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UNTTED STATES

FRANK B. FELT,
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1o all whom it ™May concer:

Beitknown thatl, FRANK B. FELT, acitizen
of the United btates of America, residing at
Chicago, in the county of Cook and State of
Iilinois, have invented certain new and use-
ful Improvementsin Gas-Generating Retorts,
of which the following is a specification.

My invention relates to certain improve-
ments in gas-generating retorts primarily de-
signed for the produection of oxygen from air
and steam by means of a suitable liquid suc-
cessivelyand continuously oxidized by means
of the air and deoxidized by means of the
steam, so that the same liquid 1s used over
and over again and without intermission.

T'he purpose of the invention is to provide
a retort of convenlent form, construction,
and arrangement, so that it may be readily
adapted to the various requirements of the
uses to which 1t 1s to be put and may at the
same time be cheap and durable, so as to be
well adapted to commercial use.

It is also my purpose to provide in the re-
tort means for handling the liquid in such a
way as to obtain better results therefrom
both as to eapaelty and as to the purity of the
product.

To these and other minor ends the inven-
tlon consists in certain novel characteristics
possessed by the preferred form of apparatus,
which will be hereinafter deseribed, said char-
acteristics being clearly deﬁned in the claims
appended hereto

The preferred construction is illustrated in
the drawings, of which—

Kigure 1 is a sectional perspective showing

the interior of the retort and certain of the

various chambersand partitionstherein., Ifig.
21s a vertical diametrical section in plane 2 2
of Fig. 4, I1g. 5isa similar section in plane
3 5 of Fig. 8. FKig. 4 18 a horizontal section
]ooking downward, taken in the plane 4 4 of
Fig. 5; and Iig. 51s a horizontal section taken
in the plane 5 5 of Fig. 3.

Referring to these drawings, A represents

a cylindr ical vessel pr 0V1ded with a bottom «
and a horizontal flange ¢’ at the top, perfo-
rated at «® to provide means for bolting a
cover thereupon. Said coverisshown in Fig.
2 at B and the bolts by means of which it 1s
secured at 6'. The retort, as shown, is pro-

ribs as.

| vided with permanent partitions C D K, the

partition C being preferably cylindrical in
form and centrally disposed in the retort and
the partitions D E extending from the cen-
tral e¢ylindrical partition upon opposite sides
to thesides of the retort. These various par-
titions are provided with perforations ¢ d e,
to which the cover may also be bolted to in-
close tightly the chamber F, in which the gas
which is to be generated 1s prod uced. A num-
ber of openmﬂ'%f above the opposite cham-
ber G provide free access between the same

55

6o

and the atmosphere, so as to permit of the

escape of nitrogen liberated in this chamber,
as will be seen herveinafter. An opening 6?
into the central chamber provided with a cap
b affords means of access to said central
chamber and is used prineipally to add from
time to time such quantities of the liquid as

' may be needed.

A short preferably permanent partition EL
separates a portion 1 of the chamber & from
the remainder, which portion 1s connected
with the central chamber by an opening J, ex-
tending somewhat below the top ot the pELI‘tl-
tion H and of sufficient length to provide free
communication between the apper portion of
the central chamberand the chamber G. Said
central chamber is also connected at the bot-
tom by means of an opening K near the par-
tition E with the chamber F, and the lower
part of the partition D is omitted, as seen at
d', Figs. 3 and 5, so as to provide at this point
an opening X directly from the chamber F to
the chamber G.

The innerside of the cylindrical wall A is
provided with a series of perpendicular ribs
¢®, preferably at substantially equal dis-

tances from each other,and the opposite outer

wall of the partition Cispr ovided with a cor-
responding series of grooves ¢’. A series of
removable partitions M M’ have one edge m
fitted to the groove ¢’ and the opposite edﬂ'e
m', which is prefembiy widened for the pur-
pose, provided with a groove m?, fitted to the
These partitions are of two kinds,

the partitions M being continuous from top
to bottom and the bottom portions of the par-
| titions M’ being omitted, so as to afford ac-
cess between the compartments upon oppo-
The partitions

site sides of sald partitions.
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‘tom of the opening J.

partment to another.

o

M’ are also preferably provided at the top
with deflectors N, curved toward the adja-
cent partitions, so as to guide the liquidin its
passage from one to the other.

In the chamber F, intermediate between
the tops of the partitions M M’ and the top of

the retort, is a preferably flat horizontal plate

O, the outer portion of the chamber to check
the upward flow of the liquid when the same
i1s subjected to violentagitation. In the bot-
tom of each alternate compartment of the
outer chambersisa box P, the edges of which
contain perforations P and in the top of
which is fitted a pipe p’ p?, the plpesp being
preferably longer than the pipes p' for the
purpose referr ed to later. HKxtending down-
ward through the cover and entering each
one ot these boxes in the chamber G is a
smaller air-pipe Q, the end of whichis tarned
upward at g, so as to discharge upwardly into
the pipe »’. Similar pipes R for the admis-
sion of steam extend downward through the
cover, enter the boxes in the chamber F, and
terminate in an upward direction in the pipe
A Dboss S in the coveris intended for the
connection of a pipe through which the gen-
erated gas may be carried wherever desired.

- In the operation of the apparatus above

described the lower portion of the retort is
filled with a suitable liquid, as manganate of
soda, to a height less than that of the parti-
tions M M’ and greater than that of the bot-
In practice there is
more or less opening around the edges of the
partitions M M’, so that the manganate tends
to maintain the same height throughout the
entire retort. If the joints between the par-
titions and the retort should be too elose to
permit of the desired equalization, openings
may be provided through the partitions to
admit of the limited How from one com-
After the manganate
oceuples the various compartments to the
desired height air is turned into the air-
pipes and steam into the steam-pipes, pref-
erably with sufficient pressure to cause a
more or less violent agitation of the liguid.

Both air and steam pipes act on the principle

of injectors, sucking the liquidinto the boxes
P through the openings in the sides thereof
and ejecting it fOI‘Cibl} from the upper ends
of the tubes p’ p*. The agitation of the liq-
uid in the compartments of the chamber G
by means of the variousair-currents passing
upward through the same thoroughly oxi-
dizes the manganate and at the same time ad-
vances it from chamber to chamber over the
intervening partitions, so that it is repeat-
edly subJected to the air-currents and agi-
tated thereby. The deflectors N on the tops

of the partitions direct the rising liquid for-

- ward from each compartment to the next suc-

ceeding compartment. Afterthe manganate
has pa,ssed through all of the active compart-
ments in the chamber G it reaches the com-

partment I and from said compartment over-

flows through the opening J into the central

702,855

| chamber. Thecompartmentlactsasagettling-

chamber and the central chamber as a reser-
voir adapted to contain a suificient quantity
of manganate to insure a continual supply
for the deoxidizing operation. Said cham-

ber also gives an opportunity for all of the
alr held in suspension by the manganate to

rise and escape therefrom prior to the com-
mencement of the deoxidation. DBy the com-
bination of the settling-chamber I and the
central reservoir-chamber the manganate 1S
completely freed of all sediment or impuri-
ties which settle In the compartment I and
also of all air, which if carried forward into
the deoudmmb-ehambel would render the
product of the apparatusimpure. Theman-
ganate passes from the central chamber
thloun‘h the opening I into the first com-

79

75

30

par tment of the deoxidizing-chamber and is

sucked in by the steam and thrown vmlentlv
upward in the tube p° The thorough min-
gling of the steam and manganate deoxidizes
the latter, and as the liquid is ejected from
the top of the tube the free oxygen escapes
upward into the chamber F, while the man-

ganate passes onward to the next compart-

ment to undergo a repetition of the opera-
tion, and so on until the last compartment of
the chamber I is reached, when the deoxi-
dation is supposed to be complete and the
manganate passesthrough the opening X into
the eha,mber G to undewo a repetition of the
oxidizing process.

While I recognize the possibility of great
variation in the exact construction of the re-

tort described, yet I consider the form here

shown as greatly preferable and as possess-
ing many advantaﬂ'es over others known to
me at the present time.

I claim as new and desire to secure by lLet-
ters Patent—

1. In a retort of the class described,
combination with the outer wall, of parti-
tions forming oxidizing and deoxidizing
chambers, a series of compartments in each

chamber opening alternately near top and

bottom, 1into the next succeeding compart-
ments, a settling-compartment into which the
last oxidizing-compartment opens at the top,
a supply-chamber having an overfiow-open-
ing from the settling-chamber and opening
near the bottom into the first deoxidizing-
compartment, an opening near the bottom of
the last de()deIZIIlﬂ‘ compartment 1nto the
first oudmmn’-compaltment series of air-
pipes in the O"‘(IdlZl‘ﬂﬂ'-Ch&mbel a series of
steam-pipes in the deoxidizing-chamber,' sald
pipes terminating in an upward direction in
the lower portions of the compartments which
open near the top into the next succeeding
compartments, and the oxidizing and deoxi-
dizing chambers being provided respectively
with means for the escape of the nitrogen and
the withdrawal of the oxygen; substantlally
as descrlbed

In a retort of the class described, the

! combumtmn with the outer walls, of a cen-
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vral hollow partition and partitions extend-

ing therefrom to the outer walls, suitable
cuides on the hollow partition and the outer
walls, removable sliding partitions fitted to
sald guides, and suitable oxidizing and de-
oxidizing apparatus located in the respective
chambers between the said partition and the
outer walls; substantially as described.

3. In a retort of the class described, the
combination with a hollow cylindrical parti-
tion and partitions radiating therefrom to
divide the retort into oxidizing and deoxidiz-
ing chambers, said cylindrical partition be-
ing provided with openings above and below,
opening respectively into the oxidizing and
deoxidizing chambers, of a series of radial
partitions extending from the cylindrical
partition to the outer wall, the alternate ra-
dial partitions terminating respectively short
of the top and bottom of the retort, and suit-
able oxidizing and deoxidizing apparatus lo-
cated in the respective chambers and adapted
to maintain a continuous circulation around
the retort, substantially as described.

4. The combination with the cylindrical
vessel, A, adapted for the purpose described,
of the partitions, C, D, I, dividing the retort
into an OY.IdIZlﬂD‘&I]d deox 1d1zmﬂ' and a sup-
ply chamber, the latter of which opens above
the bottom into the oxidizing-chamber and
near the bottom into the deoxidizing-cham-
ber, the partitions, M, terminating aboveand
the partitions, M', open below the liquid-
level, the deflectors, N, secured to the parti-
tions, M', and suitable apparatus in the al-
temate eompm tments, fozmed by the parti-
tions, M, M', adapted to effect the alternate
oudatlou and deoxidation of a snitable liguid
and also to keep the same 1n continual circu-
lation through the various compartments;
substantially as described.

5. In a retort of the class described, the
combination with the cylindrical vessel, A,
and the partitions, C, D, Ii, therein, of the
short permanent pﬂ,rﬁition H, the partition,
C, having the opening, J, between the parti-

tions, E, H, and terminating bhelow the top |

of the latter, the radial partitions, M, M/,
open alternately at the bottom, and means
for successively oxidizing and deoxidizing a
suitable liquid and at the same time passing
it continuously around the retort; substan-
tially as described.

6. In a retort of the class described, the
combination with an outer wall, of a cylin-

drical partition forming a c¢ylindrical central |

supply-chamber, radial partitions extending

from said cylindriecal partition to the outer
walls of the retort, and dividing the remain-
der of the retort into an oxidizing and a de-
oxidizing chamber, said oxidizing and deox1-
dizing chambers being crossed by various
partitions extending part way up, said par-
titions being so arranged that the chambers
formed by them open, oneinto another, alter-
nately at the top and bottom, the alternate
chambers being provided with injectors, those
in the oxidizing-chamber being air-injectors,
and those in the deoxidizing-chamber being
steam -injectors, the alternate ones of said
short partitions being provided with deflec-
tors so arranged that the liquid which is
turned upward by theinjector will be turned
into the next compartment, suitable means
of communication from the oxidizing-cham-

ber to the central supply-chamber, from the

central supply-chamber to the deoxidizing-
chamber, and from the deoxidizing-chamber
to the oxidizing-chamber; substantially as
described.

7. In a retort of the class described, the
combination with an outer wall, of a cylin-
drical partition forming a central supply-
chamber, with radial partitions extending
from said cylindrical partition to the walls
of the retort and dividing the remainder of
the retort into an oxidizing and a deoxidiz-
ing chamber, said oxidizing and deoxidizing
chambers being crossed by various partitions
extending part way up, said partitions being
so arranged that the chambers formed by
them open, one into another, alternately at
the top and bottom, the last chamber of the
oxidizing series opening at the top into the
central supply-chamber, also at the top into
the next oxidizing-chamber, said last cham-

' ber being adapted toserveasasettiing-cham-

ber for the liquid, suitable means of commau-

| nication from the central supply-chamber to

the lower part of the deoxidizing-chamber
and from the last chamber of the deoxidizing
series 1o the first chamber of the oxidizing
series; substantially as deseribed.

In witness whereof I have hereunto set my
hand, at Chicago, in the county of Cook and
Sbatﬂ of 111111018 this 12th day of October,
A. D. 1901. |

FRANK B. FEL'T.

VWithesses:
Caas. O. SHERTDY
S. IB1.ISS.
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