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) To all whom z,t mr:zcy concernm:
- Be it known that we, JOEN W HARM L
and WILLIAM J. GALLOWAY citizens of the
‘United States, residing at Pekm inthe county
of Tazewell and State of 111111015 haveinvent-
ed a new and useful Boiler, of Whmh the tol-

»

20
2
30

35

._;4‘0

forming a de

J OIIN ’W IIARMEL AND WILLIA'\I J GALLOIVAY OF PEKIN ILLINOIS

BOILER-FU RNACE

I | SPECIFICATION formmg‘ p&rt Of Le‘bters Patent NO 605 281 dated J' une- ’7 1898
L | Apphcatmn ﬂled .Tuly 22, 1897., Seri&l Nn. 645 533. (IIO model) o |

lowing is a specification.

our invention relates to. 1mp10vements in-

~ Doiler setting and covering; and the object
10

that we have in view is -to I :merove the con-
- struction of the boiler-settingin a manner to
provide a combustion- chambel in rear of the

bridge-wall, into which chamber the heat and
products of combustion are delivered from

the fire-grate chamber, so as to be consumed | .
in said combustwn ehambel to generate an
~intense heat and effect economy - of- the fuel
required to maintain the steam i in the boiler.
- To the aecomphshment of this end our in-
-venbmn consists in the combination, with a -
setting, a bridge-wall, and a boiler, of & Sec- |

ond blldﬂ'e-wall sﬁuated in rear of the ordi-
- - nary budﬂ'e wall and spaced in parallel rela-

tion theleto to form between the two walls
a combustion-chamber. "The bottom of this

combustwn—-eha,mbel is of curved form, with
its middle portion on the level of the bottomﬁ
- of the ash-pit and with its ends extended up-

wardly toward the. top edges of said walls,

smoke to the bhest admnmwe and to increase

the volume of heat delwed {rom- the con- |
sumption of the fuel supplied to the grate-
chamber.,
our invention consists in extending the rear

One of the important, features of

wall upwardly toward the bottom of the

boiler, so as to have its upper edge terminate-
on a pl&ne above the upper edﬂ'e of the ordi-'
nary bridge-wall, and thus foun a throat or

passage between the rear wall and the boiler

ol less area.than. the passage between the

boiler and the or dnm,ly or front bridge-wall.

This throat or passage between the boﬂel and

- the rear wall is noft, howevel of an area re-

. -50 stncted to less thml the cms&smtmnal area face 11 of the W&H 7 ehtends up\vmdly a,ud'

'fl ont. -
proper.

bars.

_of the ﬁre tubes 111 . the b01lel wheleby the_ |
throat or passage pr ovides for t,he passage of
the heat from the combustion-chamber to the T
| boiler without: 1mpe:d111ﬂ' the draft, but at the =~

‘same time operates to.check the passage- of
‘the unconsumed and heavier productsof com-
| bustion to enable the deflecting-surface inthe
combustion - chamber to throw such uncon- -

55

sumed ploducts of combustion back into the o

combustion-chamber to be converted by the
,ﬂame therein into heat;

6o
and the invention -

further consists in the novel constr uction and - |

arrangement of parts, which will be helelu-

aftel j:ullv described and claimed.:

“We have illustrated the preferred emboch- -.
_ment of our invention in the accompanying. E

drawing, forming a part of this specification,

in which the ﬁfrure represents a perspective

view, partly br o]gen awa,y, of &bonm embody-'- |
.11:1::, our invention. .
In the chawmg, 1 deswn&tes the boiler- |
3 is the boiler
5is the steam- .
'-plpe, and 6 are the walls of the b011e1-se13— --
ting.
any preferred construction; but we construct
the space below ‘the bmler and within the - -
setting in accordance with our mventmn as
will now be described. - S
that portion of the concave or curved bottom_ |
lector by which the circulating
- products of combustion in said chamber ar e"{
~ thrown backwardly from the rear wall and
are caused to circulate within the chamber to
effect the combustion of the:carbon: in ‘the’

2 18 the. bleechmﬂ'
415 the steam dome

"These parts may be of the usual or

7 and 8 designate the blldﬂ*é WELIIS Wluch

them a combustlon—ehamber 0.

Thefrontwall 7is arranged ad] acent to the
front of the boiler:in the ordinary way of
bridge-walls, and this wall 7 forms, with the

are erected below the boiler 3 and are spaced
within the masonry setting to form between

b01161-—f1 ont, the usual grate- clmmbel 10. The

“bridge-wall 7 extends up from the ground or
hea,lth a suitable dlsmnee, and the top edge .
or surface of said wall 7 is constructed Wlth'
“a sloping face 11 between the horizontal top
edge 12 and the horizontal front ledge 13.
.' The usual grate-bars 14 are supported on this

horizontal ledge 13 of the front wall 7 and on

the boiler-fr 01113 1, the latter being p10v1ded
with any suitdable means for holdmﬂ‘ the grate-

erate. -

95
An ash-pit 15 is provided, as usual be-

,tween the wall 7, the boiler-front, and the
It will be ODSGI ved that the inclined

100
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L backwaldly from the grate 14, thus providing | the restricted throat 16, and thence into the
~ for the umnteuupted flow of the heat and
. products of combustion over the budwe-wallzﬂ

2 . 605,281

7. 1nto the combustion-chamber 9.

- The rear wall 8 is erected ad;acent t0 the"
back wall of the boiler-setting and in a ver-:

tical plane near the rear end of the boiler 3,

where it receives the heat and gases from the

1O

~ near the lower surface of the boiler;
bridge-wall does not extend to the boﬂer but

ter mma,tes a suitable distance below the same |

to provide a throat or passage 16 between the |
upper edge of the rear wall 8 and the boiler

3. Th1s_th1 oat or passage 16 is of less area |
~ than the passage between the boiler and the

15

20

area of the ﬁre tabesin the boiler 3.

combustion-chamber.
tends from the hearth or ground upwardly

front bridge-wall 7; but the cross-sectional

~area of sald restr 1cted throat or passage 16 is

somewhat greater than the cross-sectional

. fer to make this throat 16 about ten per cent.

T

in the boiler for the purpose of giving to the
heat and gases the necessary unmtelrupted |
. currentor flow from the combustion- chamber .

to the boiler-flues, and thus avoid impairment

L “to the draft through the combustion-chamber

o and the boiler;

- tion from having free egress from the com-

. | -bustlon-cha,mbel fo the bmler-ﬂues

35

a high degree of e: ficiency to the combustion-

chambel and to insure cir culation of the gases

and heat therein in a manner to eff ect the

40
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6o

combustion of the carbon in the smoke and

the unconsumed heavy matters in the prod-

iar manner.

rear walls 7 8, the lowest point of this con-
caved bottom 17 being on the plane of the

bottom of the ash-pit in the grate-chamber of
- the furnace.

The front pcut of the concave
bottom 17 extends well up toward the rear
surface of the front wall 7, and the rear

they descend somewhat into the eombustion-

~chamber and strike against the rear deflect-

-~ ing-surface 19, by which the heavy products

65

of combu%lon arethrown back into the cham-
ber 9, while the heat and lighter gases flow
over the uppered ge of the rear wall 8 through

T'his rear wall 8 ex-

but the

but this arrangement of the
rear wall serves in a measure to prevent the
_heavy and unconsumed products of combus- |

To give | proof covering,

art :
of said concave bottom extends in like n?an- |
‘ner up the front surface of the rear wall 8,
whereby these extended concave surfaces of
the bottom form deflectors, (indicated at 18
19,) against which may impinge the heavy .
substances contained in the products of com- .
_bustlon ‘
- As the smoke and products of combustion 1
pass over the front wall 7 from the grate 14

rest the escape of the heat and g

chamber, and thus the carbon or soot in the
smoke and the unconsumed products of eom-

combustwn chamber 9 of the furnace.

8 in the same manner as the top part of the

front wall 7, except for the horizontal front
| ledge that sustams the grate—-~that is to say,
.:thls rear wall 8 has its- fmnt part sloped or
| inclined downwardly and forwardly, as at 21,
We pre- |

leaving a horizontal top edge at 22. 'This

boiler-flues, the ta,llplece 20 serving to ar-
oases from
| the space between the rear exir emlty of the
“boiler and the rear wall of the boiler-sefting.
The heavy products of combustion deﬂeeted- -
| by the surface 191in the combustion-chamber
‘meet with the flame and heat from the grate-

75
bustion areconverted into heat, sufficientoxy-
gen passing through the ash- plt and thegrate-
chalnbel to sustaln combustion mthm the -

‘We construet the top part of the rear Wall- 8o B

| rear wall S 1s utilized to support the pillars
~ greaterin area than the area of the fire-tubes:|

23, one of which is shown in the dmwmﬂ:, for '

suppor {ing the rear edge of the boiler.

"The bottom 17 of the combustion- chamber
may be made of any suitable material; but
i we prefer to construcet it of fireproof material,
| such as a mixture of yellowclay, flour, alum,
~and lime.
The exposed surfaces of the boiler, the steam-
‘dome, the tailpiece 20, and the steam-pipe are

stable manure, white glue, salt,

:9.{:: ﬁ.

05

inclosed within or covered by a suitable fire-

Our improved constr uction of the combus-

| tion-chamberenablesustoattain perfect com-
| bustion of the fuel, thus effecting a saving of
ucts of combustion, we have constructed the
bottom of the combustion-chamber in a pecul-
The bottom 17 of the combus- -
tion-chamber.9 is of curved form throughout
its length, and it extends upwardly in “rela- |
tion to the opposing faces of the front and

from twenty-five 130 fifty per eent of fuel re-
quired to maintain the heat in the boiler, and
we are also enabled to apply uniform heat to
the boiler and to secure an increased draft
through the boiler and its heating appliances.

We are aware that changesin the form and

| proportion of parts and in the details of con-
| struction may be made by a skilled mechanic
without departing from the spirit or sacrific-
| ing the advantages of the invention.

Ilzwmﬂ' thus fully described our 1nvent10n |

what we cla,lm as new, and desue to secure

by Letters Patent, is—

indicated at 25 and consist-
ing of a mlxture of the ingredients above re-

ferred to. 100

105

IIO

115

The combination with a boﬂel-settmrr, a

grate, and a boiler, of a front bridge-wall sup-
porting the grate and telmlnatmo* below the
hoiler to pr ov1de a passage of Sufﬁclent area,
for the free escape of the products of com-

| bustion from the grate-chamber, a rear wall

arranged within the setting parallel to the
br 1dfre wall to form the combustion-chamber,

g ,sald rear wall terminating on a plane above
| the front bridge-wall and close to the boiler,
| and forming Wlth the latter a eontmcted

throat or passage of an area greater than the

cross-sectional area of the boﬂm-tubes, and
aJ curved deflector within the combustion-

120

125

130




» _'cha,mbel and telmm&tlnn' below the. upper

~ edges of the front and rear Walls whereby the

~ rear wall intercepts the products of combus-

tion as they flow from the combustion-cham-

ber and the restricted throat or passage avoids
undue checking of the dr aft substantmlly as
-~ described. 5

_In testlmbﬁy that we clmm the fomrromo*

as our own We have hereto aﬂixed our swna- -

tures in the presence of two Wltnesses

JOHN W. HARMEL.
WILLIAM J. GALLO WAY

Wltnesses o
W, W, SELLERS
CHAS B SMITH
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