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T aoZZ whmn it may CONCEPTL:

o Seymour, in the Sta,te. of Connecticut, have
invented certain new and useful Implove--

10

~ Be it known that 1, WILLIAM J OHNSTON of

ments in Fur naces, ot W]ll(,h the followmn 1s
& specification.

My invention relates par L1ﬂular1y to fur-

naces in which crude petroleum or any in-

flammable gas is used as fuel to produce heat

tunder. Steam—-boﬂers or in farnaces for smelt-
ing or annealing glass-ovens, forges, brick

and lime kilns, &c., where it is of the utmost
importance to utilize the heat contained in

the fuel as far as practical; and it consists.

in theseveral improvements which I will now

'proceed to describe and claim.

Of the accompanying drawings, fmmmﬂ' a

.pa,lt of this specification, Figure 1 repr esents

- alongitudinal section of a hommntal tubular -
20

steam boiler and furnace, showing the sec-
tional arrangement of the furnace after the

alterations madefrom a coal-burning furnace

 to one capable of burning petroleum Hig. 2

. s

~ the furnace

35

40.

.45

mission of air.
- furnace and boﬂel showing the position of
the petmleum-bumer and tubes for the ad-

is a horizontal plan of the_ furnace, showing

the distribution of the staggered bars for the

deflecting of the burning gases and the ad-
Fig 3 i1s a front view of the

mission of air. Figs. 4 and 5 are cl*oss-see;.—_
t’iOns of Figs. 1 and 2, through lines ¢ «’ and
Fig. 6 18 an enla,rﬁ ed. perspective view
of the ﬂ*as-deﬂeetmﬂ* and ventilating bars of
Fig. 7 1s an enlal ﬂ*ed CTrOSs-Sec-
tion of Kig. 6. -

Inthe desemptmn of the drawings the same

| .lettels refer to the s&me partsin the dlfferent
views. -

In the d1awm0=3, B represents a steam-

boiler with a furnace under the same, in
which are two fire-bridges L. I, dividing ‘the
- furnace into three sepmate compmtments or
- divisions M M’ M”’.

the furnace and bridge L are the usual grate-

Between the front of

bars, on which rests an iron plate S, about
two feet long by eighteen inches mde, a.C-

' cording to the p1op01t1ons of the furnace.
- On the end of this plate -is a wall or ridge

.50

F, composed of any kind of small pleces ot

'11011_, old chains, old cast or wrought iron,

petroleum or gas to be blown upon from &
burner H, from which petrolenm or other
hydwc&rbon liquid 1is ejected by steam un-
der pressure, or compressed air admitted

around a small stream of the liquid fuel

supplied through the center of the burner H.

I prefer to use steam as the forcing agent, as

it will both heat and break up the liquid fuel

into a fine spray, which, by the reflection: of

the heat of the iron 11dne I, extending across

the grate-bars in flont of the bmnel, and
chamber M, is instantly con-

the heat in
verted into a hydr ocarbon gas. The combus-
tion of said gas begins at once in the cham-

ber M and contmues during the passage of
the gas all along the entire length of the fur-

nace and boiler. The volume of the flame
thus produced will depend upon the quantity
of oil or gaseous fuel supplied by the burner
H. The heat in the chamber M will highly

supelheat the steam surrounding the central

CONNECTICUT, ASSIGNOR OF ONE-HALF

55

601

79 H'

oil-tube in the burner by reﬂectmu into the

space R, Figs. 1 and 2, thus heating the liquid
fuel hefme the latter is forced out of the noz-

zle of the burner, and also keeping the steam

perfectly dry.

C C represent baxs projecting upwaldly
from the grate of the chambers or compart-
ments M M’ M’ said bars being staggered or
arranged on zigzag lines and h&v_mﬁ' alr-chan-
nelsaexteﬂdmﬂ' thIOUU‘h them, and side open-

75

30

ings or slots b f01 the escape of air passing

apwardly through the bars from below the
grates. The obJect of the staggered bars C
1s to deﬂeet the gas and air as much as possible

_and insure their thorough mixture and retard
-their progress through the furnace, thus pre-
.ventinﬂ an undue proportion of free air from

ooing th1 ough the furnace. The bars alsoad-
mit a fr esh Supply of airto the furnace through

their channels and side openings, the air be- |

ing thus caused to enter all parts of the fm-
nace in small streams.
Bars of any form andof any material which

resists the heat can be used; but I prefer to.

malke them of cast-iron if f01 steam-boiler
furnaces, where the heat does not exceed a

_clem 1ed but in furnaces wherea oreat heat
is an ob,]ect—-*-suc,h as for smeltmw metals,

‘olass, or puddling iron, &e.—I1 pr efel to make

- '&e., 50 as to make a loose breaker for the_ | the bars of a refractory material,such as fire-

90
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Y

- but: I prefer to make them: b(]UELI@ as .s.h{)wn' |
- 1n FKigs. 6 and 7 |

- When thele are onlv one or two fmnaces-
IO

- through the furnace-walls like ste:
- ends left open for the admission of air, which |
can be regulated by partly opening or clos- |
When arranged as |
.,last described, the bars can be 1‘*emoved or |
. put in place duunn* the time the furnace is |
~in operation, theu eifect being similar to

13

' :of heat by radiation into the cold bottom or

40
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brick or ecruocible-clay.,

tion, such as round or any irregular form;

or compartments M M side by side, the bars
can be arranged horizontally from sid

ns, . Lheir

g the. end openings.

that of the 111011ned bars above mentwned—

‘that is, they cause a thorough mixture of air:
and gases and a supply of air'to ‘rhe ]1eated: |
gases during combustion. | |
- It will be seen that iron ﬂl‘ate bms G’ oX-
‘tend throughout the entire Ienn'th of the fur- |
‘nace,. exeeptuw the space oeeupled by the

ﬁre—blldﬂ*es L L.

The ob,]ect of said grate-

- bars'is to let a supply of air pass in nunier-|
~ous thin streams through a layer e of broken |
Mire-brick orother ref raetm ymaterial which is

| f3ﬁ¢ |

grate-bars, said material preventing the loss

ash-pit of the furnace under the grate-bars.

 This layer of broken refr.‘zl,(}tory material
should be about three to four inches in
- thickness at the longitudinal center of the:
~ furnace, but thwkeumn‘ toward the side walls |
of the same to: maLe the upper surface of |

the layer substantially parallel with the bot-
tom of the boiler, which is exposed to the
heat of the combustlble gases. Above this
layer of Dbroken brick or other 1ef1aetory
material I lay another course or layer 7 of
small or broken-up pieces of cast or wro ught
iron, the former being preferable, beeause it
IS not SO easily o*ﬂdlzed when exposed to
heat as the latter. Both layers together
should be about from six to eight 111011@% n
thickness at their center line.

The bars C are embedded in the two lay-
ers of brick and iron, their lower ends rest-
g on the grate- bms, while their upper
ends reach to within half an inch, or there-
about, of the boiler-shell. The i irregular lay-

ers of iron and broken brick below it will

greatly help to keep the heat in the furnace
at a high and equal temperature, and also
help to produee an 1ntimate mixture of the

volatile hydrocarkon gas with the atmospheric

air, which, by entering from below the grate-
bms IS &ubclwlded mto numberless str eams

by the obstructions caused by the two layers

of small fragments of brick and iron with
natural sm&ll and 1rregular openings between
them, and is heated by 1t°, passage through
said openings

In furnaces where |
there is a plenty of draft of air or the air is
forced the ceentral longitudinal air-channel
and side openingean be dispensed with.
‘bars may have any suitable form in cross-sec- |

Fhe |

e to side:
_boﬂer%

tubes D, D/, and D’’.-
are pwoted like dampers, so as to be partially
movable by rod or handle provided for that SR
95 L

-side of the furnace. The plates may thus be

a bad conductor of heat spread upon said |

tubes D D7 D’.

418,670

which approach the bottom of the boiler more -

closely than the broken material betweensaid

bridges, the gasesand air are cansed to more
thormwhly mmﬂ*le than they would if they
were not aused to pass through the con-

bottonm of the boiler.

70 '5??

' tracted throats between the. brldﬂ'es and the
The rugged surface pre-
1 sented by the irregular pieces “of iron and the
alr - currents through said surface helps to
‘mix and throw the burning gases at nearly

75

right angles ftn‘alnbt Lhe 10“ er Shell of the

In Figs. 1, 2, 3, 4: and: 5 will be seen the alr-

30 -

supplymw tubes D, D', and D'/, which have
ordinary dampers at their outer ends, so as

to regulate theair-supply in the different air-
| combuqtlon chambers between the fire-bridges
L L7 and the fore and back end of the fur'
‘nace.

~In the division-chambers v, w, and v,
and under the grate-bars, will also be seen
plates of sheet-iron N N’ N’/, which cross the

furnace at right angles to within three or
“four inches of the lower side walls of the fur-

purpose and passing to the front, back, or

Q0
nace and between the grate and ventilating =
~The plates N N’ N/

inclined or: held ‘horizontally to give the air

edeh air-tube D D' D7, -

- At the back end of the furn ace, I‘1
be seen a loose brick S. This, by 1'emoval
will enable an attendant to See if the air is
admitted in due proportion. A small circu-
lar hole can be bored in the front smoke-door
of the boiler to permit an attendant to look
through one or more of the boiler-tubes and
thus ascertain whether there is any smokein
sald tubes or not. The presence of smoke
would indiecate that too little air is being ad-
mitted or too much oil or gas.

Having thus fully deserlbed my invention,
what I elaim as new 18—

1. In a furnace, the combination, with the
combustion-chamber, the boiler, and the se-
ries of supporting-bars located beneath said
boller, of a porous or air-conducting bed or
bottom composed of fragments of refractory
material, and deﬂectmﬂ' bars projecting
through and above said bed to cause a com-
111111(1'11110' of air and gases passing thereover,
Substa,nt-ially as set forth,

2. In a furnace, the combination, with the
combustion-chamber and the boiler, of a series
of supporting-barslocated beneath sald boiler
and separated by air-spaces, the porous or air-
conducting bed or bottom resting on said bars
and compoaed of fragments of refrautory ma-
terial, and deﬂectmmbdrs projecting upward
throurrh sald bed or bottom and having air-

By means of the fire-brick bridges L L/, i channels therein, substantially as set forth.

1, WIH |

105

“any desired direction as it emerges from the =
datd plates also spread the

| entering air evenly under the lower part of
“the grate-bars, the amount of air-draft being
; 1errulated by the dampers at the outer end of B
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3 In a f urnace, the eombmatwn of a bu rner, |

a POTOUS Or air- conduetmﬂ' bed, substantially

“asdescribed, and a series of barq provided with

fdlI‘-Gh&IlIlGlS, said bars having- their lower

“airthrough the bed and into the eombuqtlon—l

space a,bove the same, as set forth.
IO

portions inserted in said bed and their upper

portions projecting above the same, said air-
channels permitting the upward passage of

4. In a fuma,ce the combination, with the

boiler, of a llqmd or gaseous fuel burner a

series of bridge- walls forming contracted
throats beneath said. boiler, g rates between

- _ the bridge-walls, broken l'efractory material

B

spread upon said grates, and staggered bars 15
C, projecting above said .refractory material

and arranﬂ'ed to deflect and mingle the air
and ﬂ'a'ses “above the surface thereof, as set

'forth

In t{:\stlmony ‘whereof 1 hew'e swued my 20
name to this specification, in the presence of
two subseribing w1tnebseb this 22d ddy of

June, 1888,

WILLIAM JOHNSTON.

‘Witnesses:
-~ C. F. BRowN,
A D. HARRISON
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