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It is known to make safety igniting materials
from so-called semi-pyrophoric metals, oxygen
carriers, for example potassium chlorate, and
friction-producing and binding agents. The
semi-pyrophoric metals act as the initlal igniting
substances in these materials. This use of the
semi-pyrophoric metals pre-supposes that such
safety 1gniting materlals are shaped into the
form of bodles which can be rubbed on a fric-
tion surface without being destroyed by the rub-
bing, that is to say in addition to belng coherent
they must have a certaln minimum hardness and,
when rubbed on a speclally prepared friction sur-
face, the metal together with the oxygen carrler
contalned in the safety igniting material must
be raised to a temperature which is equal to the
ignition temperature of the semli-pyrophoric
metal employed. The safety lgniting material
which has been ignited in thls manner Is then
employed for setting fire to other bodies which
form the actual combustible material, such as for
example match sticks of wood or paper or the
tobacco of clgars, cigarettes and chercots.

As distinguished therefrom, it has how becn
found that semi-pyrophoric metals can be used
not only as the initia] izniting substance in the
manner described, but they can alse be used with
particular advantage for the production of heat
as well as inh some cases for transmitting the
heat-producing reaction and for causing definite
reactions to take place, that i1s to say they can
be used as the combustible materials themselves.
The use of these materials in this manner differs
fundamentally from thelr use as the initial ignit-
ing substances for safety igniting materials not
only In that the seml-pyrophoric metals are
themselves used in accordance with the present
invention ag the combustible materials but also
in that the combustion process can he Initiated
by any suitable means, for example by ignition by
means of matches, candles, Bunsen burners,
quick matehes or by fitting a separate ignition
head which is ignited by frictlon. The semi-py-
rophoric metals, which are thus emploved alone
and used as the eombustible material or can be
employed in conjunction with other combustible
materials, can be employed In practice in any
suitable form or in a state of division for exam-
ple in the form of a powder, which may be loose,
or as & superficlal coating on carrler materials
or on bodles to be heated, or they can be filled
into hollow bodles, that 15 to say the mass con-
taining the semi-pyrophoric metals need not he
present in a form in which they can he heated
by frictlon which was necessary when the metals
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were used as the aforesaid safety igniting ma-
terials.

As compared with the hitherto known meth-
ods of producing heat with the aid of oxidation
processes, the process In which semi-pyrophoric
metals are used in accordance with the Inven-
tion has the particular advantage that practical-
Iy no gases of combustion are produced by the
combustible material because the semi-pyro-
phoric metals are cenverted by combustion into
solld oxidation products, and the addition of oxy-
gen carrlers is not necessary as It is in the case
of the above-mentioned safety ignition materlals.
Therefore any formaiion of gas which may occur
owing to the presence of an oxygen carrier and
which might be troublesome owing to the volume
of the gas evolved or to its poisonous nature or
its smell or its taste 1s entirely avolded.

The use of semi-pyrophoric metals as a com-
bustlble material has the further great advan-
tage that the process of heat production can he
carried out extremely slowly as a glowing or
smouldering process and can be prolonged over
a deflnite perlod. The speed of the glowing or
smouldering process can be varied by using semi-
pyrophoric metals of different reactivity. In the
case of other kinds of Incandescing masses it is
already known {o retard the speed of the smoul-
dering process by additions which retard the re-
action, for example zinc oxide, iron oxide, ete.
The use of semi-pyrophoric materials has the
advantage that such incandescing bodies can be
omitted, so that the volume of the entire com-
bustible mass is therefore reduced. If necessary
such incandescing substances or ordinary metals,
for example aluminjum, magneslum and zinc
which also have a regulating effect cn the speed
of combustion, can be added. The regulation
can, however, he effected more simply by using
the semi-pyrophoric metals alone, in which case
owing to the omission of substances which retard
combustion the volume of the combustible mass
is correspondingly reduced.

The present process for the production of heat
can find application in the most varled flelds,

One important application is, for example, the
production of heat for the purpose of evolving
useful gases vapours, mists, and the like by the
vapourisation or thermal decomposition of sub-
stances which evolve gases and the like. In this
case the semi-pyrophoric metals with or without
any of the above-mentioned additions are burned
together with substances, such as for example
musk, resins, zinc chloride, balsams, iodlne, lo-
dine compounds and the like, which are able at
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an elevated temperature to develop useful gaszes,
vanours, misis, and the like,

For therapeutic, disinfecting vermin exicrmi-
nating, odour climinating and like purposes, it is
unknown to develop smoke, gases, vapours, mists,
fumes and the like by making mixtures or bodies
composed of substances which develop the de-
sired gases and the like and of combustible sub-
stances and other additions and then allowing
these bodies or compositions to burn. Such
bodies or compositions which develop gases and
the like have in general the following combposi-
tion:

1. Substances which devclop Eases, vapcurs,
smcke, fumes, or the like, for example perfumes,
colouring materials, organic and inorganic salts,
oils, tar fractions, recsins, balsams, musk, ground
coffee and so forth.

2. Substances which develop heat, for example,
coal, sandal-wood powder, mctheldehyde, paraf-
fin and so forth.

3. Oxygen carriers, for example chlorates,
nitrates, peroxides, permanganates and so forth.

4. Binding agents, for example nitrocellulose,
dextrine, starch, gum tragacanth and so forth.

5. Catalysts, for example manganates, dioxide
and so forth.

8. Adsorption agents, for cxample adsorption
charcoal, kieselguhr, silica gel.

According to the present invention, the heat-
developing substances mentioned under 2 above
are replaced by semi-pyrophoric metals, one of
these metals or & mixture of several of them or a
mixture of one or more with other heat-develop-
ing substances heing employed.

It is also known to develop gases and the like
from masses or compositions in which certain re-
acting constituents are assembled together and,
owing to the reaction of these constituents, the
gas or vapeur or the like is produced and at the
same time the heat of the exothermlc reaction Is
used for continuously supplying the heat for the
vapourisation process. The easily combustible
seml-pyrophoric metals can be uged, In accord-
ahee also with the Invention, in conjunction with
such reacting constituents which develop the gas
or the like, This is of particular advantage if the
chemical reaction hy which the gas is produced Is
only slightly exothermlic or Is endothermic and

the vapourisation must be assisted by the heat ¢

of combustion of the metal.

The use of seml-pyrophoric metals in accord-
ance with the invention offers further advantages
depending on the applications to which they are
put. The incandescing or smouldering process
takes place without the production of flame.
Therefore no production of light, which 1s often
undesirable, occurs. The absence of a flame is
also of particular advantage In those cases in
which, medicinal or fumigating candles which
are made In accordance with the invention and
placed near the respiratory passages, which would
not be possible If much flame were produced.

For perfumery purposes It 1s particularly im-
portant that no combustion gases should be
formed by the agent which develops the heat, in
order that the scents to be evolved can he ob-
tained in a pure form, without being contami-
nated by a smell of burning or by noxious odours
or by poisonous by-products. These are often
produced by the heat-producing substances pre-
viously employed, such as for example methalde-
hyde and coal in which case carbon monoxide
may sometimeg be formed.

Owing to the absence of combustion gases
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which would rapidly conduct away the heat pro-
duced, higher temperatures can be obtained owing
to the greater concentration of heat cven In those
cases where the heat eapacity of the metals em-
ployed 1s smaller than that of the substances pre-
viously employed for developing the heat.

The gases, fumes, vapours and the like can bc
produced by a simple physical vapourisation of
substance which are contained in the mass In
solid or Iiquid form or by the thermal decompos!-
tion of compounds contalning the constituents of
the gas, or as above described by the production
of g tertlary substance by means of a reaction
hetween the constituents contained in the mass.

In so far as the substances which develop the
gas or the like are themselves of an easily volatile
nature they can be taken up by adsorption agents,
such as adsorption charcoal. Obviously several
different substances which produce gas or the
like can ulso be employed simultaneously.

Catalysts can also be added both for assisting
the ordinary combustion process, for example
manganese dioxlde, or also for accelerating the
reactlon by which the gas or the like is developed.

The masses used for carrying out the process
may conslst of loose powdery mixtures in whieh
case a binding agent is not necessary. They can
then be ignited on a refractory support or they
can be shaped or pressed with or without a bind-
ing agent to form solid bodies, or they can be
applled to carrier materials, such as for example
wood, clay, porcelain, glass, magnesium, metal
bodles and the like, or they can he filleq into car-
rlers made of such materials. In some cases these
bodles may also be provided with means for pro-
ducing the initial ignition, such as an igniting
head, or a pull igniting device or the like.

One special fleld of application in which the
heat produclng process according to the present
invention can be employed is In the vapourisa-~
tlon of lodine. For this purpose a mixture of
semi-pyrophoric metal and an iodlne compound
or elemental iodine, which may if necessary te
adsorbed In an adsorption agent such as adsorp-
tion charcoal, 15 combined by means of a binding
agent and is applied to a suitable carrier material
such as a glass or clay rod. When the mass on
the carrier 1s ignited and caused to smoulder, the
lodine vapourises and the quantity vapourised
can be exactly regulated without any subsidiary
odours belng produced and can be used in the
simplest manner for therapeutic purposes.

Another fleld of application Is, for example, the
production of heat with the ald of suitably formed
bodles, tubes, rods, spirals or the like whick con-
tain semi-pyrophoric metals in the form of a pow-
der or In a moulded or shaped condition, and are
lgnited at one end and then continue to glow or
smoulder. The heat produced can then be uti-
lsed In other physlcal and chemical reactions, or
for vapourisation, heating and the like or the
bodles can be used as fuses or quick matches, that
Is to say only for passing on the heat-developing
reaction.

It Is possible, in accordance also with the in-
vention, to employ the semi-pyrophoric metals
for the manufacture of hand warmers, foot
warmers, heating bodies for motor-cars or fillings
for pressing irons and so forth, As compared
with the known heat producing materials such
as, for example catalyst heaters, coal or charcoal
hand warmers and the like with which there is
a danger of carbon monoxide poisoning, the heat-
ers of the present invention have the advantage
of being entirely free from danger.
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A further fleld of application for semi-pyro-
phoric metals is in conjunction with sealing wax,
sticks or cones and tubes of solder in which case
the metals are preferably arranged in the Interior
of the cones or tubes. If the access of air to the
metal is excluded then a substance which gives
off oxygen, for example potassium chlorate, is
added. When used in conjunction with tubes
of solder a particular advantage is that no gases,
which have g detrimental effect on the soldering,
are formed.

In accordance also with a further feature of
the Invention, thermit mixtures of an aluminium,
magneslum, calcium, sllicon, or the like basis can
be employed Instead of or In addition to the
semi-pyrophoric metals.

A rod or stick for developing useful gases, va-
pours, mists, or the llke and made in accordance
with the invention is illustrated by way of ex-
ample in the accompanying drawing.

Referring to the drawing, the device consists
of a rod, tube or similar structure | which is made
of glass, clay, magnesia or the like, which is
appled, preferably at one end, a mixture 2 which
is made of one or other of the composttions which
have been previously described, for example it
may conslst of 460 parts of semi-pyrophoric iron,
4 parts activated charcoal, 1 part lodine, and 30
parts of binding agent. The composition is ap-
plied to the carrier | by dipping the carrier sev-
eral times Into the mass while it 15 in a soft state.

Example 1

A mixture of 460 parts of semi-pyrophoric iron,
4 parts of activated charcoal and ! part of iodine
is stirred up with 30 parts of a binding agent to
form g paste. A glass rod to which the material
is to be applied is dipped Into this paste and by
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dipping it in several times a coating of the paste
is formed on the glass rod. After the binding
agent has drled the mass e¢an be ignited at one
end ahd then smoulders slowly with the develop-
ment of iodine vapour. The lodine vapour pro-
duced can be used for the treatment of catarrh.

Example 2

A small cube or cohe of sealing wax of a slze
which 15 Just sufficient for making a seal i5 fllled
internally to the extent of about one third of
the total volume of the cube or cone of sealing
wax with semi-pyrophoric iron, to which a sub-
stance which gives off oxygen, for example potas-
sium chlorate, is added. The fllling is made in
such a way that, at an opening In the cavity
containing the iron, the iron can be ignited by
means of a match. Owing to the smouldering
of the Iron, the whole body of sealing wax, in-
cluding its lower surface which rests on the pa-
per or envelope to be sealed, is heated to such
a temperature that the sealing wax can be pressed
against 1t with the seal.

Erxample 3

A small cylindrical casing of solder of ellipti-
cal cross-section is encased with a mass com-
posed of semi-pyrophoric iron and binding agent
in such a way that the two ends of the cylinder
of solder remain open. The two wires to be sol-
dered together are introduced one beside the
other Into this sleeve of solder and can be pro-
vided beforehand with a small amount of solder-
ing flux. If now the semi-pyrophoric mass Is ig-

. nited the heat produced is sufficient to solder

the two ends of the wires together.

ALFRED S8CHMID.



