Witnesses:
- Louis TALLFER,
JACQUES CONDOMY.
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