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To all whom it may concern: .
Be it known that I, Luciex 1. BLAKE, a

- . ¢itizen of the United States, residing at Den-
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iver, in the county: of Denver and State .of

Colorado, have discovered a new and useful
Process of and Apparatus for the Produc-
tion of Tons, of which the following is a
specification, reference ‘being had to the
drawings accompanying and %orming a part
of the same. i -

It has been ascertained by the researches
of physicists that in flames, such as produced

by an ignited gas jet or by the electric arc,

large quantities of gaseous particles exist
which carry minute charges of electricity,
some positive, others negative, the develop-
ment of which appears to be the result of a
dissociation by high temperature of the gas-
eous substances present. Experimental in-
yestigations show that of these products of
dissociation the positive particles have equal
and definite individual charges, and - ‘that
their mass and material are practically those

~ of the individual atoms of the gaseous com-
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ponents. The negative products, however,
although possessing individual charges equal

in quantity to those of the positive, have

masses of approximately 171700 only of the
atom of hydrogen, which is the smallgst and

Jightest atom known. .These negative par-

ticles, moreover, -are all alike in material,
being, in this regard, entirely independent
of the gas from which they are derived.
They are, therefore, unlike anything pre-
viously known in nature,

of atom from which they are derived by dis-
sociation. They are

3 electricity.
No analogous

atom bhas yet been
ion in the flame or

are being, therefore, the

~_remnant or remainder of the gaseous ‘chem-
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- ways equal to that

ical atom after the

t the ne, ative ion has been
dissociated from it.. 'W il

le. its charge is al-
of the negative ion, its

‘own mass is at least 1700 times greater, and
.is proportional. fo
- the dissociated gas.

the mass of the atom of
Tt exists in the flame,
therefore, with atomic mass, as a positive
atomion, so called. The heat of a flame, of

‘the eleetric .arc, or of ‘incandescing solids

and are called neg--
ative ions. These negative ions are all alike
in-mass and charge regardless of the kind

A therefore elemental,-
and have been appropriately} “designated
. .atoms of negative i .

.may then be place

point by a-current of air or gas

“the accompanymng drawings,

such as glowing coals,
positive atomions and negative ions from
the gases present, all having equal charges,
but unequal masses.- In the following speci-
fication the term ion is used as the common
term for either of these first products of dis-
sociation in a flame. Because of these
charges, these ions are capable of attaching
themselves -to neutral atoms or molecules,
and are then called molions. = Charged ag-
gregates may thus occur, both positive and
negative, with lons as their nuclei, and this
fact I have taken advantage of in various
arts, with such novel and useful results as
to render the production of ions under prac-
tical commercial conditions a matter of the
greatest value and importance. .

" The subject of my present application 1s a
discovery which I have made of a simple,
economical and efficient process for the pro-

thus pfoduces both

duction or development of ions in any de-

sired quantities, and an apparatus for carry-
ing out such process a
able for practical and useful purposes.

My discovery, briefly stated, is, that if a
flame, an. are, Or an incandescing solid- be
clectrified or. electrically charged, lons are
produced in it in enormously increased quan-
tities and are delivered from it into the sur-
rounding air.

lication of this discovery, to provide in 2

ame or its equivalent, electrified from an
external source, a powerful generator of
ions, producing them in far greater avail-
able quantities than by -any other previously
kmown process or device.” '
A typical and very simple means for car-
rying out my invention consists of a metal
gas-pipe, having a series of small -gas jets,

spaced along its length. The burning gas
- <iljets become electrified if placed in an-elec-
atom of positive electricity |

having a mass siiilarly less than any known.
discovered, the ‘positive

‘trical field, or if the pipe be insulated and

connected with some source of electro-motive
force, as for example, to one pole of a static
generator, or one terminal of-a suitable high-

d rendering it avail-

T have been able, by the ap--
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fension transformer secondary. This pipe . .

d at the point where the
jons are to be utilized, or :
point, and the ions conveyed to the desired

i in a suitable
conduit. - :

For a more detailed explanation of the na-
ture of my process and of the-means for car-
rying the same into effect, T refer now to

i hich, while

at some remote -
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-though it forms no part of

‘ered to remote devices.
~ One embodiment ‘of this form of appa-
Fig. 2, in which . rep- |

2

largely diagrammatic, will be readily under-
stood, as the devices represented are all of a
very simple and well known character.

¥ ifure 1 is a perspective view of the most
simple form of jonizer. Fig. 2 is a similar
view of an ionizer with provision for con-
ducting the ions to' a more.or less remote

- point,

In Fig. 1, A designates a section of an or-
dinary metal gas Pipe, closed at one end and
containing a series of jets or openings B, and
a controlling valve C.. The pipe is connect-
ed with, but at D insulated from 2 main or
pipe from any convenient source of gas sup-
ply, such as the street mains, and is connect-
ed to a source of electro-motive force, as by
attachment to one terminal of the high ten-
sion secondary E of a transformer, or one
pole of a static generator. The gas jets,
when ignited, are by, this means electrified or
staticaﬁ?'l charged, and: produce and give off
in great quantities gaseous ions which may
be utilized for various useful purposes. As
one instance of such uses, I may cite, al-
the subject mat-
ter of the claims of this application, a proc-
ess which I have discovered for the concen-
tration of ores; _ .

If a quantity of metalliferous

ore be pul-
verized and allowed to fall in a

fine stream

_upon a revolving metal drum or cylinder, the

conducting as well as the no
particles will fall from the in prac-
tically the same path. But, if the gas pipe
with “its ignited" and electrified jets, illus-
trated in Fig. 1, be placed in proximity to

the descending stream of pulverized ore, the

-conducting

Jlons developed in and given off from the

flames will ‘attach themselves to the parti-
cles of the ore and individually electlv'ég
such particles forming molions. ~Some wj
be positive and some negative. If now, the
conducting surface of the drum upon which
the stream of finely divided material is de-
livered, be-electrically connected to earth, the
charged particles of relatively good conduc-
tivity will become instantly neutral, while
the particles of lower conductivity will ad-
here to. the surface and may be separated
therefrom by scrapers or allowed to detach
themselves when they have parted with their
charge. In this way the conducting parti-
cles will fall' from the drum in a diigarent
path from the less conducting particles.

It is not necessary that the substance to be
acted upon by the ions should be brought
into action or even approximate contact with
the flame itself, as 1 have discovered that it
is possible to convey the ions to a distance
from the flame, and for utilizing this discov-
ery I have devised a form of lonizer, from
which the ions may be conveyed and deliv-

ratus is illustrated in

-points comparatively remote, as

987,759

resents a closed chamber of insulating mate-
rial, composed, for example, of earthenware.
Within this chamber the gas pipe A, insu-
lated, as in the previous case from the serv-
ice pipe at D, is placed and connected asbe-
fore with a suitable source
force E. From the top of the chamber F,
leads an insulating pipe or conduit (3, which
may be a wooden pipe or an ordinary rub-
ber hose. If; when the gas jets are ignited

"and electrified, a current of air or gas be

established by natural or artificial draft
through the chamber I, to and through the
ipe G, the ions developed by the flames may
e conveyed by such current of air to such

sired.

If the source of the ions be an electric arc,
it may be charged or electrified by produc-
ing the arcitself in an electrified field, where-
by the ions of opposite sign to the field will
be delivered into the air outside, or they
may be forced out by a magnet pole placed
near the arc. Similarly, a receptacle con-
taining glowing coals, or other incandescing
body, may be electrified.

While both positive and negative ions are
produced in a flame, or by an incandescing
solid, they may be separated from esch other,
when so desired, by means of electro-magnets
which will deflect them in two directions so
that they may be collected and used sepa-
rately. Or, if the flame, notably when elec-
trified, is produced between two plates oppo-
sitely charged, or in general is produced in
an electrified field, a similar separation of
the two kinds of 10ns will result,

I have discovered other important and
useful methods of utilizing ions, and devised
other .forms of apparatus for producin,
them, but these will be made the subject of,
and more fully described in other applica-
tions for Letters Patent. It is my purpose
in the present case to illustrate the funda-
mental method or process of generating and
rendering available ions on a scale suitable
for useful and practical application by elec-
trically charging or electrifying the flame
or other source by which the ions are pro-
duced, and the best form of apparatus
known to me at this time for carrying out
such process. L

Having now described my invention, what
I claim 15:— . .

1. The process of producing and deliver-
ing into the air gaseous ions, herein de-
seribed, which consists in electrically charg-
ing by an external source of electro-motive
force, the generating or gaseous dissociating
flame or source of heat in which they are de-
veloped. ‘

2. An ionizer consisting of an incandes-
cing body charged or electrified by an ex-
ternal source of electro-motive force,

8. An ionizer consisting of a conducting
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gas supply pipe, insulated from ground, and
charged or electrified by an external source
of electro-motive force, and provided with a
series of jets or burners. :

4. An ionizer consisting of a series of jets
or burners connected with a source of gas
supply, but insulated from ground, and
charged
of electro-motive force. :

5. An ionizer consisting of an insulated
and electrified source of heat in combination
with an insulating casing provided with an

i
therefrom to t
ing the ioms. R
. 6. The combination with an insulating in-

e point desired, the air carry-

or electrified by an external source.

}ile or conduit for' conveying

8

closing chamber, and an air or gas convey-
ing conduit leading therefrom, of an ionizer
contained in said chamber consisting of an.
insulated electrically charged ignited gas jet
or flame. . : _

7. The process herein described, consisting
in electrically charfing by an external source
of electro-motive force a gaseous dissoclat-
ing flame or source of heat, and separatin,
the positive and negative ions produced an:
given off thereby by means of magnets or

their equivalents. : 4 o
y LUCIEN 1. BLAKE..
" Witnesses: ’ :

G. M. JeNKINS,
MinNie NELSON.
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