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Toaliwhomit mw/ concern.

Be it known that I, Harry B. Nosrs, re-
siding at East Cleveland in the county of
Cuyahona and State of Oh]O. and a subject
of the British Empu’e, have invented cer-
tain new and useful Improvements in the
Methods of and Apparatus for Smocke Pre-
vention, of which the following is a specifi-
cation.

The objects of this invention are to pro-
vide a method and apparatus for prevention
of the very imperfect combustion of fuel at
the time of stoking and the consequent is-

suznce of black smoke from the flues of fur-

naces at such times.” This problem of smoke
prevention has become more and more acute
in cities having large industrial centers; the
matter of unnecessary smoke concerning
both the propelty owners of these build.
ings in which the great fuel waste occurs,
but the -general publh as Well who must
breathe the smoke-laden air in such loca~
tions.

It is'a particular object of my invention to
solve the problem above stated by pouring
a stream of -fresh oxygen-laden air into the
fire pot for the period immediately follovw-
ing the feeding of fresh fuel upon the: fire,
as 1t is observed that this is the interval
when the greatest isanaﬁce of smoke takes
place-due to the loweri ing of the temperature
of the chamber below the limit of perfect
combustion by the fresh fuel last deposited
on the fire, and also to the temporary closing
of the openings through the fuel and grate
from below by such fresh fuel.

It is a further object of this invention to
regulate this period during which the fresh
sir is being poured into-the fire pot bv limit-
ing the time of said flow so that such special
provision of oxygen fluid will be shut off

when no Jonger needed, the latter condition
by I

being 1eachecL when the fresh fuel is heated
up to the point that the ordinziry draft pro-
1sion is suflicient. ,

A further object is to provide a control
of this pouring of fresh air upon the fuel
actuated by a hfnvd trap mechanism so that
when the homd such ‘1S water from the or-
t of
the trap box or tan]’ the said air flow will
at once oeom to function, and when the

line 7—7 of Fig. 6.

Serial No. 534,366.

liquid again rises in the tank to the prede-
termined height the flow of said fresh air
W111 cease,

A further object .is to pro mde a control
of the fresh air upon the fire pot, such as
by means of the flushing tank above men-
tioned, which will” be autom%tlcally actu-
ated, as by the swinging of the fuel door.

A further object is to provide such a trap
box for water control of the fresh air stream
to be poured on the fire pot wherein the

liquid released from the tank will be poured .

out over the ashes in the ash pit. - Another
object is to provide for pre-heating the air
which is to be poured .upon the fuel and
this can be done by utilizing for such pré-

heating purpose heat from the chlmney flue -

thus further providing economy in fuel.

A still further object is to pour the pre-
heated air over the fresh fuel in small jets,
by dividing the large stream of air forcing

it throuOh smalil aperture@ in_metal: plates.

which are continuously heated by thelr pom—
tion immediately over the fire.
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Other objects of my invention W111 e seen

as the deseription of the structure in which
it is embodied. proceeds; and as the parts of
said structure are explained -as illustrated
in the accompanying drawings, wherein—

Tigure 1. is a front view of a furnace to

which my “invention: is applied;
- Tigure 218 a side view of the same with

parts of the pre-heating hood broken away;
Figure 3 is an elevation of the plate hav--

ng the heating pockets for. the in-pouring

air as seen from the 1ns1de of’ the furnace

looking out;
Figure 4 is a 51de view. of the. ﬁusbmo
tank, certain walls being broken away;
Tfigure 5 is a horizontal :section on the
Line 5—5 of Fig. 2, 1ookin0"down, as indi—
ated by the arrows ’
Tlgllre 6 is a vertical section taken on the

line 6—6 of F]o 1, looking in the direction

of the arrows; and
Figure 7 is a ‘sectional view: take:

iacil

In said drawings in which similar refer-
ence oharac‘rars indicate corresponding

the furnace is designated npnerall by A
y

on «the
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parts,”

having the upper clean- out doors G, fuel -

door ¥, draft-door- I and ash deor 11 B
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“directed to the

&

rebresents the fire pot and C the ash pit.
ol represents the smoke pipe which leads
into the smalier mpn L or larger pipe M, the
former being used when it is “esired to p*‘o—
vide a strong and direct draft temyporarily,
as in q’“aruno a-fire, and the latter being

'oidlm*‘ﬂy used when the fire is well Stu.l‘t@&.,

and it is economical to use o more indirect
escape for the smoke. These pipes may be
used selectively by operating the dampers
2 as will be obvious.

My invention is designed for application
to any kind of furnace burning seiid fuel,

and 1s not r s’mlcheu to steam or hot water
heatevs but may beu sed for heating any con-
ducting agent. ‘0‘ pogse of de-

th\_, nur

seription, however, it is shown as applied to
a steam he ating _J,‘,“Ilil()e. ‘\s lustrated D
designatos the water chambers of a boiler
and T & steamn pire leading therefrom. To
provide :o' pouring fresh air over the fuel
in the fire pot when fresh fuel is fed into
the furnace, the pines or ducts P and @ are
front of the furnace and are
to pour-air in LO the latter through
openings 3 thera‘l and from there directed
over the fuel requiring oxygen Tor perfect
combustion. In ;f”owmn to the location de-
sired this air, rlo“r\mHv nrohested by means
to be Tater described, is uvper-neﬂ’cei by con-
tac* with the ma’re ‘7 (sho*w in Tigs. 3,

and 7).

Tlns nlate V is made up of a number of
sections 4 compri sing o nnmber of pockets 5
terminating in nipples ¢ having small aper-
tures through which the alr is conducte(
and ther ebv super—he ated as the mirl plat

L
[

is suspended from the n eMl roo* of the main

arrangad

fire pot B and directly over the ﬁ?‘e at
tlmeo If the rreusm* in the vipe & is too
bvoah to permit of flowing Lh(‘(‘hﬂ“]" the said

ipples fast enough, the residue of such air
Wﬂl he directed downward by said plate and
heated in its descent by the walls of the
chamber befors reaching the fmel ag indi-

“‘cated by the arrows in the'drawinw in ¥Fig.

55
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6. -1t Wlﬂ thus be s
‘to a very high temperature before 1’e‘whmo

,Whmh the pipe P
“forward.

con that the alr s raised

the fuel, whatever path it follows.

The pipes P and Q really form a con-
tintious tuhe for preheating the air thus fed
into the furnace at infervala,  This nre-
hnﬂnﬂ"v heating is ‘xcmw“hhg}m’? bv eqve!on«
ing the Y- conneohon m the plp(x) Land M

with the smoke pipe F by a hood O from
conducts the hea ated air

The means 1llustr ‘fm'l for con h“olhmr the
feeding of the preheated P‘T' into the furn
will now be deseribed: A osh‘noﬁ tank K is
provided at a conv enient location 2t the
side of the furnace, prefera b’y ne“* -the
front thereof and above the asl ipit O, Plipes
Pand Q enter smd hox or'ta 1 but are sepa-
rated from each other by a partition 8 which

a

“the said box is filled with

“the

~valve 11 actuat d
m]l'nv floating sphere 12 seen on the ordi-

all -
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is Do%t!onpd belov. the top- of said box.
From this construction it will be seen that if
liquid, the pipes P
and Q will not communicate with each other,
but that when the level 0'{’ the liquid  falis
Lelow the said partition, ai
pipe P to pipe G} and thmce into the furnace

opening as before explained. It is to be

es‘ae@aﬂy noted that in the- e*qtlre passage.

through the said pipes P and Q their con-
tents are being heated more and more by the
varions 1nrts “of the furnace until finally the
alr enters therein. '

The rise and fall of the liguid in the box
K ig effected and controlied by the foilowing

‘mechanism and arrangement of parts: The

bottom of the said water Into two

h]
na

hox opens

ing to some convenient city water supply

or to some other source 6f liquid under pres-
sure, anc d having two vﬂveq 9 and 10 one
~of which 9 may Be set for a desired speed of
flow usually adjusted by the engineer of a
huilding

AL

at a dete 'mined rate ds Denfung on

1«9, The wvalve 10 is ptomqed for

o the pm“ = when it 15 desired
for n“v Y’UI‘L 50 1 repairing the plumb-

K S
ing. Tne ning 1) the box into
the pipe »q és 2

o

),_1
N

i
IR
id

ed "by anocther
by t he common form-of

nary form o" flushing tanks.

The pipe R leads t5 the ash pit C thre
it empties into a perforated pqae 18 which
sur “ounds the said piton all sides and sprays
over the ashes therein when the
is owcn The latter pipe has a .valve
onty olhn the *‘luohmg of the tank K
t ) the said § pipe B. This valve may be
opsmted menually if it is-desired, or may

he as here illnstrated conmected with the
fuel deor F' for antematic actuation therebv.

Thig latter connection involves provision of
crank arm and link 1’”) arranged for opera-
tien by the r'\*% ion of the pivot shaft 16 of
said door B, Suitable weights 17 are mount-
ed to nvrmmh close the said door.

operates lever 18 and 1bereoy the link 19
~which is slotted to veceive therein the ac
tuating arm 2(}0 1 e sald valve 14. By t h'

27Tan gemeni it is:ceen that an opening of
the door T for a 1 are W111 not li £ the
lever 20, but that a f wrther.opening will en-
gage g8 dd Jever 20 1 by the mL 19 and open
the valve 14 and empty the contﬂnfa of the
tank ¥ over the ashes in the pit. The ball
12 then falls and opens the valve 11 whereby
]'qmi flows in from the pipe S until the rise
th ball 12 closes the "zﬂve by which fime
will no longer be need for the special
y of outside air above the fire and
¢ P and () ave disconnected by the
water above the lower edge of the
n 8 until the valve 14 is again opened
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lependent pipes B and &, the latter lead-

t 18 desired that ébe fresh air shall
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as by opening of the door F again iwide
enough to actuate the arm 20. K scale 21
indicates the level of the liquid in the tank.

It is to be noted that the structure de-
seribed is not only advantageous in provid-
ing a quantity of hot but fresh air rich in
oxygen above the fire when it is needed most
(just atter stoking), but that the utilization
of the water flushing meéchanism for the pur-
pose is further beneficial in spraying the
ashes with water which in the opinion of
competent heating engineérs is of great
value in preventing the formation of hard
clinkers upon the grate just above the pit.
The said water tank control of the air supply
for prevention of unnecessary smoke from

- the chimney hag therefore a double function.

60

ik}

The operation of the mechanism has been
partly explained as the structure was de-
scribed. It may be said, however, in re-
capitulation that the valve 9 in the pipe 8
nmay be adjusted to fill the tank K in from
two to eight minutes during which period
a flow of heated air will be poured upon the
fite to render more perfect the combustion
of the fuel in the pot; that the apparatus
illustrated by the drawings in which the
prineiple of my invention is disclosed serves
to pre-heat the air to be poured in, first by
the hood O and again by super-heating by
contact with the plate V before final en-
trance into the furnace chamber proper;
that the air is finally fed in upon the coal in
a manner designed to spread the same over
the suiface of the fire by mieans of the
nipple construction 6; and that finally the
tendency to prevent clinkers is obviated by
the spraying of the water over the ashes
below the fire at very suitable intervals. -

While my invention is described as em-
bodied in the particular structure illus-
trated. it is to be especially understood that
I am by no meang limited to said construc-
tion, -as it is obvious that many changes

therein will suggest themselves to the skilled

mechanic with the dis¢losure herein before
him. For examplé, the apparatus here
shown may be applied to any furnace feed-
ing solid fuel with advantage, whether the
heat is used for heating boilers, such as in
water or steam heat, or for hot air furnaces
as well.  Further, applicant 1s by no meéans
to be ¢onfined to the particular type of hood
for the initial heating of air to be supplied
to the furnace. Many types of pré-heaters’
may be used for the purpose. Neither is it
essential that the air be pre-heated as ghown,
as a great advantage will result from the
provision of fresh air by my pipes con-
trolled by my flushing apparatus whether
heated or not.
arrangement may be used whether or not the
plate V and its pockets 5 are used for super-
heating, though the described combination
ig regarded as unique and very practicable.:

Then, thé use of the hood

B

Also, the valve 14 foi opening the flushing
pipe B may be used without any special
means for connecting the same with the
door F. - :

It will be observed that the 'air inlet

mechanism  disclosed may be applied - to:

furnaces already installed and having origi-
nally no provision for smoke prevention by
feeding fresh air at the time of feeding
fresh fuel. Tt will ordinarily require merely
the mounting of the pipes 13 in the ash pit

and the pipe Q for registering with the-

70

75 -

openings 3 in the front of the furnace, as

the latter openings are usually in most types
of furnaces of standard make. If the plate
V is to be used, it can well be installed by
riveting to the roof of the fire pot, and since
it is in sections, its size can be regulated to
fit the furnace to.be improved by my strue-
ture. L o

Having 'described my invention what I

claim as new and desire to secure by Let-

ters Patent is: S

1. The method of firing a furnace com-
prising stoking the furnace at intervals, di-
recting fresh air over the fuel in the fire pot

‘immediately after stoking, using:water to
ccontrol the supply of. air so directed, and

sprinkling into the ash pit water so used.
2. The method of firing a furnace com-

" prising pre-heating air, stoking the furnace,

directing the pre-heated air over the fresh-
ly fed fuel, using water to control the air

so directed, and sprinkling into the ash pit

water o used. :
3. The method of firing a furnace com-
prising utilizing the waste products of com-
bustion to pre-heat air, heating a solid body
over. the fuel and within the fire c¢hamber,
stoking” the furnace, super-heating the pre-

“heated air by contact with said heated solid
body, directing" the -super-heated air over .
the freshly fed fuel, using water to control .

the air so directed, and sprinkling into the

‘ash 'pit of the. furnace the water so used.

4. In a furnace, a perforated plate sus-
pended over the fuel and near the front of

80

85

e -
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100
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the fire  chamber, a chamber -surrounding

the smmoke outlet, a duct leading from the
last said chamber to the fire chanibetr in

front of said plate, a flush tank, an outlet

irom the flush tank discharging into - the
‘ash pit of the fuinace, and means for in-
terrupting the flow’ of air insaid duct by
the rise of water' in-said flush tank:

115

120

5. In combination with a furnace having -
s

openings in its, walls’ near the fuel door,
an air pipe leading into said openings, a
flushing tank mechanisin having pipes for

conducting liquid thereto and therefrom and-

a parfition projecting dowh from the top
thereof so as to divide the air/space théreot
when liguid riges in said tank, a hood en-

veloping the chimney flie of said furnace,

pipes leading from the said hood té one side

130




of the partition in the said tank and from
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the other side of the partition to the gaid
openings, and means for controlling the rise
and fall of the liquid in the tank, substan-
tially as described.

6. In combination with a furnace, a flush-

ing tank mechanism having pipes leading

thereinto for carrying liquid and a partition
so positioned therein as to divide the space
thereof when liquid rises in the tank, a hood
enveloping the chimney flue of the furnace,
a pipe leading from the hood to one side
of the partition in the tank, another pipe
leading from the other side of the partition
in the tank to the fire chamber so that air
will enter said hood at its lower end, be-
come heated in passing through the same,
pass through the said air pipes and tank
and enter the fire chamber above the fire
therein, and means connected with said
liquid pipes for controlling the rise and fall
of the liquid in the tank, substantially as
described. f :

7. In combination, a flushing tank mecha-
nism including a tank, an inlet pipe leading
into the tank from a source of water under
pressure, a float valve controlling said in-
Tet pipe, an outlet pipe leading from said
tank to the ash pit of the furnace, a valve
for the outlet pipe, connections between the
outlet valve and the door whereby the open-
ing:of the door opens said outlet valve, an
air pipe leading to the fire chamber over the
£uel, and means whereby the rise of water in
said tank interrupts the flow of air in said
air pipe. - , '

'8. In combination, a flushing tank mecha-
nism including a tank, an inlet pipe leading
into the tank from a source of water under
pressure, a float valve controlling said inlet
pipe, perforated pipes connected together
and passing around inside the walls of the
ash pit of the furnace, an outlet pipe leading
from said tank to said pipes in the ash pit,
a valve for the outlet pipe, connections be-
tween the outlet valve and the door whereby
the opening of the door opens said outlet
valve, an air pipe leading to the fire cham-
ber over the fuel, and means whereby the

rise of water in said tank interrupts the flow

of air in said air pipe.

9. In combination, a furnace, a sectional
metal plate located In the forve part of the
furnace chamber and having a plurality of
poclets therein terminating on its rear
in small nipples having - small apertures
therein so that air entering said chamber may
enter said pockets and leave said apertures
in jets of super-heated air which spread out
over the fuel, air ducts leading to the fur-
nace chamber in front of said plate, and
sutomatic means set in operation by the
opening of the furnace door for opening said
air ducts for a limited time. ,

10. In combination, s fnrnace, a metal

face’

1,463,629

plate having pockets therein terminating in
nipples having small apertures issuing there-
from, said plate being suspended from the
roof of the fire chamber in a vertical plane
near the fuel door and directly over the
front part of the fire, a chamber surround-
ing the smoke flues of the furnace and air
duct mechanism conducting a current of air
from the last chamber to the chamber in
front of said plate. ' L
11. Means for super-heating air entering
the fore part of a furnace chamber consist-
ing of a sectional plate positioned over the
fire near the front, the same being suspended
from the roof of the fire chamber in a ver-
tical plane and having therein a series of
pockets terminating on the back side in ap-
ertured- nipples, substantially as described.
12. Smoke prevention mechanism for fur-
naces comprising air ducts leading to the five

chamber, flushing tank mechanism for con--
trolling the current of air in said ducts, pre-

heating means including upper and lower
flues connected selectively with the common
smoke flue forming a Y-connection and a
1 + 3 " a7 3 £

hood enveloping the said Y-connection of the
several flues, being open at its bottom and

70

75

80

85

90

leading to one of said air ducts, and means

in the fire chamber for super-heating the hot
air entering from said ducts, substantially as
deseribed.

13. A pre-heating mechanism for air ducts
leading to a fire chamber of a furnace for
the prevention of smoke at the time of stok-
ing, consisting of smoke flues connected se-

lectively with a miain flue directly issuing

from the furnace, one of which is the small-
er and arranged at a higher level than the
main flue to create a strong direct drait
when needed and another of which is the
larger and arranged on a much lower level
than such main flue, there being convenient
dampers for determining the flue to be used
and all the flues leading to the common
chimney, and an enveloping hood about the

several. flues at their common connection

open at its bottom and leading to the said

air. ducts, substantially as described. '
14, Smoke prevention mechanism for fur-

naces comprising air ducts leading to the

fire chamber,- flushing tank mechanism for

controlling the current of air in said ducts
including a common tank whose top is In
communication with one air duct leading
thereto from outside air and another duct
leading therefrom to the fire chamber, .a
partition which shuts off communication
between said ducts when the liquid rises in
the tank and opens the same when the
liquid falls, a water pipe entering said
tank from a source of water under pres-
sure, another water pipe conducting Jiquid
from said tank to a point just above the
ashes in the ash pit, a valve mechanism
actuated by the rise of water in the tank
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to close the leading-in pipe, a valve nor- -and lever means connected 4o said valve arm

mally closed for controlling the escape of and shaft arm so that the swinging door will
water from the tank through the pipe lead- actuate the said arm to open the valve, sub- 10
ing to the ash pit and having an actuat- stantially as described.

ing arm for opening the valve, a shaft ro-  In testimony whereof I hereunto affix my
tating with the door when the latter is signature. 5

opened and having an arm fixed thereto, link HARRY M. NOBIS.




