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SPECIFICATION formmg palt of Letters Patent No. 596,638, dated January 4,1888.

Anplmatmn filed March 23 ;18 9 7.

Serial No, 628,927, (No model.)

To all whom 6 may concermn: |
Be it known that I, PETER STRAUSS a (311;1-

zen of the United States, and a resident of
Leavenworth, in the county of Leavenworth

and State of Kansas, have invented certain
new and useful Improvements in Smoke and

Gas Refurning and Mixing Apparatus for
Steam-~Boiler K I‘mnaces and I do hereby de-

clare that the Eollowmﬂ' is a full, clear, and ex-

act description of the IIIVBHtIOIJ such as will

enable others to make and use the same, ref- |

erence being had to the accompanying draw-

ings, forming a part of this specification.
The ob;]eeb of my invention is, primarily, to

return the smoke and gas 11berated by com-

“bustion of the fuel in the furnace, to aid com-

bustion and thus prevent any smoke from es-
caping from the furnace; second, to collect

the gas and smoke beneath the ﬂ'rate effected |
removal of the ashes.

by a draft and aid combustion; third, to in-

tercept the smoke and gas mthm the smcke-'-

flue.

My invention consistsin the novel eonsin uc-
tion and combination of parts, such as will
first be fully described, and spemﬁe&lly pomt-—
ed out'in the claims.

In the drawings, Figure 1 is a 101:1 gitudinal
vertical sectional view of a steam-bmlel fur-
nace, showing the furnace front plate and the

front of the steam boiler broken away and my.
improved smoke and gas returning apparatus

connected with the boiler and extendlnﬂ' with-
in the furnace and the smoke-flue.
4 plan view of the steam-boiler and furnaee
with the top of the furnace removed and with
the rear end of the boiler and furnace broken
away, also showing the smoke-flue in horizon-
tal sectionand my impr oved smoke and gas re-
turning apparatus in the furnace and smoke-
flue. 1‘10' 3isaview of the furnace and boiler,

taken from a position at its forward end and

with the furnace front plate broken-away and
the side wallsin vertical section, also showing
the smoke-fluebroken away &lld the 1m proved
smokeand gasreturning apparatus within the
furnace and smoke- ﬂue Kig. 41sa planview

in detail of the horizontal por tion of thesmoke
and gas mixing chamber with the gas-jets and
 thesteam pipe and jets,also showm g the cham-

ber furnace-grate broken away to show the
Fig. 5 is a detail | end of a short length of pipe c?, the other end

concentric Jet openings.

1"10‘ 218
I'thesmoke-flue in the boiler B, throu oh which
the smoke and gas passes from the fur nace

* 'View of the jet- plpe connected with the gas-
‘mixing chamber.

Similar letters of reference indicate corre-

8p0nd1n pal ts m all the figures of the draw-
Ings. |
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Referri ing to the dxawmgs A repr esents a

steam-b01ler furnace, of which aa'are the side
walls, and @* the rear end wall.

a® is the bridge-wall. '
- a'is the U'I.Ebte -supporting wall.

@’ is the upwmdly-mehued hearth extend-
ing from the grate - suppm ting wall to the

br 1d ge-wall.

aﬁ is the rear ash- -pit.
a7 is the furnace front plate

60

a’® is the upperfurnace-door,openingabove

the grate, and ¢’ the lower fumaee door.
a'? is the furnace-grate.
o'l is the door in the rear end wall for the

a®? is the top of the furnace. o
B representsthe horizontal steam- boﬂel ar-
ranged between the side walls a ¢’ and Sup-

pmted at its forward end by the front plate
a’, through which it extends, and upon its
81de by the bracket b, connected with the end

of said boiler.
bX is a wall-plate connected with the end

of the boiler, resting upon the rear end wall a.
0" is the steam-dome, and 0? is the smoke-

ﬂue which is connected with the upper side
and forward end of the boiler B.
b° is the front end of the boiler, and b*is

between the front plate 0® and the flues and
thence up the smoke-flue % |

In the construction of my improved appa-
ratus for consuming the smoke and gas a pipe
C of the requisite lenﬂth Is extended down-
wardly within the fumace, through the top

o upon one side of the boiler B, and of the
smoke-flue 6%, the lower end of said pipe ter-
minating at a’point a considerable distance
above the upper surface of the grate a'® and

a slight distance above a horizontal line ex-
tending through the top portion of the door

a®. Upon the said lower end of pipe C is an
elbow ¢. Upon the upper end of pipe C is an
elbow c¢'. With the elbow ¢’ is connected one
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~ of which pipe extends through the side of the |
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flue b? at a point a short distance above the
top portion of the boiler B and terminates a

short distance from the inner side of said flue.
Upon the other side of the boiler B is a gas
and smoke conducting pipe ', which is pre-
cisely the same as pipe C and arranged in po-

sition in like manner, said pipe C' having a
short length of pipe c* corresponding to the
pipe c?, which extends within the flue b2 from
the other side and at a like distance from the
inner side of said flue as deseribed of pipe ¢
Upon the lower end of the pipe C'is an elbow
C°.
pipe C is connected one end of a steam-super-

~ heating pipe or chamber ¢', the other end of

20

which pipe is connected w ith the elbow cfon
the lower end of the pipe C'.
pipe ¢?, toward the rear end wall ¢? and near

the ,elbow c, 1s a gas-jet pipe ¢, the other end
of which is extended in Width, the nozzle of

- which is provided with an oblong orifice ¢7.

30

35

A short distance from the jet-tube ¢° in the
direction of the elbow ¢® is a jet-tube 5,
which is precisely the same as the jet-tube c°,
and a series of said jet-tubes are connected
with said pipe ¢® in the same manner as the
jet-tubes ¢’ ¢® and ettendmn‘ in the same di-
rection.

With the pipe C, at a point nearly eqmdls-
tant from either end is connected one end of
a smoke and gas conducting pipe D, the other
end of which pipe extends rearwardly to a po-
sition vertically in line with the inner side of
the bridge-wall ¢® and is bent at right angles,

as at d, and extended downwardly through
the hearth ¢®> and a short distance below the
under side portion of said hearth, and is then

“bent at right angles, as at d’, and a return por-
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tion d* extended forward through the grate-
supporting wall a* at a point a short distance
below the under surface of the grate a', and
an elbow d? fitted upon said end, which is
reversible in position, as seen in dotted lines.
Upon the other side of the boiler B, and con-
nected with the pipe C' at a corresponding

point as described of pipe D, is connected a;

smoke and gas econducting pipe D', which is
precisely the same in construction and ar-

rangement as the pipe D and extends beneath

the grate ¢! in like manner.
VVlth the top portion of the boiler B and a

short distance from the dome 6’ in the direc-

tion of the smoke-flue 6% is connected one end.
of a pipe e, with the upper end of which is
connected an élbow ¢', in which elbow is a
valve K. With the elbow e, which 1is ele-

vated above the boiler about the same height

as the pipes ¢® ¢, is connected one end of a
Steam-condueting pipe e*, the other end of
which pipe extends in the direction of and
nearly to the smoke-flue 6% and upon said
end is a four-way pipe-joint &

joint €®is connected one end of a pipe ¢,
which is considerably less in size eompmed
with pipe C, the other end of which pipe ex-
tends aft rlﬂ‘ht angles to the pipe e® in the di- |

‘With the elbow con the lower end of the

On the side of

Sner.

VVitl;t said

rection of the inner side of the wall ¢ and
Wlthlll an upwardly-extended groove Or re-

cess ¢ in the inner side of smd wall, thence

extended ina downward direction mt,hm said
space or recess, the lower end of which pipe
extends downwardly the same distance as de-
scribed of the pipe C and is inclined in posi-
tion in the direction of the inner side of the
furnace front plate o, upon which end is an
elbow ¢°.  With the four-way joint e’ Is con-
nected one end of a pipe ¢, the other end of
which pipe extends in the dir ec‘rlou of the in-

ner side of the furnace-wall ¢’ and also down-

wardly the same described distance as the

~pipe e* and Wlthm a recess in the inner side

of the wall ¢’ corresponding to that in the
wall a. Upon the lower end of the pipe € is
an elbow ¢’.  With the elbow ¢° on the lower

~end of pipe e*is connected one end of a steam-

superheating pipe or case ¢°, the other end of
which pipe is connected w1th the elbow ¢’ on
the lower end of the pipe é°.

In the pipe C? upon the side opposite the
steam-pipe &° and directly in rear of the jet
opening or orifice, is an opening ¢’, and from

the side of the pipe ¢’ opposite the opening ¢’

is extended a small jet-pipe ¢*, which extends
within the opening ¢ in the pipe C? and fits
closely therein and also extends to and a
short distance Wlthm the jet-pipe ¢°, and Dbe-
tween said pipe ¢ and the jet-pipe c%is a con-
centric opening e

In rear of the jet—-pipe ¢® 18 an opening, as

‘described of the ‘opening ¢’ in which is in-

serted a small pipe, connected with the pipe
e®, as described of the pipe €%, and a series

of said pipes are connected with the pipe ¢®

at suitable distances from each other in the

direction of the other end of the pipe and ex-

tended within the pipe.C? in the same man-
With the four-way joint &3, upon the
top of the boiler, is also connected one end of

“a pipe f, the other end of which pipe extends

through the rear side of the flue 6° to a point
in llne with the opposite ends of the respec-
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tive pipes ¢* ¢t, and upon said end isa three-

way pipe—joint f’. With the three-way pipe-
joint £’ is connected one end of a pipe f~, the
other end of which pipe extends in the direc-

tion of and a short distance within the pipe

c*.", between which and the inner side of the
pipe ¢ is a circular space ¢* for the passage
of gas and smoke, the inner sides of which
endsare f Lmnel-shaped With the three-way
pipe-joint ' is connected one end of a pipe
7°, the other end of which pipe extends in the

~direction of and a short distance within the

pipe ¢!, between the innerside of which pipe

115
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and the outer side of the pipe 7/° is a circular

space for the admission of smoke and gas,

“and funnel-shaped, as deserlbed of the end of

pipe ¢
In the operation of my impr oved apparatus

 the fuel, such as soft or bituminous coal and
slack, which contains a large per cent. of car-

bon and is more commonly employed for fur-
naces, is placed upon the grate a' and ig-
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and thence up the smoke-flue b2
‘the fire has obtained sufficient headway and

596,638 o 3

nited, the smoke and gas in the combustion | flow of the gases or the admixture of the

of the fuel in the first making of the fire pass-
ing rearwardly over the hearth ¢® to the rear
end of the furnace, thence through the flues
of the boiler B to the forward end of the boiler,
As soon as

the water in the boiler B generates live steam
the valve E in the boiler is opened, so as to
admit the steamin the upper part of the boiler

to the pipe ¢*, which passes through the pipes
e €% to the respective jets e in the steam-su-

perheating pipe ¢° which, from its proximity
to the fire, becomes intensely hot. The gas-
mixing pipe C? from which extend the jet-
pipes ¢’ being closer in position to the fire
than the superheating-pipe €3, becomes also
intensely hot, and the live steam admitted to
the steam-superheating pipe €® is subjected
to decomposition and passes from the oblong
jet-opening ¢’ in the jet-pipe c® with great

rapidity and causing a suction within the

pipes C C' and D D', which latter extend be-
neath the grate, and thereby drawing the gas

which collects beneath the grate intothe open

end portion of each one of the pipes D D/,
which gas passesinto the pipe C?, which forms
a gas-mixing chamber, and is mixed with the
decomposed steam from the superheating-

pipe €8, thereby forming a hydrcearbon gas,

- which gas is forced under the pressure of the

35

-------------------------- tion-is-caused upon-the respective pipes C-C* |-
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steam in a thin sheet upon the coals upon the
grate, thus aiding combustion and creating
an intense heat beneath the boiler.

During the mixing of the gases in the gas-

mixing chamber or pipe C? the said pipe is

raised toa cherry-red heat, effecting the rapid
production of the gas. At the time the suc-

by the live steam passing through the pipes

- e* ¢% the steam also passes rapidly within the

43
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open ends of each one of the pipes ¢? ¢t and

thence down the pipes C ¢, causing a suc-
tion within the said pipes ¢* ¢* and drawing
the vapors or gases which pass through the
flues in the boiler into the pipes C (' and
from thence carried to the gas-mixing pipe or
chamber C¢ and mixed with decomposed

steam. In this manner a circulatory action

upon the products of combustion is effected,

from the updraft beneath the grate and the

- downdraft in the smoke-flue, preventing the

- without the loss of its steam-making produects.
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smoke from ascending and the hydrocarbon
gas replenishing the fuel upon the grate, so
that the saving in fuel is effected and the
poor grades of bituminous coal may be used

The total abolition of smoke from the furnace
18 thus attained. The flame which passes

over the hearth a° carries a large quantity of
fire-ash, which falls to the pit af, and is re- |
moved through the door ¢! in the rear end
“wall a?. | | |

In my invention the suction ﬁpon the
smoke and gas in the smoke-flue and also be-
neath the furnace-grateis accomplished with-

gases with the live steam.
The apparatus may also be applied to a bat-

tery of boilers with equal facility as in the
single-boiler furnace, and the flow of the live

steam regulated in any manner preferred or
taken from any other source without depart-

ing from my invention. |

The smoke and gas conducting pipes D D’

are designed to offer ready passage for the
products of combustion, and are therefore of
suitable size, the elbows at the ends of the
pipe beneath the grate being changed, when
desired, so as to be directed toward the grate.
The steam-conducting pipes e* ef, which are

‘within the furnace, are kept therein prefer-

ably to prevent chilling of said pipes and the
condensation of the steam. When desired,

the lower furnace-door ¢’ in the front plate o

isopened to admitthe air which passesthrough

the pipes D D’ and mixing with the decoms-

posed steam in chamber C? forms an oxyhy-

drogen gas, which is more inflammable and

decarbonizes the products of combustion and

1s emitted from the gas-jet, so as to cover a

wide space above the fuel upon the grate, as
described in burning the hydrocarbon gas.
- Having fully described my invention, what
I now claim as new, and desire to secure by
Letters Patent, is— |

1. In a steam-boiler furnace the combina-

‘tion with said furnace and the smoke-flue of

a gas-mixing chamber having gas-jet pipes
arranged above the furnace-grate and within

the heating agent, and a steam-superheating

case 1n rear of said gas-mixing chamber and
also in the heating agent, and a pipe con-
nected with said superheating-case and ex-

rear of said gas-jet pipe and a short distance

opening for the passage of the mixed gases,
asmoke-conducting pipe connected with said
gas-mixing chamber at one end and the other
end extended upwardly within the smoke-
flue, a pipe for the live steam connected at

one end with the steam-boiler and with the

steam-superheating case at the other end, a
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tending within said- gas-mixing chamber in"

IIOQ

II§

branch pipe connected with the said steam-

conveyling pipe at one end, and having the

other end extending within the upper end of
thesaid smoke-conducting pipe in the smoke-
fiue, said pipe having a concentric opening

12Q

for the passage of the smoke, and a smoke

and gas returning pipe connected at one end
with the upright smoke-conducting pipe at
a suitable point between the opposite ends of
sald pipe and the other end extended beneath
the furnace-grate, as and for the purpose de-
sceribed. ‘ |

2. In a steam-boiler furnace the combinsa-

tion with said furnace and the smoke-flue in
the forward part of said furnace, of a gas-
mixing chamber having gas-jet pipes ar-

‘ranged above the furnace-grate, and within

125
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_ the heating agent, and a steam-superheating
out the necessity of valves to regulate the | case in rear of said gas-mixing chamber-and
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also in the heating agent, and a pipe con-
nected with said superheating-case and ex-
tending within said gas-mixing chamber In
rear of said jet-pipe and a short distance
within said jet-pipe and having a concentric
opening for the passage of the mixed gases, a

smoke-conducting pipe connected with said

gas-mixing chamber at one end and the other

end extended upwardly within thesmoke-flue, |
a pipe for the live steam connected at one

end with the steam-boiler and the other end
extended within the upperend of the smoke-

- condueting pipe, and having a concentric

IS

opening forthe passage of the smoke,a branch
pipe connected at one end with the steam-

conducting pipe and the other end with the
steam-superheating case in said furnace, and
a smoke and gas returning pipe connected at
one end with the upright smoke-conducting
pipe from the smoke-flue, at an intermediate
point from the ends of said pipe and the other
end of said smoke and gas returning pipe ex-
tended rearwardly in the furnace and a re-
turn portion of said pipe extending beneath
the furnace-grate as and for the purpose de-
scribed. o |
PETER STRAURSS.
Witnesses: | 3 |
WILLIAM MACDONALD,
HENRY GRAFF.
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