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UNITED STATES

PATENT OFFICE.

ROYAL H. DOUD, OF CHICAGO, ILLINOIS.

- PROCESS -OF AND APPARATUS FOR DESTROYING NOXIOUS GASES.

SPECIFICATION forming part of Letters Patent No, 528,718, dated November 6,1894.
Application filed Febrnary 26, 1894, Seri@l No, 501,617, (No model.)

To all whom it may concern:

. Be it known that I, Rovarn H. Doub, of
Chicago, in the county of Cook and State of
Illinois, have invented a new, useful, and Im-
proved Method of and Apparatus for Utilizing
and Destroying Vapors and Gases from Ren-
dering-Tanks and Driers and Similar Places,
of which the following is a full, clear, and ex-
act description, reference being had to the ac-
companying drawings, forming a part of this
specification, in whieh corresponding letters
of reference in the two figures indicate like
parts.

The object of this invention is te utilize and
destroy the noxious vapors and gases gener-
ated in the tanks, driers and apartments of
rendering, fertilizing and other similar estab-
lishments.

With this object in view the invention con-
sists substantially in the method and appa-
ratus hereinafter more particularly described,
as shown in the accompanying drawings and
finally pointed out in the appended claims.

Reference ishad to the aceompanying sheet

of drawings and to the various views and ref-

erencesignsappearingthereon,and wherein—

Figure 1 is a plain view of an apparatus
embodying my invention. Tig.2 is a view in
front elevation of the construction shown in
Fig. 1, a portion being in vertical section in
order to more clearly illustrate the construe-
tion and operation. ]

In meat drying, fertilizing, rendering and
similar establishments the disposition of the
offensive and exceedingly noxious gases and
vapors given off during certain stages of the
operation thereof has become a most impor-
tant question. Efforts have been made here-
tofore to destroy or deodorize these gases, and
it has been endeavored to destroy them by
forcing them into the furnace employed for
running the establishment. These efforts
have resulted in very little practical utility
by reason of the fact that the offensive gases
or vapors are not generated or given off at a
constant rate. As is well known by persons
skilled in the art a large volame of gases and
vapors are given off during the first stages of
the drying or rendering operations, bt grad-
ually decreases as the operation progresses.
So large a volume of noxious gases and vapors
are generated at the beginning of the drying

or rendering processes that the apparatus
heretofore devised for consuming or deodor-
izing them have been wholly inadequate to
the duty required of them. This fatal defect
is especially presént. in those cases where it
has been essayed to subject the generated
vapors and gases to the action of the fires of
the furnace employed to run the drying or
rendering establishments. From an economi-
cal point of view it isa consideration of mate-
rialimportance to depend on the sane furnace
fire to run the establishment and to cofisume
the gasesand vapors generated and thusavoid
the ne:. sity and expense.of separate gas or
vapor eonsumption furnaces.>With these con-
siderations in view it becor-agof the highest
importance to provide an apparatus wherein
the vapors or gases are fed to the furnace at
a constant gentle rate of flow, notwithstand-
ing the variations in the:irate at which they
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are generated. Ihavefound thatby conduct-

ing the noxious gases and vapors when gen-
erated toasuitable chamber wherein they are
cooled and allowed to expand, and thence con-
ducting them to the furnace wherein they are
to be subjected to the action of the furnace
fire, I produce an apparatus that is absolutely
effectivein accomplishing a.complete combus-
tion and deodorization of the offensive gases.
I havealso found that by conducting the gases
at a uniform rate from the expansion cham-
ber to a point underneath the grate of the
furnace, the gases percolate or filter through

‘the bed of the furnaceé fire and into the fire

space above the bed of fuel in the fire cham-
Dber and hence are completely consumed and
deodorized. '

I have shown in the accompanying draw-
ings an apparatus embodying my invention,
wherein reference signs a, a, represent two
rendering tanks. .Through a suitably ar-
ranged system of pipes,b,D, steam from boil-
ers ¢, ¢, is injected into said tanks, as indi-
cated by arrowsin the right-hand tank shown
in Fig. 2. The noxious and offensive gases
and vapors generated in the tanks or compart-
ments a, a, are conducted therefrom through
suitably arranged pipes d, d, e and delivered
to a suitable chamber f. In the form shown
in the drawings this chamber comprises pip-
ing and is preferably located beneath the sur-
face of the ground a sufficient depth to insure
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the cooling of the gases coniained therein,
thus, not only economizing space, but also
avoiding any specially arranged and expen-
Sive apparatus for cooling the gases. By this
arrangement the moisture contained in the
gases is condensed in a most economical man-
ner, and the gases are delivered therefrom
into the furnaces in a thoroughly dried con-
dition. The chamber f is of sufficient size to
permit the expansion of the gases before they
are fed into the furnace fire. This is abso-
lutely necessary in order toreduce the tension
of the gases due to the rapidity of their gen-
eration, and hence, in order to reduce the
speed of flow into the furnace, to the end that
the said gases may be fed at a gentle uniform
rate by the natural draft of the furnace into
and through the bed of furnace fire. This,
} consider a vital feature of my invention.
The failure of apparatus heretofore con-
structed to make provision for the expansion
of the gases before being fed into the furnace
is the direct cause,as I have demonstrated in
actual practice, of their failure to produce
satisfactory results.

Suitable connections, g, are made between
the chamber £, and the furnaces at a point
beneath the fire grate. Thisisan important
fea_ture. of construction and arrangement,
Whlcl_l, In connection with the feature of ex-
panding the gases materially contributes to
the production of a thoroughly efficient ap-
paratus for successfully and completely ac-

complishing the purpose in view, namely, the -

complet'e combustion and deodorization of
the noxious gases, for, thereby the gases are
percolated gently, uniformly and at the nat-
ural draft through the bed of fuel, and, being
thorougply dried by the condensation due to
the cooling, a complete combustion and de-
odorization thereof is effected. - Connections
g, areshown in the form of pipesand in order
to effect a spreading of the gases at the de-
livery end of said connections, and to prevent
cinders, ashes, &c.,from fallinginto the mouth
of such connections, I provide the same with
deflecting hoods . Suitable provision is made
for drawing off the condensed matter from
chamber f, through connection j,opening into
a convenient sewer as K. A valve device I,
for regulating the flow thereof may be pro-
vided. If desired, said valve may be dis-
pensed with.

It will be observed from the construction
and arrangement described thatthe enlarged
chamber f, serves both as an expansion cham-
ber and also as a condensing chamber for con-
densing the moisture contained in the vapors
or gases. This is an important feature, for
a more thorough condensation is possible
when the condensing step is simultaneous
with the expansion, and henee, the vapors are
in better condition to bethoroughly consumed
when fed into the furnace.

As one or more driers are ordinarily used
in connection with rendering tanks, I have
indicated in the drawings the manner of such

use, wherein a drier m, of any suitable con-
struction is represented, provided with suit-
able doors, n, o, through which the material
to be dried is fed to and from the drierin any
well known way. The drier chamber may be
incased in a hollow steam jacket, adapted to
receive steam from the boilers ¢, ¢, through
suitably arranged pipes b, b. The noxious
gasesand vapors generated in the drier cham-
ber are conducted therefrom through pipes
G, S, and e, to the chamber f. If desired, a
fan or blower e, may be provided to assist in
the exhaustion of the noxious vapors and
gases from the drier chamber to the said
chamber. If desired, pipe e leading to the
expansion chamber may be of a larger intet-
nal diameter than the pipes conducting the
vapors or gases thereto, whereby a slight ex-
pansion of gases takes place before they reach
the expansion chamber proper.

I have shown a valve ¢ arranged in pipe e,
in order to regulate the flow of gases and
vapors, but it is obvious as above indicated
that said valve may be arranged in pipes g¢.

It will be observed from the above descrip-
tion that the noxious vapors and gases gen-
erated in the drying chambers and rendering
tanks or compartments arve conducted into a
suitable chamber where they are cooled and
pernitted to expand and whence they are
drawn off according to the capacity of the fur-
naces to which they are conducted. By rea-
son of the expansion of the vapors the press-
ure thereof is reduced and hence may be
gently drawn off at auniform rateandslowly
percolated or filtered through the bed of the
furnace fire and thoroughly and completely
consumed., It is thus immaterial in what
quantities the gases or vapors are generated,
or what may be the variation of the rate in
which they are generated, as they are first ex-
panded and then drawn off according to the
capacity of the furnace fires; whereas, if they
were conducted directly to the furnace fire
without such preliminary expansion notonly
is the furnace fire taxed, at times, beyond
its capacity to consume the gases, but the
efficiency of the fire is seriously interfered
with the result in either case being a failure
to effect a complete combustion of the offen-
sive odors.

After numerous experiments and compara-
tive tests with heretofore known devices for
effecting a combustion or deodorization of
these offensive gases, and at a considerable
expense, I have discovered the absolute effi-
ciency of the apparatus herein described,
wherein the gases are conveyed from the com-
partments or tanks wherein they are gener-
ated into an expansion chamber and thence
into a furnace at a point beneath the grate
at such a gentle rate of flow as to be drawn
through the bed of fuel by the natural draft
of the furnace, and wherein they are spread
over a wide area of heating surface. By this
arrangement I have demonstrated that the
most noxious and offensive odors generated
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in packing houses, drying,rendering or simi-
lar establishments are not only completely
destroyed, but, containing as they do a con-
siderable percentage of carbon, greatly aid in
producing a more perfect combustion of the
fuel employed in heating the furnace, while
not, at the same time, increasing the amount
of coal required as a fuel because a forced
draft is avoided and hence, aside from the
effectiveness of my method in completely

- eliminating the foul odors, the use thereof

results,as I have demonstrated in actual and
extensive practice, in greater economy in the
operation of the entire plant. ’

It is obviouns that my improved method is
equally applicable and efficacious in the
treatment or drying of garbage and all other
offensive matter, and that many modifica-
tions may be made in the details of construc-
tion of apparatus for carrying out the prin-
ciples of my invention without departing
from the spirit or scope thereof. Ido not de-
sire to be limited, therefore, to the exact de-
tails shown and deseribed; but,

Having now fully explained the principles
of my invention and aform of apparatus em-
bodying the same, what I claim as new, and
desire to secure my Letters Patent of the
United States, is— .

1. The method as substantially herein de-
seribed of utilizing and destroying offensive
vapors generated in tanks and driers, and

- apartments of rendering, fertilizing, and simi-

\

40

lar establishments, whieh consists in first
conducting said vapors into an enlarged
chamber, next, exteriorly maintaining said
chamber at a low temperature, thereby per-
nitting said vapors to expand, and, simulta-
neously with stch expansion, cooling the
same; next,opening communiecation between
said chamberand afurnace ata point beneath
the fire grate, whereby the vapors cooled and
expanded are drawn into the furnace by the

natural draft thereof, and, finally, spreading
said vapors, whereby they- are slowly perco-
lated through the bed of fuel, and hence,
completely consumed and deodorized;as and
for the purpose set forth.

2. The combination with a tank, drier or
compartment in which are generated offensive
vapors, a furnace, an enlarged cooling cham-
ber arranged adjacent thereto, means for de-
livering to said chamber the vapors when
generated, whereby said vapors are cooled
and simultaneously therewith are permitted
to expand, thereby thoroughly condensing
the moisture contained therein, pipe connec-
tions between said chamber and furnace, de-
livering into the latter at a point beneath the
fire grate thereof, and a hood arranged over
the delivery end of said pipe connections,

whereby the vapors are spread before being.

drawn into and through the fire; as and for
the purpose set forth." .
3. The combination with a tank, drier or
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compartment in which are generated offensive
vapors, a series of furnaces, an enlarged cham-

ber arranged beneath thesurfaceof the earth
adjacent to said furnaces, whereby said cham-
ber is maintained at a uniform low temper-
ature, means for delivering thereto the vapors
when generated, whereby they are expanded
and simultaneously with the expansion the
moisture contained therein is condensed,
pipes connecting said chamber with each of
said furnaces at a point beneath the grate
bars and hoods arranged over the -delivery
end of each of said pipes;asand for the pur-
pose set forth. :

In testimony whereof I have signed this
specification, in the presence of two subserib-
ing witnesses, this10th day of February,1894.

ROYAL H. DOUD.

Witnesses:

D. H. FLETCHER.
FLORENCE KING,.
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