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:.Be it known that we, Gueert R. Harcm:
and Jorn R. ForTUNE, citizens of the United

UNITED STATES PATENT OFFICE.

WILBERT R. HAIGH AND JOHN R. FORTUNE, OF DETROIT, MICHIGAN, ASSIGNORS TO

MURPHY IBON WORKS, OF DETROIT, MICHIGAN, A CORPORATION OF MICHIGAN.

FURNACE.

D73,652.

Specification of Letters Patent.  Patented Oct. 25, 1910.

- ‘Application filed March 18, 1908, Serial No. 484,271. .

States of :America, residing at Detroit, 1n

the county of Wayne and State of Michi-
_%an-,‘ ‘have invented . certain new and useful

mprovements in Furnaces; of which thé
following is a specification, reference being
had therein to'the accompanying drawings.
. In smoke consuming furnaces and espe-

“cially“such furnaces where the fuel is. auto-
matically fed onto inclined grates after be-

ing subjected to a coking process to liberate
its volatile gases, it'-1s found that some of

‘the gases escape into the boiler chamber un-
 burned owing-to thé lack of proper admix-

ture with air-and more or -less. smoke 1s
therefore emitted from the stack due to this

incomplete combustion of the fuel. |
. The object of this invention 1s to so con-

" gtruct a furnace of this class as to.1nsure a

- 25
" _to prevent injury thereto due to the extreme

30

- proper admixture" of -the air and gases by

“causing a swirling action thereof in the fur-

nace before they reach-the boiler chamber;
and further to so construct the furnace as

heat, .y providing for free expansion of the
inner, i relation to the outer arch.

To this end the.invention consists in- the |
constriction, arrangement and combinatlon |

~ of (f'arts as hereinafter more fully described
anaq:

reference. being had to the
" drawings, in which :—

35

40

particulariy pointed out in the claims

Figure 1 is a front elevation of a series of

furnaces embodying the invention with parts
broken away- to show transverse sectiomns |
thereof on the lines"A-—A and B—B of Fig..

2. Fig. 2 is a central longitudinal vertical
section through the furnace and showing the

same as applied to a vertical type of water.

tube boiler.” Fig. 8 is a detail of the far-

| mace showing an enlarged se,ctiopal plan
view thereof substantially on the line C—C

45

of Figs. 1 and 4; and Fig. 4 is a detail show-
ing an enlarged section of the same on the

~ line D-—D of Figs. 2 and'3.

| ber 2.

- As shown in Fig. 2 of the 'd'ra.wiﬁgs 1

. represents a boiler of the vertical water

tube type which 1s sﬁ_pﬁorted and inclosed

in the usual manner within the boiler cham-

3 is the furnace

‘ward side of th¢ boiler chamber and con-

b TR

:Pl‘ﬂpei', located at the for-

ing chamber or arch 4 Which opens directly
mto the boiler chamber ap
end. of which is located -tﬁi_a

' _Iiec-ted. thereto by an inte-,%nediate connect-

1n the forward
\'-shape’d or 1n-

“clined: fire wall 5 adjacent to the rear ends

accompanying .|

of the inclined pgrates 6 of the furnace.

These grates are formed in the usual man-

ner of fixed and movable grate bars which
ave, supported at their upper ends adjacent

to the coking platés 7 from which they re-
ceive fuel supplied from magazines 8, suit--

able stoker boxés 9 being provided beneath
the- magazines. 8 to push the coal from the
coking . plates onto the inclined grate bars.
‘These stoker boxes are automatically oper-
ated by means of rock shafts 10 to the outer

which are in turn connected by links 12 to

1an actuating bar 13 extending across the

front .0f the furnace and reciprocated by

any suitable means. The fixed grate bars.

‘55

60

65
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‘ends of which are connected crank arms 11

79

are supported at their lower ends upon a-

grate bearer 14 within which bearer is sup-
ported a .clinker bar 15 rotatable” therein
and actuated by an arm 16 on its outer end
connected by means of a link to the .recip-
rocating bar 13.
movable grate bars are supported upon rock

shafts 17 which are actuated by arms 18 on

their outer ends connected by links to. the
reciprocating bar.13. - PR

The inner side of each magazine 8 is

formed by an arch plate 19 having a ribbed

The lower ends of the

80

85

‘seat 20 at its lower end for the 1nner arch -
21 which springs across the furnace, and at .

its upper end said arch plate is formed with'

]

1 el
o

being provided - between the two . arches.
I'nis air space 23 is divided into separate
chambers by a wall 24 formed by a row of

bricks extending upward across the.space
9% near each side of the arch. The front

‘wall 26 of the arch is cut awav .at 27 at each

' side of the furnace, and in the plate 28 form-

ing the furnace front are provided air inlet

_openings 29. to admit air inte the space 23 i-

between the inner and outer arches. These
‘air currents entering at 29 after being dis-

tributed over the inner arch itc cool the
same, escape downward between the ribs on’

the arch seat 20 of the arch plates 19 into

the furnace:directly over the inner edges of

;he coking plates.

90

asceat for an outer arch 22, an air space 23

1 0

105

Thg -pﬁnsti:uction_ and aﬂ‘angemén’;c of ..f:hé -
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" parts of the furnaee proper thus far de-
- scribed is old and well known and forms no
- part of this invention.

10
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termed a “ ste
inner end of the arch 21 forms an abrupt

The chamber 4 Jocated between the iea,r

end of the furnace and the boiler chamber
- is provided with ‘an inner arch 30 and an
" outer arch 31 with an air space 32 between,

and these arches are located in a hlgher
plane than the plane of the arches 21 and

22 of the furnace so that what may be
up arch” is formed. The

shoulder or angle 33.

Tt is found that 1n furnaces of thls CON-

struction, -the gases libérated i the coking
process- on the coking plates along each side
of the furnace will.to some extent cling to

“"the surface of the furnace arch and by rea-

. son of the swift moving heat and air cur-
rents: will- be carried mmward tfoward the |
“boiler chamber without being- properly |

20

: 25

mixed with the air enitering through the
openings in the arch seats 20. By forzmng
an abrupt angle in the furnace arch and

supplementmg the furnace arch with a-sec-
. ond arch 80, the inrushing air currents in |
© passing the angle 33 will -be retarded and’

~ glven 'a sw1r1111g motion Wlthlll the cham-

30
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ber 4 against the arch 30 which is hedted to
incandescence and thus the air and "gases
are thoroughly mixed and the cambustlble
- mixture ignited by contact with the incan- |

~ descent arch before passing into the boiler

chamber and thus the combustible elements

of the fuel arée completely burned and no

perceptible amount of smoke will be emitted
from the stack in the normal runmng of tha

furnace,

A vertical wall 34 connects the inner md

-of the arch 21 with the arch 30, an expan-

sion space 35 being- provided in Sald wall be-

“tween the brick forming the inner end of

the arch .21 and the next tier of brick above
so that said arch may expand vertically
when highly heated. To close this expansion

space a tler of brick 36 is provided which |
“expansion space and- having an expansion,

brick extend across-the expansion space 35
also the end of the space 23 to close both
spaces and at the upper side of this tier 36
of brickis an expansion space 37 so that said
tier may rise with the arch 21 when the same
expands. - The air space 23 1s thus effectually
closed at its inner end and at the same time
the inner arch is left to expand relatively to.
the outer arch.. The’ partition or wall 24

dividing the air space ‘23 is se constructed

- that 1t does not quite engage the outer arch

-at its upper end and the bricks 25 are also :

_ expand in that direction, owing to the « Btep-
up  in the arch which leaves its end

flow of the heat to the boiler

[ spaced a shght dlstance from the outer arch

to provide for an expansion of the inner -6¢
~arch. A small space 38 is also left betweéen
the end of the wall 24 and the tier of brick

36 to provide for the expansion of the inner

‘arch bein

arch longitudinally, sai free to

In this construction the effect of a. long
arch is secured without retardmﬁ the free
a

mber as

would be the case if a long arch of the same

| height throughout its length was eniployed.

This construction of arch permits the heat to
get away rapidly and at the samie time
causes a swirling and retardation of the &ty
currents to thoroughly mix . the gases lulci 75

‘1T,

What we claim as our mvventmn g — .5
1. A furndce comprising an inner and an
outer arch extending over a fire chamber

~with an air space betwéen said arches, a wall 80

to close one end of sald air space with an

“expansion space between said wall and said
nner arch, and means extending across the
air space a,d] acent to said wall to close the

expansion spacé and carried by. the:inner 85
arch to move therewmh upon expansmn of
sald arch.

9. In a furnace of the character demnbed

having ‘a fire chamber, a boiler chamber, and: .

an intermediate chamber between. said cham- 90
bers of an inner and an outer arch. extend- B

1ng over the fire chamber- with an air space

between said arches, an arch extending over
the intermediate chamber between_ the. fire .
chamber and the boiler ‘chamber; said inter- 95

-mediate arch extendlng in a horlzontal plane -
‘above the plane of the inner fire. arch, a ver-

tical wall between the adjacent ends of the:.

inner fire arch and the intermediate -arch -
with-an expansion space between it and the

100
said inner arch, and a-course of brick car- =

ried by the i 111ner arch and extending across’ -

the alr space- between the inner and outer
arches, adjacent to-said walls to close said -
105,
space between: the upper side of said course
and the outer arch to permit free movement -
of the said course with.the inner arch upon

expansion of said arch.

In testimony whereof we affix our stgna- 110
tures 111 presence of two witnesses. |

GILBERT R. HAIGH.
JOHN R. FORTUNE.
 "Witnesses: . |
CHESTER M. CUL‘VER
" Rose M. CoxNgaADp,

70 .
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