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UNITED STATES PATENT OFFICE.

- EDWIN HONESS, OF CLEVELAND, OHIO.

DEVICE FOR SECURING MORE PERFECT COMBUSTION.

bPECIFICATION forming pa,rt- of Letbera Patent No 720, 695 dated February 17 3 1903

Application filed March 27, 1901, Serml No 53 145

(Nu model )

To all whom it may concern:

Be it known that I, Epwix HONESS, a citi-
zen of the United. States, residing at Cleve-
land, in the county of Cuyahoga and State of
Ohio, have invented a new and useful Im-
provement in Devices for Securing More Per-
fect Combustion, of which the followmo* is a
specification,

This invention relates to dewces for pro-
moting the proper combustion of fuel, espe-
cially in boiler-furnaces, and has for '_its ob-

~ Jects the production of a device of this char-
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acter which 1s cheaper and simpler -in con-

struction, more easily applied to old furnaces,

and which is more effective in its operation
than those heretofore employed. These ob-
jects I attain by the use of the mechanism
shown in the accompanying drawings, which
show my preferred form applied to a boiler-
furnace, in which—

Figure 1 represents. the front end of a bmler
ha,vmﬂ' my improved device attached there-
to. Flﬂ‘ 2 1s a sectional elevation of the front
portwn of the boiler, the same being taken
on line 2 2 of Fig. 1." Fig. 5 is a sectlonal
view through the center of the regulator; and
Fig. 4 is a qeetlonal view through the steam-
Vaalve and pipes leading thereto, showing the
means for maintaininw the b‘last until the
valve 1s practically closed.

Similar reference characters designate cor-
responding parts throughout the several
views of the drawings. -

It is well known nhan in order to get per-
fect combustion at all times in a furnfzﬁe itis
necessary to so control the admission of the

‘air that the proper amount of oxygen will be
present with the carbon to chemically unite

with the same. If aninsufficient amount of
oxygen 1s present, the carbon will escape in
the form of smoke or soot and a great loss
of fuel with a consequent low efficiency will
result. If too much air is admitted, the fire
may burn too rapidly, and much of the heat
will go toward heating up the uselesssurplus
alr. Moreover, 1f the air is not sufiiciently
heated in a Dboiler-furnace it will cool the

eiving variations of ftemperatures therein,
which will cause the tubes to contract and.
expand and finally result in the destruction
of the boiler. It istherefore very important,

|

|

| box.
boiler-tubes as it passes to the stack, thus |

as viewed from the standpoint of coal con-
sumption, as well as from that of efficiency
and durability of the boiler, that the admis-
sion of air should be nicely and exaetly COn-
trolled at all times. T'he amount of air nec-
essary varies, however, with the condition
of the fire. Thus when fresh coal is added
great quantities of gases are driven off and a
correspondingly large amount of air must be
furnished; othermse the loose or easily-de-
tached partleles of carbon will escape asdense
clouds of smoke.
easily-detached partieles are driven off and
the fire becomes incandescent a greatly-di-
minished volume of air will suffice. It there-
fore becomes necessary to provide a regulat-
ing device which will regulate the admission
of the air to suit the requirements at any par-
ticular time. It is also important to direct
the currents of air properly, else the oxygen
will not meet the carbon at the proper time
for combustion, and the unheated air passing
through the furnace and tubes will cool the

| same, and thus do harm.

While I consider my mventmn as being es-
pecially valuable when applied to boiler-far-
naces and for that reason haveshownit as so
applied, I do not desire it to be understood
that I consider it limited to furnaces of this
character.

In the drawings, 1 representsin dotted lines

| a boiler, whlch may be of any desired pat-

tern, the same being suitably mounted. Also
shown in dotted lines are the ﬁre-—doors 2 and
the ash-pit doors 3.

4represents the grate-bars, and othe br1dﬂ*e-
walls. These brldﬂ'e walls are of the pecuhm
honeycomb structure shown in the drawings,
the front walls being lower than the rear,
which is built up practically to the boiler.
This is a very desirable structure and is nec-
essary to the proper operation of my appara-
tus, as I shall hereinafter make plain.

In order to get the proper draft when fresh
fuel 1s added, I conduct steam from the boiler
through the pipe 6 to the frontend of the fire-
Wh1le itis preferable touse live steam,

exhaust-steam or even compressed air may
be employed instead. This pipe 6 is connect-
ed at 1ts lower end to the center of a larger
pipe 7, which extends transversely across the
front end of the fire-box and is closed at both
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of its ends. Projecting from the front of | direction bei'ug sufficient to carry it past the

this pipe are short nozzles S, which are suit-
ably spaced and are directed toward the fire-
box. From these nozzles the steam from the
pipe 6 is forced into the furnace. The air is
admitted both above and below the grate-bars
4 through the doors 2 and 3 or through the
dampers therein, the latter being indicated
by the dotted circles 9. Under normal con-
ditions the greater guantity of air is admitted
belew, as in passing through the grate-bars
it comes into more intimate contact with the
fuel than it would if admitted above thesamae.
The draft naturally tends to carry the com-
bustible gases, as well asthe smoke, upwardly
from the grate-bars, and when a fresh quan-
tity of fuel is added the space above the same
is suddenly filled with such gases and parti-
cles of detached ecarbon, so that it 1s neces-
sary to foree a quantity of air into this space
to consume the same. This air is drawn Iin
with the steam from the nozzles 8 through an
elongated slot or opening 10in the front wall
of the fire-box. Thisslot forms the most con-
stricted portion of achamber 11 in said wall,
the front end of which is closed by a door 12.
This door is hinged at its upper edge to the
front of the boiler, and preferably stands at
a slight incline thereto, so that it will rest by
oravity over the front of the chamber 11, and
thus exclude all air. When it 1s desired to
inject air into the fire-box, the door 1s opened
and the inrushing steam acting as an injector
will draw the air in with it. Now 1t is not
only necessary to have the proper amount of
air in the furnace at all times, but it is also
necessary to have it so directed and distrib-
unted that it will meet and combine with the
combustible gases and vthe particles of carbon
which are floating therein. Moreover,air must
constantly be supplied to the fuel on the
orate-bars. It isa matter of common knowl-
edge that the air which 1s admitted Dbelow
the grate-bars rushes in with great velocity.
PPartly for this reason and partly because of
the resistance which the fuel offers to 1ts up-
ward movement the air passes entirely to the
rear end of the ash-pit before its momentnm is
arrested. In farnaces of ordinary construc-
tion it then ascends through the grate-bars,
which results in consuming the fuel just in
front of the bridge-wall, while that near the
front of the furnace has only begun to burn.
Thereafter until fresh fuel is added the air,
meeting with little resistance at the rear of
the furnace, passes readily through the grate-
bars at this point, and as it has not come di-
rectly in contact with the fire it is still cold,
and consequently cools the bridge-wall. In
order to avoid this result, I place a dead-plate
13, of non-combustible material, such as fire-
clay, over the rear ends of the grate-bars, just
in front of the bridge-wall. Now when the

air is admitted below the fire it still rushes to
65 the rear of the ash-pit; but instead of pass-
ing directly up through the grate-bars 1t turns
back toward the front, its momentum in this |

mere edge of the plate 13.and to distribute it
more thoroughly through the fire. In order
to assist in the distribution of this air and
also to furnish the fuel with its proper sup-
ply and at the same time to set the air and
the combustible gases above the grate-bars
into circulation or agitation, so that they will
become thoroughly mixed, I direct the air and
steam from the slot 10 and the nozzles 8, so
that they will strike the fuel just in front of
the dead-plate 13. The great velocity of the
air will drive it partially at least into the fuel,
creating a downward pressure in the region
in front of the plate 13, and this will prevent
the passage of the air from below through the
fuel in this region. Furthermore, the rush
of the sheet of steam and air through the fire-
box sets the air, the gases, and the smoke
below thesameinto eddies, asindicated by the
arrows, which also assists in causing the air
from below to move well to the front of the
fire before it passes through it. While the
blast of steam and air is blowing, therefore,
the fire at the front of the furnace is supplied
mostly from the air which enters through the
ash-pit. That region in the fire-box above
the sheet of air and steam is also filled with
eddies of air, smoke, and gases, which rush
in a direction opposite to those on the other

' side, this being also shown by arrow-heads.

It will thus be seen that the gaseous contents
of the fire-box are in violent commotion while
the steam and the air are being injected,
which must result in bringing the oxygen of
the air, the combustible gases, and the loose
particles of carbon into intimate relation.
In spite of this admixture of gases, however,
and the unusually thorough combustion
which results therefrom some of the loose
particles of carbon would be carried off nn-
consumed if the ordinary bridge-wall were
employed, for when these pass out of the re-
gion of intense heat they cannot be oxidized.
In order to extend this region and also to de-
tain these particles therein until consumed,
I use the peculiar form of bridge-walls here-
inbefore deseribed. These walls are not only
honeycombed, but the open spaces therein
are staggered, so that the gases move in a
tortuous passage, and no particle of carbon
can got through without first coming in con-
tact with some closed portion of the walls.
Now these walls, being surrounded with hot
agases and the flames from the furnace, be-
come themselves intensely hot, so that the
particles of carbon coming into contact with
them are converted into combustible gases,
which are then oxidized. As indicated by

the arrow-heads in the drawings, much the

oreater quantities of air and the gases of com-
bustion pass through the bridge-wall not far
above the dead-plate. This is because the
blast of steam and air is directed toward this
general region and because the eddies in the
upper part of the fire-box tend to carry the
atr away from this part of the bridge-walls.
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None of the air can reach this part of these [ The lower wall is lined with plates 15 and 16,
which stand at an angle with each other, so

walls without first passing through a region

of intense heat, and even then the probabili-

ties are that it will be caught in the eddies

“and whirled about in the furnace before if

passes through to the stack. For these rea-

- sons the air that reaches the. upper part of

10

the bridge-walls is very hot, and the carbon
particles which it earried are practically all
consumed, so that a thick wallis not needed
there. I therefore gradually lower the walls

from the rear to the front, which leaves a re-

- gion next to the boiler that is almost free
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from the network of bricks of which the lower
part of the bridge - walls is formed. This
structure also facilitates the draft. - In or-
der that the front wall will not be knocked
over by the fuel and the steam-blast, 1 prei-
erably make it thicker than the remaining
walls, as shown.
The fuel as it is thrown mto the furnace
naturally forms a pile, such as is indicated

by the dotted lines above the grate-bars in
Fig. 2, this pile being thinnest in the region

where the blast strikes it and thickets where
it is piled in a heap on the dead-plate. This
is due to the momentum on the coal, which

tends to carry it back to the bridge-walls,

and also to the forece of the steam and air
jets. Now it is very desirable to have the
coal heap up in front of the bridge-wall in
this manner, for it prevents the air which is
drawn in with the steam from passing di-

rectly through the bridge-walls, which would

oreatly diminish the circulation of the airin
the furnaceand would also cool off the bridge-
walls and prevent the oxidation of the car-
bon particles that may have entered them.
It also forms a deflecting-surface for the air,
which. turns it upwardly in {front of the

bridge-walls, and thus promotes the circula-
- Furthermore, the coal on the

tion of the atr.
dead-plate is protected from the air from be-

_ low, and for this reason the lower and rear

45

~ quently burns with a fierce heat.

50
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portion of it is slowly consumed. How-
ever, the front portion of this heapis almost

in the direct line of the air-blast, and conse-
This heat
is sufficient to partially coke the coal to the
rear, thus converting it into a tough gummy

mass which becomes incandeseenbmand burns:

quietly. This mass of coke servesasa sort of
screen to catch the particles of earbon which
are blown into it by the blast of air and to
hold them until they are consumed. It has
been shown that with the violent circulation

of the air few particles of the carbon can-
reach the upper part of the bridge-walls be-.
In like manner com- |
paratively few of such particles can pass
through the pile of c¢oke on the dead-plate,

fore being consumed.

and such as do pass are quickly oxidized 1n

- the bridge-walls, which, espeually in this re-

gion, are intensely hot.
The sheet of air and steam is directed to
the desired region by the deflecting-plate 14,

which the water may flow in and out.

as to form, with the plate 14, the narrow slot

or opening 10, heretofore described. If pre-
ferred, the plate 16 may be omitted.

only a comparatively short time after fresh

i fuel has been added that it is desired to con-

tinme the blast of steam, for-if continued
longer it will resnlt, as stated, in waste of

deterioration of the boiler-tubes due to con-
traction and expansion.

however, for the fireman to give his constant

attention to the device, and for this reason I
have provided the same with a regulator or

controller, which automatically shuts off the

blast of steam and air. This regulator is

shown in the drawings at 17 and is ill-.usbrated -
It consists of an outer.

in detail in Fig. 3.

‘It is impracticable, . -
8a

70

It is for

75

fuel, in the cooling of the furnace, and in the

casing, which is filled with water almost to

‘the top and which is covered by the flanged

lid 18, the lid being provided with holes 19,

so that the air may pass freely in and out.
The regulator is suitably supported at the
front of the boiler. Within the outer casing

Q0

and under the water contained.therein is a

smaller tube or cylinder 20, which is also pro-
vided with a cover21, having holes 22,through

ing back and forth within this cylinder is a
plston 23, the rod 24 for whiech passes up-
wardly through the covers 19 and 21. The
upper end of the piston-rod is provided with
a weight or a series of weights 25, which force
down the piston when it is permlbted to move.

Near the bottom of the cylinder and suitably
secured therein is a spider 26, which forms

| & support, the guide, and the seat for the

valve 27. This valve has a stem which pro-

95

Mov-

I00

105

jects down through the ceentral hub of the
spider, below which it is provided with a heli- |,
cal spring 28, which by expanding againsta

nut on the lower end of the stem normally
holds the valve closed. The water 1s ad-

-IJO

mitted into the cylinder 20 through openings

29 in its lower end. When the piston is

moved to the upper end of the c¢ylinder, it will -
be followed by the water,which enters through

I15

the openings 29 and lifts the valve 27 off its

seat.
the space below the piston is completely filled.
If now the piston is left free to move, it will

settle down just as rapidly as the water below

it will permit. If the water cannot escape at
all, the piston cannot move.

the water is controlled by the stop-cock 30 in

the pipe 31, which opens into the cylinder

just above Lhe spider 26 and extends up-

The water will continue o flow until.

I20

The escape of -

125
wardly alongisde the cylinder, ending near

the upper end thereof with its end under the

water in the outer casing. The rapidity of

descent of the piston depends upon the -

amount which the cock 30 is opened, and as

this can be perfectly controlled it is evident
that the downward movement of the piston:
can be perfectly regulated. Now this piston-

which lines the u pper wall ol ‘the chamber 1 1. | is caused to control the admission of the steam
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and air throueh the slot 10 in a manner which | the carrying capacity of the valve is so much

I shall now describe.

The steam-pipe 6 is provided at some con-
venient point with a valve 31, which has an
oxtended stem 32. Secured to this stem i1sa
hand-lever33, by moving which the valve may
be opened or closed. This lever 1s connect-
ed with the piston-rod 24 by means of a chain,
rope, or cable 34, so that as the piston settles
downin the e¢ylinder 20 the valve will be grad-
Connected with the door 12,
which, it is remembered, controls the admis-
sion of the air to the chamber 11, is a similar
chain, rope, or cable 35, the opposite end of
which is joined to the chain 34 at a point
above the lever 33. As shown, these chalns
pass over suitable sheaves or pulleys, so that
they may exert their pulls in the proper di-
rection. When the lever 33 i1s in 1ts upper
position, as shown, the valve 31" and the door
12 are closed, and neither steam nor air is ad-
mitted through theslot 10. When, however,
fresh fuel is to be added, it is necessary that
the blast of air and steam be turned on, and
to do this the operator pushes down on the le-
ver 33 and turns it to the position shown in
dotted lines. This movement of the lever re-
sults in not only opening the steam-valve 31,
but in simultaneously opening the door 12,
thus admitting both the air and the steam.
The piston 23 and the weights 25 are also 1ift-
ed by the same movement and the water in
the regulator at once flows by the valve 27,
thus filling the eylinder under the piston.
The stop-cock 30 having been set to permit
the water to escape through the pipe 31 at the
desired speed, the piston will settle down ac-
cordingly when the lever 33 is released. As
has been previously explained this movement

of the piston gradually closes both the steam-

valve 81’ and the door 12, so that in a prede-
termined time, governed by the stop-cock 30,
the steamn and air are shut off. DBy this time,
however, the more volatile gases and the more
easily-detached particles of carbon have been
consumed and the fire has become incandes-
cent, so that a further admission of steam and
air could resuit only in harm and in loss of
efficiency. In this connection 1t may be
stated that inasmuch as the same water 18
used over and over again there is no waste or
loss resulting from the operation of the regu-
lator. Inorderthatthe full forceof thesteam-
blast may be maintained until the valve 31’ is
practically closed, I use a valve which has a
capacity much greater than that of the pipe
between it and the nozzles 3. |

From Fig. 1it will be seen that that portion
of the pipe 6 leading to the valve 31'1s larger
than the portion between the valve and the
nozzles. In Fig. 4 I have shown a section
through the pipes and the valve. Thesmaller
pipe is joined with the valve through an in-
termediate bushing 36. 37istheplug, and 33

theopening therethrough forthesteam. 'This
opening is as large in area as that through
the lower pipe.

greater than that of the smaller pipe that the
steam maintainsits full pressure in the latter

until the valve is almost closed or until the

pistoen has almost ceased to descend.

To avoid the admission of air into. the ¢yl-
inder 20 when the piston israised, I bend the
pipe 31 so that it terminates below the surface
of the water in the outer cylinder.

Having thus deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, 1s—

1. In a furnace, a bridge-wall, grate-bars,
means for admitting air below said grate-bars,
a, dead-plate covering the rear ends of said
bars, and means for supplying and directing
a blast into the region just in front of the
dead-plate, said dead-plate and said blast act-
ing to prevent the air under the same from
passing through the grate- bars except t0-
ward their front ends. |

2. In a furnace, as a means for detaining
and consuming the particles of carbon which
have escaped consumption in the fire-box, a
plurality of bridge- walls, each made of a
honeycomb structure, the openings in one
wall being out of line with those in the ad-
jacent walls, said walls being gradually
heightened from the front to the rear, for the
purposes described.

3. In a furnace, as a means for promoting
combustion, grate-bars, a dead-platecovering
the rear ends of said bars to protect the fuel
lying thereon from the air-currents below the
same, a bridge-wall, and means for supplying
and directing a blast into the furnace justin
front of the dead-plate so that the fuel is
heaped thereon, thus protecting the bridge-
wall from said blast, and also deflecting the
currents of air and gases so that they circu-
late inthe furnace,substantially as deseribed.

4. In a furnace, as a means for promoting
combustion, grate-bars, a plurality of bridge-
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walls of honeycomb structure, the openings

.in one wall being out of line with those in the
adjacent walls, a dead-plate covering the rear

ends of the grate-bars to protectthe fuel there-
on and also the bridge-walls from the air-cur-
rent in the ash-pit, and means for supplying
and directing a blastinto the furnacein front
of the dead-plate so that the fuel 1s heaped
thereon and is coked by the intense heat in
front, and serves as a screen to detain the
particles of ecarbon which would otherwise es-
cape into the bridge-walls.

5. In a regulator for controlling the rapid-
ity of a movement, an outer casing contain-
ing a liguid, an inner cylinder covered with
said liguid, a piston mounted for movement
within said c¢ylinder, means for raising said
piston to displace the liguid above the same,
a valve below the piston to admit liquid to
the eylinder as the piston is raised, a pipe
communicating with the eylinder between the
piston and the valve and having its opposite
end under the liquid, means for causing the

IFFrom this it wiil be seen that [ piston to exert a pressure on the ligquid to
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S

force it out through the pipe, and a valve | and also with the door to said chamber where-

within said pipe to regulate the rapidity of
the escape of the liguid through the same so
that the descent of the piston may be per-
fectly controlled.

6. In a device for pI‘OIIlOtlIZlD‘ the proper
combustion of fuel, a fire-box, a steam-pipe,
nozzles for injeeting the steam from said pipe

into the fire-box, a valve having an extended

stem in said steam-pipe, a hand-lever secured

to the valve-stem for opening and closing the

valve, a piston connected with said ha,nd le-
ver so that when the lever is depressed and
the valve opened, the piston will be lifted,

weights on sald piston to cause the same t0

descend and thus close the valve, and means
for regulating the speed of descenn of the
plston

7. Inadevice for promotingthe proper com-
bustion of fuel, a fire-box, a chamber in the
furnace-wall in front of S&ld fire-box, asteam-
pipe leading into said chamber, uozzleq forin-
jecting the steam from said pipe into the fire-
box, a va,lve having an extended stem in said
steam-pipe, a hand- lever secured to the valve-
stem for opening and closing the valve, a door

for closing the said (,ha,mber to shut out the

alr when the said valve is closed, a piston con-

nected with said hand-lever and sald door so |

that when the hand-lever is depressed to open
the valve the piston will belifted and the door
opened, weights on said piston to cause the
same to descend and thus close the valve, and

‘means for regulating the speed of descent of
the piston so that the steam-valve and the

door will remain open as long as desired.
8. Inadevicefor promoting rthe proper com-

bustion ef fuel, a furnace, grate-bars in said’

furnace, a plurality of honeycombed bridge-
walls, the open spaces in one wall being out
of line with those in the adjacent walls, a
chamber in the front wall of the Eurnaee,

~ steam-pipe leading into said chamber, said
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pipe having a valve, nozzles for 1ngectmﬂ' the
steam from said pipe into the furnace, a door
at the front of said chamber to control the

admission of air thereto while the steam-jets

are blowing, means for causing the air and
the steam admitted through S&ld chamber
to strike the fuel some distance in front of
the bridge - walls so that the fuel will be
piled in front of said walls to exclude the cold
air therefrom and also to promote the circu-
lation of the gases in the furnace, and means
connected with the valve In sald steam-pipe

ek T il i

by the same are gradually, simultaneously
and automatically closed after the steam and
air have been blowing for the desired length
of time.

9. A furnaee, a bridge-wall, a dead plate,
a chamber in the front wall of sald furna,(,e,
a deflecting-plate lining the upper wall of said
chamber, and means for injecting steam and

air aﬂ*amst sald deﬂectmn‘-plate, the plate be- 65

ing placed at such an angle that the steam and
air are caused to stmke the fuel in front of
the dead-plate.

10. In a device for promoting the combus-

tion of fuel, a fire-box, a steam-pipe through 7o

which steam is led to said fire-box, a mlve in
said steam - pipe, and a regulator for auto-
matically and slowly closing said valve, the
valve being of muech greater capacity than

the steam-pipe, in order that the pressurein %g |

the pipe may remain constant until the valve
is practically closed.

- 11. In a furnace, grate-bars, a plurality of
honeycombed bridge-walls, a dead-plate cover-

ing the rear ends of the bars and means for 8o

supplymﬂ' and directing a bla,st into the re-
gion in front of the dead plate, for the pur-
pose specified.

12. In a furnace, a fire-box, an ash-pit,

grate-bars, a dead-plate separating the rear 85

portwns of the fire-box and the ash-pit, and
means for supplymﬂ‘ and directing a blast into-
the region in front of the dead- plate, for the
purpose specified.

13. In a furnace, as a means for promoting go

combustion, grate-bars, a bridge-wall, a dead-
plate 1mmedmtely in front of said wall to pro-
tect the wall froni the cold air in the ash-pit,

and means for supplymﬂ' and directinga blast

into the furnace in front of the dead-plate S0 g5

that the fuel is heaped thereon, for the pur-
pose specified.

14, In a furnace, glabe baa S, a plurahty of
honeycombed bridge-walls, a dead-plate im-

mediately in front of the first wall,and means 100
| for supplying and directing a blast into the

region in front of the dead plate for the pur-
pose specified.

In testimony whereof I affix my mgnature
In the presence of two witnesses.

EDWIN HONESS.

e,

Witnesses:
RaLPH R. Roor,
CLARK S, SOMERS
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