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UNITED STATES

PATENT OFFICE.

CORBIN E. DAVIS,
HENRY A.

OF ST. LOUIS, MISSOURI, ASSIGNOR OF ONE-HALF TO
ISMOND, OF SAME PLACE. -

SMOKE-CONSUMING FURNAGE.

SPECIFICATION forming part of Léttérs Patent' No. 374,457, dated December 6, 1887.

Application filed August 11, 1887, Serial No, 246,705.

To all whom it may concerw:
Be it known that I, CoRBIN E. DAVIS, of

the city of St. Louis, in the State of Mlssourl
certain new and- useful Im
provement in Smo'lze - Consuming IFarnaces,
of which the following i1s a full, clear, and ex-
act description, reference being had to the ac-

companying drawings, forming part of this

speecification, and in which—

Figure I isarear end elevation showing the
receiving-pipe that conducts steam through a
secondary throttle-valve to be operated on in
the superheating regenerator-cells. - Fig. Il is
a vertical section taken on line 11 1I, RFig. I,
showing the action of the throttle-valves, the
receiving steani-pipe leading to the super-

heating-cells and from thence to the combin-

ing - echamber, where the superheated dry
Steam or its G'aseous constituents are mixed
with atmosphezle air, and from thence dis-
charged into the fire-box. It also shows the
b"lGls_ arch with its tortuous flues. Fig. 1L

- is a longitudinal section taken on line [TI 111,

35

Fig. 1V, showing the tortuous passage of the
stedm Lhroun'h one series of the superheating-

cells. Tig.1V isasection taken on line IV 1V,

It g.V,sho wing the tortuouscourseof the stemn-
throughthefourseriesofsuperheatingregener-
ator-cells. Fig.Visatransversesection taken
on line V V, I‘lﬂ' 1V, showing the apertures
in the pmtltlons between the cells alter nately
ab front and back of said partitions,to enforce
a tortuous course of thesteam during the pro-
cess of superheating, and regenerator - cells.
Fig. VI is a vertical section taken on line VI

- VI, IFig. II, showing the ovate bulb-casing of

4.0

13

5O IX,_showing the combining-chamber in which | box; 9, the furnace-door; 10, the water llmng 100

the superheating-cells, the receiving steam-
pipe entering the Sa,me, and the connecting-
pipe ]eadmg to the combining-chamber. It
also shows the mouths of the pipe from said
chamber that discharge the smoke-consuining
oases 1uto the ﬁre-box. Fig. VIL is a vertical

section taken on line VIIL VII, Fig. 11, show-

ing the arch in the back of the fire-box, the
vents {rom its internal flues for the escape of

‘the rarefied air that is drawn from the ash-pit,

the crown-sheet above the fire-box, and the
entrance to the boiler-flues. Hig. VIII is a
vertical section taken on line VIII VIII, Fig.

{INo model.)

grated dampers therein.

| the superheated steam or gas, coming through

its central supply-pipe and funnel, mixes with
the air that is drawn through the adjacent
side pipes, and is discharged through a series
of pipes above into the fire-box to provide
the necessary gases to aid ignition of the car-
bon in the smoke.
section taken on line 1X IX, Fig, VIII, show-
ing the air-pipes and mouth of the funnel dis-
charging into the combining-chamber. Hig,

X is a vertical section taken on line X X, Fig.

XTI, showing the grated damper for insertion
in the supply-pipes that discharge the requi-

site gases into the fire-box to aid ignition of
the embon and Fig. X1 1s a Veltmal section

535

Fig. I1X 18 a transverse

60

03

taken on line XTI XI, Fig. VIII, showing the

transverse pipe that surmounts the combmm o-
chamber and the supply-pipes from it to the
fire-box. It also shows the position of the

This invention relates to devices for con-
suming smoke 1n the fire-boxes of locomotives
and stationary engines; and the invention con-

sists in features of novelty hereinafter fully de-

scribed, and pointed out in the claims.
Referring to the drawings, in which similar

figures of reference indicate like parts in all

the views, 1 represents the furnace or fire-box;
2, the g ra,te%, 3, the ash-pit; 4, the back- *uch
b, the tmbuons flues within the back-arch,
bhrough which rarefied air from the ash-pit
beneath the furnace is carried in circumnlo-
cutory directions—first ascending through the
front filue and giving off a part of its volume
through the per rforations 6 in front of the arch
to add atmospheric. oxygen to the super-

abounding carbon within the fire-box, then .

desecending through the middle flue, and
eventually ascending through the back flue
and discharging through the perforations 7 in
close proximity to the entrance of the boiler-
flues. By this means the intense heat of the
hollow back-wall ar ch 1s utilized by the suc-

flues to superheat the air befme itis enbmnce

to the boiler-flues, and at the same time the

arch itself is preserved from rapidly burnmg

out.
8 is the crown-sheet that surmounts the fire-

75 -
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or jacket between the inner walls, 11, of the | dry steam or its constituents (the disunited

fire-box and the oufer walls, 12, of said fire-
box or furnace.

13 is the boiler; 14, the boiler-flues; 15, the

cylinder, and 17 the throttle-valve to the en-
olne. .
7 18 is the lever that operates the throttle

bell-crank lever 21.

~ MThe lever 18 at the same time that it operé
ates the engine-throttle also, by its connecting-
link 22, works the throttle 23, which operates

~in the globe-joint 24, that connects the angular

.........

elbow-joint, 27, with.a short horizontal pipe, |

28, that runs beneath the fi

re-box. The last-

into the first of a series of cells, 31, that form

in the aggregate with the metal casing 33 in

column. The said shield 18 preferably made
of fire-clay to protect the
partitions {rom the infteunse heat of the fur-

- nace. The column 1s secured to the fire-box

by screw-nutted bolts 57, that engage in the

perforated lugs 58 (that project from the col-
umn) and engage in the inner casing of the

fire-box. | -
The steam passes upward from cell to cell

‘through apertures 34, that pass through the

33

40

partitions 35 alternately at the back and for-

ward sides of said partitions, so as to give the
course of the steam a serpentine movement
and both retard its progress through the cells
of the column and make it sweep with more
persistence against its superheated sides and
regenerate its produet. . After passing upward
through the first series of cells longitudinally
of the column, the steam, becoming more and
more highly heated, passes through one of the

“apertures 36, that connect the vertical series of

cells,and downward through the second series,

~up again through the third series, and down

50

on
¢ Fi

6o

through the fourth or last series, from which
it or 1t8 gaseous product passes in an intensely-
heated condition by the short vertical pipe 37,
that connects by the elbow-joint 38 to the hori-
zontal pipe 39, the return-elbow 40, and pipe
41, which delivers 1t into the funnel 42, that
(lischarges into the combining - chamber 43,
which 18 secured to the outer casing by the

bolts 59, that pass through the lugs 60 and en-

gage 1n the outer casing of the fire-box or fur-
nace.

44 are two side air-tubes that ascend paral-
lel with the combining-chamber 43, and have
ports opening into said chamber. Said tubes
are provided with drop-valves 45, that are
surmounted by disks or valve-seats 46, which,
when the valves are at rest, close the ports47,
which they sit down on; but when a draft is

metal case and cell |

|

ab its back.)

steam,

aqueous gases) through pipe4l1, funnel 42, and
the combining-chamber 43, and a strong suc-

the rarefied external air heated by the high

temperature of thesuperheated steam passing
through theadjacent pipes and funnel has sue-
‘tion through the open mouths of the pipes 44,
(being driven forward by the cooler denser air
Thus this drive foree from be-
‘neath the valvesuniting with the suction force
exerted by therapidiy-ascendingaqueousgases
in the combining-chamber elevates the valves
| at first to the intermiediate position shown at
61, when the air will begin to pass through

the lower part of the open ports 48 and be

-mixed with the dry steam or aqueous gases in
| the combining - chamber; but the combined
mentioned pipe. connects, by an elbow, 29, |
with a short vertical pipe, 30, that discharges

suction from above and drive force from be-

‘tion thereby engenered through the open ports 70
5 steam-dome; 16, the dry-pipe leading to the | 48,said drop-valves are elevated thereby; also,

neath, if the engineer has let on a full head of

steam, soon elevates the wvalves until their

~disk-heads close the open ports 49, as seen at,

| 62, that communicate with the flues 50, said o

flues discharging at the summit of the combin-
ing-chamber. The ports48are thus fully dis-

the open drop-valves to rush through into the

~combining-chamber and intimately mix with

the highly-heated dry steam or aqueous gases.

Screw-bolts b1, that hang pendent from the
bottom of the combining-chamber, pass

through foot-flanges 52 of the funnel 42, and

sald parts are thus coupled together and se-

cured by nuts 53, that engage on the bolts.

~closed, allowing the air that ascends through

The gas produets of the superheated dry

combined with the air introduced
through the open ports 48, rapidly ascend to
the horizontal distributing-chamber 54, and
from that through the discharge-pipes 55 into
the fire-box, where the highly - superheated
combination provides the essential gases, that
the carbon (with which the smoke is densely
saturated) lacks, to cause ignition and utilize
the same 1n its consumption.

b6 are damper-grates that are seated in the
discharge-pipes 55 to dampen the force of de-
livery of the gaseous combination, the number
of such grates being regulated to relatively
adjust the force of the draft and keep it within
bounds that will not overcome the natural
draft of the furnace. There may be two or
three of these damper-grates in each pipe,
as shown; but I do not counfine myself to that
number, for it may be advantageously in-
creased or diminished, as circumstances may
demand. I also provide an automatic device
to equalize the supply of the gaseous draft to
the limit that the distributer is able to dis-
charge. When the supply in the combining-
chamber exceedssaid limit, a back-draft is en-
gendered down the flues 50 through ports 49,
which forces back the drop-valves 45 to the
position shown in full lines in Fig. VIII.
While in that position the supply of air is

formed by rapid ascension of the superheated i entirely shut off from the chamber until the
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~cially at high degrees of temperature
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distributer is no 1011061‘ choked, when the | heated almost to a degree of spontaneous i w-

valves again eutematlea,]] y rise mte theiropen
position.

The combining-chamber and its attached
flues are secured to the outer wall of the fur-
nace by bolts 59, which pass through lugs 60,
that project from the casing of said chamber
and secure 1t in said 130&3111101}

The operation of my smoke- eonsummg de-
vices 1s as follows: The pipe 25 is Ch“l[‘ﬂ"E',d
with steam from the dome of the boiler, where
said steam is the driest, and when the thrott]
is thrown open to Sueplv the ¢ylinder, simul-
taneously, by the action of the same lever a

throttle-valve in the globe-joint that cenneets-

the steam-pipe 25 w1th the vertical receiving-
pipe 26 is also thrown open, letting the steam
for my smoke-consuming device thromrh the
connecting-pipes, heretofore described, to the
series of cells (I show twenty-two in four ver-
tical flues, but do not confine myself to that
number) in the complex ovate superheating
or regenerator column. The steam is madeto
take a zigzag course by alternating the open-
1ngs threuﬂh which it passes from front to
baek, and vice versa, and passing it upward
and downward in the four series of flues, (see

Igs. 111, 1V, and V,) the column being itself

intensely heated from 1t8 position in the fur-
nace, so that the steam in its long and tortu-
ous course becomes sufficiently superheated to
divorce the union of the oxygen and hydrogen,
(the constituent elementsof water, from which
the steam is generated,) and thns separa,te the
aqueous gases 1nto their constituent parts. In
this form it is commonly called ““dry’’ steam,
and isa great feederof combustion when united
with other elements that favor ignition, espe-
The
steam then passes from the superheating re-
generator column through connecting - pipes
dl]d the discharge- fm:mel into the eembmmﬂ‘-
chamber 43, where it is mixed with a Supply
of atmospheric air that is drawn up into smd
chamber, as before deseribed.

" 1If the head of superheated steam is not very

great, the drop-valves may be only lifted to
tlle 1owest position shown 1n dotted lines; but
it is generally preferred to provide a sufleleut
head of steam that will also insure correspond-
ing action in the air-tubes to raise the valves
to their under seat beneath the ports 49, which
they then close until,if the supply everehemeb
the distributer, as befme described, the said
valves are fmeed back and close the ports 47,

shutting off the supply of atmospheric air.

When the atmospherie current passes into the

eemblmnﬂ' chamber 1t is mixed, as described,
with the agueous gases gener ated from the su—-

per heated dry eteam both heating itand bring-

ing it into 111[31m¢1te affinity Wiizh said g eSLS'

preparatory to their united discharge into the
fire-box to unite with the carbon, Wlth which

‘the smoke is densely saturated. Thus the dis-

united aqueous gases (oxygen and hydrogen)

nition are i1n a GOﬂdlbIOD for mutual afﬁmty
with the highly-heated carbon that, lacking

the essential elemen
heretofore in a condr

s for ignitien,-has been
'ion to smother the fire.

~Care1is required in the relative provision of

the right proportion of aqueous and atmos-
pheme gases, so that the latter may not pre-
pendelate over the former, causing too great
a supremacy of oxygen over h}dreﬂen pro-
ducing carbonic oxide,or,when in still greater
exeess, carbonic amd elther of them es-
peemlly the last, repugnant to eembuqtlon

At the same time sufﬁe]enb oxygen 1s required,

especially as in possession of its strong eheml-
cal atfinities,when in rapid affiliation With the
carbon, 1t 1s very combustible. In the mean-
time there is carbon enough in the densely-

charged smoke also to produce a rapid affinity
with the other gaseous element, {(hydrogen,)
making one of the forms of car bmeted hydro-

gens, Whl(Lh 1s our common illuminating-gas.

e

75

80

To sum up, the smoke from the furmee, as

usual, before the introduction of my smoke-
consuming device, is densely saturated with
carbon, which lacks the affinilies necessary
to generete combustion and in consequeuce
smothers instead of aids the same.
quired affinities,as above described,unite with
the carbon, when from their SllpGth‘ltEd con-
dition, the union 18 still more 1’*ap1dly and

perfectly effected, the act of union also, es-

pecially between the oxygen and carbon, form-
ing a prolific source of combustion, S0 that
the smoke with its carbon is entne]y con-
sumed and utilized, to the great saving in the
cost of fuel, the ] 111e1ease in the eapaelw of the
engine, end the abatement of the smoke nui-
sance in the surrounding neighborhood.

I have described the Shield that covers the
ovate superheating-column as preferably of
fire-clay; but I do not confine myself to fire-
clay,for it may be of cement or any ethersmt

able material.

I claim as mv invention— - .

1. In a smoke- consuming device fm loco-
motives and stationary engines, the combina-
tion of two throttle-valves sunnltfmeous]y
regulating the supply of steam to the engine
fmd to the smoke-consuming devices of the

furnace, a lever, 18, that elmultqneeusly oper-

ates both throttles, receiving-pipes that con-
vey steam to a series of eells in which it is su-
perheated and regenerated, to disunite its con-
stituent elements to 1}10(']1106 agueous gases,
the combining - chamber 43, in which said

gases are mned with air received through

tubes 44 and reg ulated by drop-valves 45, the
dlStl"lbutll’]L‘“*(‘h‘Lmbel o4, and pipes 55, theb
discharge smd gaseous elements into the fire-

box {o eembme with the carbonin the smoke

and cause its ignition, substa,ntmlly as and for

the purpose Set forth.

2. In a smoke-consuining device for leeo-
motives and sta tlonary engines, the combina-

and qtmespheme gases (ezygen and mtrogen) | tion of the steam-receiving pipes, the second-

The re-

90

95

OO

105.

"IIO

115

120

125

130




10

25

3C

40

45

50

4 374 457

ary throttle 23, operated by the lever 18 to
furnish steam to the series of superheating
regenerator-cells 31, the air-tubes 44, combin-
ing-chamber 43, and the drop-valves 45 and
their disk-tops 46, all arranged to disunite the
aqueous gases and combine them with atmos-
pheric air, and through connecting-pipes dis-
charge them into the fire-box to unite with
carbon in the smoke and aid its ignition, sub-
stantially as and for the.purpose set forth.

3. In a smoke-consuming device for loco-
motives and stationary engines, the combina-
tion of the throttle-lever ‘ld'Lpted to- simulta-
neously operate the engine-throttle and see-
ondary throttle for Supplymp* steam to the
superheating regenerator-cells provided with
a shield of fire-clay, said series of cells havinga
tortuous passage for the steam where 1ts con-
stituent parts are disunited to provide dry |
steam or aqueous gases, with the combining-
chamber where said produects are aerated, the
distributing-chamber, and damper-grates 56
in discharge-pipes that deliver into the fire-
box to aid the ignition of the carbon in the
smoke, substantially as described, and for the
purpose seb forth. |

4. In a smoke-consuming device for loco-
motives and stationary engines, the combina-
tion of the superheating regenerating-cells for
decomposition of the steam Into its constituent
aqueous gases, the air-flues 44, drop-valves 45,
ports 47, 48, and 49, and pipes connecting
column of supe1heatmw regenerator-cells with
the funnel 42, that dlschfu'ﬂ‘eb into the cham-
ber 43, into whlch atmOSpherlc alr 1s admitted
from said air-flues, mixed with the aqueous
ogases, discharged into the distributer 54, and
via pipes 56 into the fire-box, to aid the igni-
tion of the carbon in the smoke, substantially
as described, and for the purpose set forth.

5. Ina &,moke consuming deviee for locomo-
tives and stationary engines, the combination
of the series of supelheatmu* and regenerator
cells for decomposing the steam into its con-
stituent parts, and the aqueous gases, and thelr
mixture in the combining-chamber with at-
mospheric air and dlqcharge into the fire-box
to add the necessary aflinities to the carbon in
the smoke to insure its ignition and consump-
tion, substantially as and for the purpose set
forth

6. In asmoke-consuming deviece for locomo-
tives and stationary engines, the combination
of the fire-box, the back-wall arch 4, with tor-
tunous flues b and vents 6 7, the SUperheatmﬂ

regenerator-cells, and aeramnﬂ" supply-flues44,

6C

with valves 45, the combininﬂ chamber 43
distributer 54, and damper- grates 56 1n pipes
55, said pipes dlscharn ing the aerated aqueous
oases into the fire- box to " affiliate with the car-
bon in the smoke and cause its ignition, sub-
stantially as described, and for the purpose set

- forth.

| exit from the cells, and caunse 16 to sweep lat-

7. Inasmoke-consuming device for locomo-
tives and stationary engines, the combination 65
- of the receiving steam-pipe 26, supplied from
the top pipe, 25, through the secondary throt-
tle 23, that connects them, the pipes connect-
ing said receiving-pipe and the superheating
| regenerator-cells, said cells placed in series, 70
with connecting vents arranged to lead the
steam through- a tortuous passage, delay its

erally with force against the superheated walls
of said cells to decompose the steam, the com- 75 |
bining-chamber, into which it is discharged,
air-flues (hschartrmﬂ into said chamber toaer- |
ate the aqueous gaseous product, and distrib- | '
uting-ehamber and discharge-pipes that carry |
it to the fire-box to affiliate with, ignite, and 8o - =:
aid the consumption of the carbon in the | ;
smoke, substantially asand for the purpose set
' forth. ' o
S. Inasmoke-consuming device for locomo- |

bives and stationary engines, the combination 85 |
of the superheating regenerator-column fiiled
with a seriesof cells, through which the steam
passes 1n a tortuous dlu,etwn to delay ifs exit
while disaniting its aqueous gases, the com-
'bining—chamber 43, into which said productis go
discharged, the air-flues 44, drop-valves 45,
and ports 47 and 48, tor the regulated admis-
sion of air to acrate the gaseous product, the
distributer 54, and discharge-pipes from dis-
tributer to fire-box to deliver the produet to gs
affiliate with the carbon in the smoke and aid
1ts ignition and consumption, and the return
draft-pipes 50, that, when the distributer is
overcharged, carry back the overdraft, which
then passes through the port 49 and drives 1oo
back the drop-valve 45, shuts ofi the air-sup-
ply, and so relieves the overcharged distrib-
uter, substantially as and for the pmpose sel
fmth

9. Inasmoke-consuming device for locomo- 105 4-
tives and stationary engines, the combination |
of the fire-box, the back-wall arch provided _
with flues, through which passes air from the 4
ash-pit, arranged to heat the air before deliv- o
ery to the boiler-flues and protect the arch 110
from burning out, the superheating series of
cells within the 1ec'enemt01 column within the
farnace for the leﬂenemtlon of steam into its -
‘aqueous gases, the combining - chamber, in
which S’le product 1s aerated by atmospherlc 115 |
| alr ascending through the air-tubes 44, and the ~ .
distributing-chamberand discharge-pipes pro- |
vided with damper-grates 56, said pipes dis-
charging into the fire-box to add the necessary
affinities to the carbon in the smoke fo insure 120
ils 1gnition and consumption, substantially as
descrlbed, and for the purpose seb forth.

CORBIN LK. DAVIS.

In presence of—
BENIN. A. KNIGHT,
.. Epw. 5. KNIGHT.
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