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To all whom uﬁ may concern: -
Beit known that I, ANDREW P O’BRIEN a

citizen of the United States, residing at Rich-

mond, in the county of Henrico and State of

Vl]ﬁ‘ﬂ‘lnla, have invented certain new and use-
ful Improvements in Niter-Ovens; and I do

~ hereby declare the following to be a full, clear,

- and exact description of t.he mventlon Suoh-
as willenable others skilled in the art to Whlch-_

10

1t appertains to make and use the same.

My invention relates to-improvements in
niter- -ovens, and particularly to that style of
oven which is capable of collecting dust which

 may pass through the oven with the heating

. .20

~.suitable shape and having a series of niter-
pots arranged therein, the tops of which pro-
ject through the top. of the oven, while the

30

‘agency on its way to other parts.of the appa-
‘ratus with which the oven may be connected

It consists in an oven formed in a cylin-

drical or cylindrieal and conical shape, a se-

ries of niter pots orreceptacles arranged in the

said oven, and means for introducing the heat-

ing aﬂ*ont into the said oven, so that any dust
or partlcles carried ther oby will be given a
whirling movement and so that the sald dust

or forewn particles may be collected in the
bottom of the oven and will not pass out of the

same with the blast or draft whwh oarmos tho
gases from the oven. -
It also consists of a n1tor-ovon formed of a

- lower ends extend thr ouﬂ'h the lower walls of

the oven, means for olomm the lowor ends of’
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top plan view of the same.
larged detail sootwna,l view throut‘rh the up-.-
per end of one of the niter-pots.

In connection with certain metallurfrloal.

the niter-pots, and a mter-cako pan arranged
about the oven below the outlets of the said

niter-pots for receiving the contents thoreof_

from. time to time.
It also consists in certain otho1 nov'el con

‘structions, combinations, and arrangements

of parts, as will be heromaftm fully doscrlbod
and specifically claimed.
In the aecompanying drawmﬂ's, Flgme 1

represents a vertical central eross-section
through a niter-oven constructed in accord-
FKig. 2is a
Fig. 3 is an en-

ance Wlth the present invention.

operations—as, for instance, the produotlon

~of sulfurie acid, in which the initial step of

tho p1 ocess consmts in roasting certam or os,

as sulfar compounds or pyrites—it is com-
mon to use means in connection therewith

55

for producing nitrie acid, the nitrate of soda

or the nitrate of potassmm being placed in

what aré known as ‘‘niter- pobs ” together
with sulfuric acid, and heated by means of

sulfur dioxid (SO 3) as it passesfrom the roast-

ing-furnace, the same being applied to the
niter-pots by means of an oven, the said sul-
{ fur dioxid passing: from the said oven to a
Glover’s tower or denitrificator and other
The nitric acid
is thus produced in the niter-potsin a gaseous-
state and passes out of the oven, together with

chambers of the apparatus

"-60';-' | ._:

the sulfur dioxid, on its way to the Glover’s .

tower,

‘The O'rea,t difficulty with this kind of : :
appdlatus hel etofore hasbeenthatin burning

| pyrites, especially of fine ore, great quantltlos 7o

of fine ‘‘flue-dust,” so called, is carried along -

by the draft, and this dust is. found to be very
injurious to the proper working of the Glover’s

towor, so much so, in fact, tha,t some manu-

facturers have oeased using fine ore and use

the more expensive lump ore or brlmstono |
By the present invention this injurious dust-' R
can be automatically collected and removed =
| from the draft coming from the furnaces and
passing through tho niter-oven, so that %he
he
flow of heated sulfur dioxid can, however, be
used to heat the mtol pot% and ploduco tho
| nitrie acid. |
Thisinvention also pro vldes su porlor means
for taking care of the sodium sulfate or niter |
i cake whloh is produced in the niter-pots,
forming the chief residue of the chomloﬂl ac- .
|.tion taking place therein. - |
“In employing my invention in practlcal_
suit-
able casing of metal, lining the same with -
| briek or other matorlal as ot 2. Theovenis.
”profora,bly of a conical shape for about two- -
thirdsof itslengthatitslowerend, the remain-
ing one-third belng preferably cylmdrlcal
The oven 1is closed at the top by a suitable

same cannot enter the G‘rlovor S towor

form I construet the niter-oven'l of a
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cover or top plate, as 3, ~Arranged with-

in the oven are a series of- mtor-—pots 44,
| -Whloh preferably project through the wall of
the oven—say about one-half way down the
The lower ends of the niter-pots are

same,
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formed with discharge-openings, which are

_ adapted to be olosed bV ﬂ‘ates or VELIVGS D9,
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694,024
which are pivoted to the ovenandare heldin | The sulfur dioxid for heating the niter-pot int
their closed positions by adjusting-serews 6 6. | the oven is introduced into the oven from the
The construction of the upper ends of the | roasting-furnace by means of a pipe 20, which 70
‘niter-pots, together with the covers for clos- | enters the said oven tangentially at a point
£ ing the same, forms an important feature of | near the top of the oven, or at least at a con-.

theinvention. Intheupperend of eachniter- | siderable distance above the lower open end
pot a flanged sleeve, as 7, is located, which | of the exit-pipe19. Thesulfur dioxid thusen-
extends some little distanceintothe top of the | tering the oven will receive a whirling move- 75
‘pot and is formed with an opening, as 8, | ment, passing around the inner periphery of

10 which may be brought to correspond with the | the oven a number of times before it can
correspondingopening 9,formed in each niter- | reach the inverted mouth of the exit-pipe.
pot. Byturningthesleevethis opening may | By this means the injurious dust entering
be closed or opened, according as the aper- | with the sulfur dioxid will be collected in the 8o
ture S is brought into or out of coincidence | oven and will drop to the lower end thereof,

15 withtheaperture 9. An annularriborknife- | so as to be entirely separated from the heat-
edge, as 10, engages the under side of flange | ing - gases passing through the oven. The -
11 of said sleeve, forming therewith a gas- | lower end of the oven is preferably provided .
tight joint. Restinguponthetopof thesleeve | with an outlet-opening, as at 21, which 18 38j

~ or collar 7 is a cover 12, which engages an an- | closed by a weighted gate or valve 22, The

20 nular flange or knife-edge 13 upon the upper | weight 23, secured to the said valve, nor- )

~edge of the sleeve 7, so as to form therewith | mally holds the same in its closed position.
a gas-tight joint. The cover 12 is formed | This valve may be operated at any time for
with a handle 14, by which the cover may be | discharging the dust and foreign substances 9o
turned or lifted from position. Upon the un- | which colleet in the bottom of the nifer-oven.

25 der side of the cover 12 are arranged dowel- | Arranged outside the niter-oven and below
pins 15 15, which engage correspondingly- | the open discharge ends of the niter-pots 4 4
formed recesses 16 16 in the horizontal flange |'isa niter-cake pan 24, whichis madeof a suit-
of thesleeve 7. Through the agency of these | able size to receive the discharge of sodium 95
dowel-pins the sleeve 7 may be rotated in the | sulfate from the niter-pots. Thissodium sul-

30 top of the niter-pot by turning the cover 12. | fate is in liguid form when the niter-pots are
- When the niter-pot has been charged and | beingheated and readily flows out of the lower
nitric-acid gas is being evolved therein, the | endsof said pots when the gates 5 are opened.
sleeve 7 is turned so that the aperture S co- | In order to force the sulfur dioxid through the 100
incides with the aperture 9, and the gas is | pipe 20 into the oven 1, a fan or other blast-
35 permitted to escape into the oven. | producing mechanism, as 25, may be located
"7 When it is desired to open the niter-pot | at a suitable point in the said pipe 20. '
and insert a new charge therein, the cover 12| From the above description it will be ob--
is first turned so as to move the sleeve 7 and | served that my apparatus is well adapted for 105
remove the aperture 8 from the aperture 9 | usein depriving thesunifurdioxid coming from
40 for closing the outlet for the gasinto the said | roasting-furnaces on its way to a Glover’s

~ oven. The gas and sulfur dioxid passing | tower or other apparatus of the injurious
through the oven will thus be prevented from | dust which is commonly carried therebyand
escaping through the open top of the niter- | that the dust will be automatically collected 110
pot and a new charge may be inserted at the | therefrom and may be removed from the oven

45 top of the pot. The residunm in the niter- | from time to time. “When the weight of the
pot may be discharged therefrom at any time | dust in the oven exceeds the weight of the
by opening the gates or valves 5, | 'counterbalance 23, the valve or gate 22 will |

The covers 12 12 are preferably formed with | be automatieally opened for discharging the 115
inlet-openings, as 17, which are guarded by | dust from the oven. The construction of the

go means of lutes 18. The acid which is to act | niter-pots is also advantageous, since the heat
upon the nitrate of sodium and nitrate of | of thesulfur dioxid can be utilizeéd to produce
potassium in the niter-pots may be inserted | nitric acid, the said heat and acid gas being
through said luted openings in the cover by | prevented from escapingfrom the oven when .120
means of a hose or tube from any suitable | it is necessaryto recharge the niter-potsand

sz reservoir from time to time as required. The | the nitric-acid gas being permitted to escape

" gas in the niter-pots, however, caunot escape | from the niter-pots into the oven when the
through said openings on accotint of the |soda in the pots is being treated with sulfuric
cuarding - lutes. Entering the top of the | acid. I 125

niter-oven 1 i8 an outlet-tube 19, which pro- The apparatus will also be seen to be ad-

6o jects some little distance into the said oven, | mirably adapted for taking care of the niter

| preferably more than one-half way down the | cake or sodium sulfate produced in the niter-
same. The outlet passes out through the | pots by the action of the sulfuric acid on
center of the top 8 and leads to a Glover’s | the soda. When the niter-pots are heating 130
tower, Gay-Lussac tower, or other chambers | in the carrying out of this process, it is'com=

65 of the apparatus in connection with which the | mon in the niter-pots heretofore used for the
niter-oven is used for conveying the nitrie- | sodium sulfate to boil over, and when the

| niter cake or sodium sulfate is allowed to

~acid gas and sulfur dioxid from the said oven.
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iemem in the ovens heretofore used it will

‘harden like cement and require the shutting
0 worksf

down, atleast tempelerlly,of the whol
to remove the same. Any such diffi culty is
obviated by the present construction, since

- the niter cake is permitted to run Whﬂe in a

'hqmd condition from the niter-pots into the
The ni-

niter cake pan 24 outside the oven.
ter cake can thus never interfere with the
use and operatlen of the oven and the nrter-
pots. |

It will be observed thet minor cha,nﬂ'es in.

the construction of the apparatus may be

_15
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made without departing i in the least from the

spirit of my invention.

Having now described my mventron, what

Iclaim asnew, a,nd desire to secure by Letters
Patent, is— |

1. A niter-oven com prlsmﬂ' a. casmﬂ* having
an inlet and an outlet pipe, one or more nrter-h-
pots arranged in said oven projecting at their
lower end or ends through the walls of the
said oven, and means for opening or closing
' commumcatlon between the niter pot or pots .

with the interior of the oven, eubstantla,ll y a,s-‘

described.
2. A niter-oven compusm a casing for re-
celving heated productsfrom ore- roastmg fur-

naces, an outlet-pipe leading from the said
oven, a series of niter-pots a,rra.nged in the
oven and projecting through the top thereof |

at their upper ends whlle their lower ends

‘project through the said walls of the oven,
means for closmn* both ends of the nrter-nots, |

and means for collectmg the residue dis-
charged from said niter-pots, eubstantlally as
deseubed o |
3. A niter-oven eomprlsmﬂ' a casmo‘ ha,vmo*
a conical portion projecting to an outlet -open-
ingyniter-potsarranged withinthe oven, means
for introducing a blast of heated produets
from a roastmo* orother furnace tangentially
1into the said oven whereby the niter-pots will
be heated and dust or other injurious parti-
cles may be removed by centrifugal force and
gravity from the said blast, and an outlet-

- pipe leading from ssud oven, substentlally as

| _ described.

50
535
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4. A niter-pot and dust colleetor eomprrs-.
Ing a casing formed with a conical lower por-.
131011 and ]Jevmfr a discharge-opening at its
lower end, an outlet - pipe for introducing
heated n'asee from a roasting-furnace in a tan-}
ﬂ'entlal manner into said oven near its upper |
end an exit-pipe extendinginto the oven from

the tOp and to a eousrdereble distance below
the inlet-opening whereby the dust brought
in by the blast into the 1n1et-open1ng can “be
separated therefrom and eollected in the bot-
tom of the oven, and niter-pots so arranged

length through the seld ovens whereby they |

aAre sub,]eebed totheheatof thei incoming bla,qt

. substantially as deseribed.

05

5. A niter-oven comprising a casing end a
series -of niter-pots arranged therem sleeves

.
|
|

l

at the upper ends of the mter-pots having -

openings coincident with the openings in the
walls of the said niter-pots, covers for closing.
thesaid pots and resting upon the said sleeves,

‘and means for regulatrnn- the flow of the re-.
‘siduum from the lower ends of the sald mter- ;
pots, substantially as described. : |

7.0 . | '.

6. A niter-oven comprising a casing par-i”- :

tially eylindrical and partially conical, niter-

pots extending from the top of the oven and -

projecting at their lower ends through the

walls of the conical portion of theoven, valves

ed toclose the discharge ends of the niter-pots,

-orgatessecured to the oven- eeemcra,nd adapt- .~ S
adjusting-serews for. holdmg the said valves =

in their adjusted positions, means at the up-'i ' g

per ends of the said pots for opening or clos:"
1 ing communication between the interior of
Lhe pots and the interior of the oven, substan--

tially as descr1bed | |
7. A niter-oven COmpHSIHﬂ” a easm

85.f‘f o

_ , & Se-

ries of niter-pots arranged therem, a sleeve.._ S
movably mounted in the upper end of each ~
niter-pot and provided with an aperture reg-

istering with an aperture in the wall of each " R
niter- pot a cover resting upon the sleeve and -
plovrded with dowel-pms adapted to engage =

recesses in the flange of the said sleeve Where- L
by the sleeve may be turned by turning the |
cover,sealing-ribsintroduced between the up- .
per ends of the niter-pots and the flanges of
the said sleeves, and betweéen the sleeves and
the covers for preventing the escape of gasat .
‘these points, and luted openingsin the covers

95

a— "t

of the niter-pots whereby liquids may be in-

troduced into the said pots without the escape o

of gas therefrom, substentlelly as deseribed.

S, A niter- oven comprising a casing, a se-
ries of niter- -pots arranged therein edapted to

tog

receive nitrate of sedlum or nitrate of potas-
sinm and sulfurie acid for producing nitric
acid, the lower ends of the said pots extend- - .
ing. throucfh the walls of the oven, a niter-

eake pan erre.nged around the oven belowthe_, |
discharge ends of the said pots for receiving

110 . -

the mter cake therefrom, said oven operating ¢ A
to apply the heat necesseryr to the said pots .
for the carrying out of the process g crou}e* on .

‘therein, substantrally as described. -

5

0. Anlter-oven comprrsmﬂ'aee,emﬂ'hewnrr;’.;_;_-. _.
a conical portion, a series of niter-pots ar- - =

projecting through the conical sides thereof,

‘ranged within the casing, extending throu ﬂ'hl-_”_--._f__,:- .
the. top thereof and having a ‘repermﬂ' outlet el
120 ]
means for closmﬂ' the pro;]ectmﬂ' ends of. the

of heated produets from a reestmcr or other_ S
furnace into said oven, whereby the niter- - -

pote will-be heeted,substa,ntlelly as described.

125

In testirnony whereof I hereunto affix my_' o ;
as to extend for the greater- portion of thelr ; swna,ture in presence of two w1tnesses e

ANDREW P O’BRIEN

Wltneeses |
G. W. TAYLOR
J W GOODE -
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