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No. 758,884,

UNITED STATES

Patented May 3, 1904. -

PATENT OFFICE.

JAMES N. ‘ALSOP, OF OWENSBORO, KENTUCKY.

APPARATUS FOR GENERATING GASEOUS MEDIUMS FROM AIR.

SPECIFICATION forming part of Letters Patent No. 758,884, dated May 3, 1904, -

Applica,tion filed May 29, 1903. Serial No, 159,383,

To all whom it T COTLCETTY:

Be it known that I, James N. Arsop, aciti-
zen of the United States, residing at Owens-
boro, in the county of Dav1s and State of Ken-
tuckv, have invented new and useful Improve-
ments in Apparatus tor Generating Gaseous
Mediums from-Air, of ‘which the followmd 18
a speclﬁcatmn

My invention relates to an “apparatus for
generating a gaseous medium by means of an
electrlc arce or flame.

The broad ob;[ect of the invention is to pro-

vide an apparatus in which air may be sub-

jected to the electric discharge to produce in
large quantitiesfor commer cial use a gaseous
medlum which I have discovered possesses
certain valuable properties. I am notable to
identify accurately by chemical formula this
gaseousmedium. ' It has been determined by
chemical analysis, however, thatair treated in
the -manner hereinafter descmbed containg

- nitrogen peroxid (NOz or N:(u) and traces of
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.ozone (Os) and is in-a state of ionization.

A specific object of the invention resides in
the interposition of a coil having high self-
induction in the main circuit for raising the
potential of the current to overcome the re-
sistance produced when the electrodes are
drawn apart to-form the arc.

A further object of the invention is to pro-

vide a machine in which at one part the are
shall be formed by separating the eléctrodes

and said arc be extinguished or dissipated by
short-circuiting the current in another part
of the machme this latter operation being
effected by brlno ing together two electrodes,

- which in turn are separated to form an-arc,
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which in turn is dissipated by bringing to-
gether the first set of electrodes, the operation
bemo continuous. ,

Other objects of the invention relate to de-
tails of construction and to combinations, op-
erations; and arrangements -of parts, all as
herematter more partlculallv set forth, and
specifically indicated in the claims appended
hereto. '

Tn order that nm7 1nvent10n may be clearly
unde1 stood, I have illustrated the same in the
accompfmvmd drawings,.in wlnchm ,

(No model,)

Figure 1 is a perspective view of an appa-
ratus constructed according to. my invention;
and Fig. 2 is an enlarged transverse sectional
view throu0l1 one of the two sets of the gen-
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erating appdratus shown in FIU‘ 1 certam .

parts belncr in elevation.

the base- blocks of a frame comprising up-
rights 2 and transverse supporting-beams 3,
Wh1ch latter support in any suitable ‘manner
by means of rods 4 a conduit 5, closed at-its
ends and connected centrally to ‘a- pipe- 6,

.whlch in turn is operatively connected ‘to an

air-pump 7, having an eduction-pipe 8. Com-

" 55
Referrmor now to the drawings, 1 1ndlcates :

6o

municating with and extending upward from

the conduit 5 on each side of the pipe 6 are a
series-of tubes opened at one end, in the ar-
rangement shown two of such tubes being lo-
cated at each side of the pipe 6 and 1nd1cated
respectively, by the numerals 9 10. Extend-
ing upward through the lower end of each
tube is an electr ode (indicated, respectively,
by the numerals 11 11 and 12 12, ) said elec-
trodes being adjustably supported in holders
13 by means of set-screws 14.. Extending
downward through the. upper end of each
tube is a movable electrode, these electrodes
being indicated, respectively, by the numerals
1515 and 16 16. The electrodes 15 16 are sup-
ported in an automatically - adjustable man-
ner, as illustrated in Fig. 2, and in the manner
now to be deseribed.

17 indicates movable supports, in the lower
ends of which the electrodes 15 16 are secured
by means of binding-screws 18. Said supports
are slidably mounted in guides 19, secured to
the transverse frame members 3, and at their
upper ends are adjustably secured in plates 20
by means of the binding-screws 21, said plates
20 being of non- conductmg materlal

22 mdlcates a frame or cross-head which is
adapted to have a vertical movement on guide-
rods 23, mounted in an upright position on the
h‘ame ot the machine, said cross-head or frame
22 carrying at opposite. sides cylinders 24,
which are adapted o contain oil.. Working in
each of said cylinders is a piston 25, which is
connected by a piston-rod.26 to the plate 20.
The plstons 25 are each provided with small
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holes to allow the oil to pass to the upper side
of the pistons for a purpose hereinafter de-
seribed. .

27 27 indicate pitmen which are connected
at- their lower ends to the respective cross-
heads 22 and at their upper ends are connected
to opposite ends of a walking-beam 28, which
is centrally and pivotally mounted on a sup-
port 29, rising from the frame of the ma-
chine. The walking-beam 28 is provided with
a central projecting arm 80, pivotally secured
to which is a rod 81, by means of which the
walking-beam is adapted to be rocked back
and forth in the usual manner, the rod 31
being reciprocated by any suitable mechan-
ical means—such as a crank, eccentric, or the

~ like—which meansneed not be particularly re-
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ferred to.’
Tt will be understood that the apparatus
illastrated in Fig. 2 asapplied to the tubes 9 9

is identical with the apparatus applied to the.
tubes10-10, and from Fig. 1 it will be seen”
that as the walking-beam is operated one set

of electrodes—say 15—will be moved down-
ward, while the other set, 16, will be moved

" upward. -
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Referring now again to Fig. 2, it will be

‘ seen that in the downward movement of the
“pitman 27 the cylinders 24 will be carried

‘downward, thus permitting the supports 17,
~ which are carried by the piston-rods 26, to fall
by gravity, this downward movement of the

supports 17 being assisted by the partial vacn-
um which will be formed in the cylinders 24
in suchdownward movement. This continues
until the electrodes 15 come in contact with
the electrodes. 11. As the pitman 27 is raised
the pressure of the oil on the under side of
the pistons 25 will also operate to raise the
supports 17 and withdraw the electrodes 15
from the electrodes 11.

As in the operation of my apparatus I pro-
duce an arc or flame when the electrodes are
drawn apart, it follows that said electrodes
will burn away and become shorter, and un-
less some means were provided for compen-
sating for this shortening of the electrodes
they would soon fail to come in contact in the
downward movement of the pitman 27, and
hence the arc would not be formed.

It -will be seen that I provide for automat-
ically adjusting the fall of the electrodes 15
and 16 to compensate for the burning away
by the construction above described, in which
the electrodes are supported by the pistons
95 upon a body of oil in the eylinders24. As
each piston 25 1s provided with a small hole,
as the electrodes 15 and 16 shorten the pis-
tons will settle farther down in the cylinders,
the oil passing through the small opening
therein to the upper side. -The above con-

struction not only provides for an automatic
adjustment of the movable electrodes, but it
also insures a yielding contact of the elec-
trodes, with the consequent advantage that
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breaking of the same in the act of contact is
avoided. This latter feature would be of im-
portanee -only in.caseswliere carbon .or other
relatively soft electrodes were employed. In
practice I employ metal electrodes, and hence
the element of breakage has not to be con-
sidered. '

The current for producing the arcs be-
tween the electrodes is supplied by a constant-
potential dynamo 82, from which. the cur-
rent is led by wires 33 and 34. Each set of
tubes 9 9 and 10 10, respectively. is connected
up in series, and the wiring of the same from
the dyname will- be readily understood and
need be but briefly referred to.

Beginning with the wire 84, said wire passes
to the electrode 12 of one of the tubes 10 and
then over to the electrode 11 of one of the
tubes 9. The stationary electrode 12 of the
other tube 10 is electrically connected by a
wire 85 to -the movable electrode 16 of the
first tube 10. The other wire, 33, from the
dynamo leads to a self-induction coil 36 and
then leads from said coil and is electrically
connected to the movable electrodes 15 16 of
the corresponding tubes 910. - A wire 37 con-
nects the stationary electrode 11 of this latter
tube 9 with the movable electrode 15 of the
other tube 9. Thus tracing the circuit
through the set of tubes shown to the right ot
Fig. 1 and assuming that the electrodes 16
are in contact with the electrodes 12, the cur-
rent passes from the dynamo 33 through the
wire 34 to the electrode 12, to which said wire
is connected, thence through the electrode 16
and its support 17 to the wire 35, thence to
the electrode 12 of the other tube 10 and
through the electrode 16 and support 17 to
the wire 83, and thence through the coil 36
back to the dynamo. When the opposite
electrodes 15 and 11 are brought together, the
current will be short-circuited through these
electrodes and pass in series therethrough, as
just described with reference to the tubes 10.

The operation of the apparatus as thus far
described is as follows: Assuming the parts
to be in the positions shown in Fig. 1, the
current is now passing through the respective
electrodes 11 and 15. As the walking-beam
28 is operated to raise the electrodes 15 an
arc is formed between the electrodes 15 and
11 and the gaseous medium will be generated
in the tubes 9. This gaseous medium is with-
drawn from said tubes by means of the action
of the air-pump 7 and is delivered by said
air-pump through the eduction-pipe 8 to the
place of use or storage. As the electrodes
15 continue to rise the electrodes 16 will of
course be correspondingly lowered and the
arc between the electrodes 15 and 11 will be
maintained until the electrodes 16 come in
contact with the electrodes 12, when the cur-
rents will be short-circuited to the tubes 10
and the arc between the electrodes 15 and
11 will be extinguished. The same opera-
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tion will be repeated as the electrodes 16

are raised, the arc being maintained until

the electrodes 15 and 11 come in contact or

into the position in which they are shown
in the drawings, when the current will be
again short-circuited to the tubes 9 and the
arcs between the electrodes 16 and 12 will be
extinguished. -

I can employ a current. of verv low poten-
tial for this purpose, as in the operation of
my machine the electrodes are brought into

actual contact and then drawnapart to draw’|

ottt the are, and the current does not have ini-
tially to span a given space with the necessity
of thereby overcoming the great resistance to
its passage formed by the air. I have found,
however, that with a low-potential current

some means must be provided for feeding the:
arc, or, in other words, to meet the increased’

resistance offered as the electrodes are moved
This requirement I meet by
the introduction into the circuit of a coil hayv-
ing high self-induction, the action of which
is as follows

‘When either pair of electrodesin the tubesl

are brought together, thereby causing short-
circuit of the electrifying apparatus, the coil
36 is excited to a high degree of magnetism,
and as the electrodes are pulled apart and are
followed by the arc or flash, which increases
the resistance of the cireuit, the strength of
the magnetism of the coil will be diminished.
This change in the strength of magnetism
generates an extra current in the circuit or
coil in the same direction as the original cur-

rent and proportional in strength to the

magnetic change, all asis well known. - Asthe

electrodes are drawn apart to form arcs the’

resistance of the circuit is additionally in-

creased, causing the strength of magnetism in’

the coil to be adchtxonally dlmlnlshed there-
by causing the potential at the electrocles to
rise to the necessary strength to meet the re-
sistance of the air or gas between them as
the distance between the electrodes is in-
creased until the opposite pair of .electrodes
are brought together and short-cirenits said
arcs.

The principle of operation of the self-in-
duction coil 36 will be seen to be that of in-
ducing currents in the circunit, and by this
means I am enabled to secure the potential
necessary to overcome the resistance between
the separated -electrodes, and thus maintain

-the arc, while employing a dynamo generating

currents of relatively low potential. -

The amount of the gaseous medlum gener-
ated in a given time will be in pr 0port1on to

the number of amperes.of electricity used,

.the potential at which the current is passed

through the apparatus, and the amount of air

drawn through the tubes by the air-pump.
‘While I haveshown and described the tubes

9 and 10 as arranged in sets of two each, it

will be obvious that I can employ any desired |-

‘elastic.
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-number of tubes, beginning with.one in each
It will also be obvious that so far as

set.
certain features of the invention are concerned
it will not be necessary to arrange the tubes
in sets and operate the electr odes alternately,
but that I could, for instance, employ a single
tube and operate the same according to my
invention.
tubes in ‘sets of two or more and operate the
same alternately, for the reason that such
operation affords greater rapidity in the pro-
duction of the gaseous medium desired.

. In practice I have used a dynamo designed
to give out five amperes at five hundred volts
and an induction-coil having an ohmic re-

sistance of about one hundred ohms, said in-

duction-coil comprising an iron core wound
with No. 18 copper wire. With the particu-
lar form of apparatus herein described Thave
produced a gaseous medium of the character

referred to with the voltage across the arc-

varying from one hundred and fifty volts to
nine hundred volts and the'current in the cir-
cuit of the arc varying from twenty amperes
to one-tenth of an ampere. The particular
limitations of voltage and current above re-
ferred to are by no means essential, since I
have found that flour may be bleachecl and
modified, as will hereinafter be deseribed, with
the Voltacre at the arc varying w1thm the
widest 11m1ts, and I believe that the same
effects would be produced by the hwhest at-~
tainable voltage.

‘The valuable properties referred to as be-
ing possessed: by the gaseous medium pro-
duced by this apparatus are those of whiten-
ing and purifying cereals and otherwise im-

I prefer, however, to arrange the
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proving the quality thereof—that is to say, I .-

have found that flour after’ being acted upon’
by the modified air—that is, air which has
been acted upon by the spark or arc—is'very
noticeably bleached, presenting a dead-white

‘color in contrast with the creamy yellow of

the untreated flour. I have also found that
when portions of the treated and untreated
flours, equal by weight, are blended-with equal
quantities of distilled water the two doughs
thus formed are very different in consistency,
that from the treated flour being apparently

“drier and much more elastic than that from

the untreated flour, the dough from the lat-
ter flour being ‘‘short” and relatively non-
‘When equal portions, by weight, of
the two flours are blended with water suffi-
cient to make a dough suitable for baking, it
is found that the treated flour requires more
water—from five to seven per cent. more. I

-also find that the treated and untreated flours

from the same barrel when made into dough

" and baked will produce loavesof bread which

upon being cut or broken show the same dif-
ference in color as was shown by. the treated
and untreated flours, the bread from thetreated
flour -being much whiter,

Having thus fully described my invention,
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what I claim as new, and desire to secure by

Letters Patent of the United States, is—

1. In an apparatus of the character de-
scribed, a pair of electrodes connected with a
suitable source of electricity, means whereby
one of said electrodes is reciprocated into and
out of contact with the other to form arcs
capable of modifying air in the manner indi-
cated, and means for withdrawing from the
region of the arcs the gaseous medium gener-
ated thereby.

2. In an apparatus of the character de-
scribed, a pair of electrodes connected with a
suitable source of electricity, means whereby
one of said electrodes is reciprocated into and
out of contact with the other to form arcs, a
casing surrounding said electrodes and having
an air-inlet, and means for withdrawing the
gaseous medium generated by the arcs from
said casing:

3. In an apparatus of the character de-
scribed, a pair of electrodes connected with a
suitable source of electricity, meansfor recip-
rocating one of said electrodes into and out of
contact with the other to form arcs, means
for short-circuiting the current at predeter-
mined intervals to extinguish the arcs, and
means for withdrawing from the region of the
arcs the gaseous medium generated thereby.

4, In an apparatus of the character de-
scribed, a pair of electrodes connected with a
suitable source of electricity, means for recip-
rocating one of said electrodes into and out of
contact with the other to form arcs, means
for short-circuiting the current at predeter-
mined intervals to extinguish the arcs, a cas-
ing surrounding said electrodes and having an
air-inlet, and means for withdrawing the gase-
ous medium generated by the arcs from said
casing.

5. In an apparatus of the character de-

scribed, a pair of electrodes connected with a
Sultable source of electricity, means whereby
one of said electrodes is reciprocated intc and
out of contact with the other to form arcs
capable of modifying air in the manner indi-
cated, a resistance interposed in the circuit
with the electrodes, and means for withdraw-
ing from the region of the arcs the gaseous
medium generated thereby.

6. In an apparatus of the character de-
scribed, a pair of electrodes connected with a
suitable source of electricity, means for con-
tinually moving one of said electrodes into
and out of contact with the other to form arcs,
a resistance interposed in the circuit of the
electrodes, a casing surrounding said elec-
trodes and having an air-inlet, and means for
withdrawing the gaseous medium generated
by the arcs from said casing.

7. In an apparatus of the character de-
seribed, a pair of electrodes connected with a
suitable source ot electricity, means whereby
one of said electrodes is reciprocated into and
out of contact with the other to form arcs ca-
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pable of modlfymtr air in the manner indi-
cated, a coil interposed in the circuit of the
e]ectrodes, and means for withdrawing from
theregion of the arcs the gaseous medium gen-
erated ther eby.

8. In an apparatus of the character de-
scribed, a pair of electrodes connected with a
5u1ta,ble source of elecbrlcltv, means whereby
one of said electrodes is reciprocated into and
out, of contact with the other to form arcs, a
coil interposed in the circuit of the electrodes,
a casing surrounding said electrodes and hav-
ing an air-inlet, and means for withdrawing
the gaseous medium generated by.the arcs
from said casing.

9. In an apparatus of the character de-
scribed, a pair of electrodes connected with a
suitable source of electricity, means for re-
ciprocating one of said electrodes into and out
of contact with the other to form arcs, means
for short-circuiting the current at predeter-
mined intervals to extinguish the arcs, a re-
sistance interposed in the circuit of the elec-
trodes, and means for withdrawing from the
region of the arcs the gaseous medmm gen-
erated thereby.

10. In an apparatus of the character de-
scribed, a pair of electrodes connected with a
suitable source of electricity, means for re-
ciprocating one of said electrodes into and out
of contact with the other to form arcs, means
for short-circuiting the current at predeter-
mined intervals to extinguish the arcs, a re-
sistance interposed in the circuit of the elec-
trodes, a casing surrounding said electrodes
and having an air-inlet, and means for with-
drawing the gaseous medium generated by the
arcs from said casing.

11. In an apparatus of the character de-
scribed, in combination with a pair of casings
having air-inlets, a pair of electrodes mounted
in each casing, means whereby two of said
electrodes located in the respective casings
are reciprocated alternately into and out of
contact with an opposite electrode to form
arcs, said electrodes being connected with a
source of electricity in such manner that the
contact of one set will short-cireuit the other,
and means for withdrawing the gaseous me-
dium generated by the arcs from “said casing.

12. In an apparatus of the character de-
seribed, in combination with a series of tubes,
a seéries of electrodes mounted therein and

connected to a suitable source of electricity,-

means whereby one set of electrodes is recip-
rocated into and out of contact with opposite
electrodes to form arcs, and means for with-
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drawing the gaseous medium generated by

said arcs from said tubes.

13. In an apparatus of the character de-
scribed in combination with a series of elec-
trodes mounted in sets connected up in series
toa suitable source of electricity, means where-
by one set of electrodes is reciprocated into
and out of contact with opposite electrodes to
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form arcs, and means for withdrawing from
the region of the arcs the gaseous medlum
ovenemted thereby.

14. In an apparatus of the character de-

scribed, in combination with a series of elec-

trodes surrounded by casings and mounted in
sets connected up in series to a suitable source
of electrlclty, means whereby one set of ¢lec-
trodes is reciprocated into and out of contact
with the opposite electrodes to form arcs, and

‘means for withdrawing the gaseous medium

generated by said ares S from said casings.

15. In an apparatus of the character de-
cribed, in combination with a series of elec-
trodes mounted in sets connected up in series
to a suitable source of electricity, means for
reciprocating one set of electrodes into and
out of .contact with opposite electrodes to
form arcs, means for withdrawing from the
region of the arcs the gaseous medium gen-
erated thereby, and means for short -circuit-
ing the arcs.

16 In an apparatus of the character de-
scribed, in combination with a series of tubes,
a series of electrodes mounted therein and
connected to a suitable source of electricity;
means for reciprocating in alternation respec-
tive sets of electrodes into and out of contact
with opposite electrodes to form ares, and
means for withdrawing the gaseous medium
generated by said arcs frorn sald tubes.

17. In an apparatus of the character de-
scribed, in combination with a series of elec-
trodes mounted in sets connected up in series
to a suitable source of electricity, means for
reciprocating in alternation respective sets of
electrodes into and out of contact with oppo-
site electrodes to form “arcs, one set of elec-
trodes when in contact being adapted to short-
circuit the other set, and means for with-
drawing from the region of the arcs the gase-
ous medmm orenera,ted thereby.

18. In an apparatus of the character de-
scribed, in combination with a series of elec-
trodes surrounded by casings and mounted in

- sets connected up in series to a suitable source
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of electricity, means for reciprocating in al-
ternation the respective sets of electrodes into
and out of contact with opposite electrodes to
form arcs, one set of electrodes when in con-
tact being adapted to short-circuit the other
set, and means for withdrawing the gaseous
medinm O‘enerated by said ares “trom said cas-
ings.

19. In an apparatus of the character. de-
scribed, in combination with a pair of casings
having air- -inlets, a pair of electrodes mounted
in each casing, means whereby two of said
electrodes located in the respective casings are
moved alternately into and out of contact with
an opposite electrode to form arcs, said elec-
trodes being connected with a source of elec-
tricity in such manner that the contactof one
set will sliort-circuit the other, a self-induc-

S

tion coil interposed in the circuit of the elec-
trodes, and means for withdrawing the gase-
ousmedium generated by the arcs tormed from
said casings.

20. In an apparatus of the character de-
scr'lbed a frame, a conduit supperted thereby,
an air-pipe leadmtr from said conduit and con-.
nected with an air-pump, aseries of tubes con-
nected in sets to said conduit, stationary and
movable electrodes mounted in said tubes and
connected with a suitable source of electricity,
means for alternately moving the movable
electrodes of each set of tubes comprising a
walking-beam mounted in the frame, a pitman
connected to ‘each end of the Walklng—beam,
and means for supporting one or more of the
movable electrodes, from each end of said pit-
man,

21. In an apparatus of the character de-
seribed, in combination with a fixed electrode,
a movable electrode, and means for support-
ing and permitting automatlc adjustment of
said movable electrode comprising a movable
member, a cylinder carried thereby and adapt-
ed to contain a suitable fluid, a piston mount-
ed in said cyhnder, a plston -rod carried by
said piston, means for supporting said elec-

“trode from said piston, and means for permit-

ting the oil to pass from below the piston to

'the upper side thereof, to permit the piston

to settle in said cylinder for the purpose de-
scribed. .

22. In an apparatus of the character de-
serlbed two sets of electrodes, means for mov-
ing two of said electrodes, located in the respec-
tive sets, alternately into and out of contact
with an opposite electrode to form arcs, said
electrodes being connected with a source of
electricity in such manner that the contact of
one set will short-circuit the other set, and
means for withdrawing frem the region of the
arcs the gaseous medium Generated

23. Tn an apparatus of the character de-
scribed, a series of electrodes connected to a
source of electricity, means for reciprocating
inalternation respective sets of electrodes into
and out of contact with opposite. electrodes to
form arcs capable of modifying air in the man-
ner indicated, and means for withdrawing the
gaseous medlum generated from the arcs.

24. In comblnatlon with two electrodes,
means for moving one of said electrodes rela-
tive to the other to form arcs, means for auto-
matically adjusting one of said electrodes rela-
tive to the other, and means for withdrawing
from the region of the arcs the gaseous me-
dium Generated thereby.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses. .
JAMES N. ALbOP
Witnesses:

F. B. KEEFER, Ty
GEo. \Y REa.
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