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HEAT—GENERATING- FURNACE

) Spemﬁcatmn of Letters Patent ’

Applica.tmn ﬁled Mareh 9, 1917 Ser1al No 153 653

To all whom, it may concern:

Be it known that we, WArTER THOMAs

and Arserr Epwarp MANWARING, subjects
of the King of Great Britain, residing -at
Nanaimo, in ) the county of Nanzumo, British
Commbn Canada, have' invented' certain
new and useful Improvements in Heat-Gen-

erating Furnaces, of Wthh the followma 18

a spemﬁcatlon

This invention relates to a heat generating
furnace, adapted to burn low: Urade or other
fuel and all combustible gaseous products
(so called smoke), for heatmo steam boilers

of all classes and for other mdustrml pur-

poses, such as heating bakery ovens,. brick
and  pottery kilns, ore roasting furnaces,

lime and cément kilns or retorts bulldmgs'
“ete.,

in a scientific manner and W1th dreat
savmov of fuel.
This heat generator is désigned fmd espe-

‘cially adapted for burning all kinds of low-

grade and, at present waste fuels, such as

mine waste, lignite, and other W‘xste i'uels

which are well known to be plentiful “in
most places where fuel is used for stemmmo
and other purposes. .

the volatile vapors and gases from fuel and

to draw such heated vapors and gases
through a body of fresh coal or other fuel:

to more I“Lpldly liberate the.volatile.vapors

and to mix-with the gases and vapors a’

suflicient, quantity of air to produce. perfect
combustion within the combustion chamber

and before any so called smoke can escape to

the stack, whereby perfect combustion is ob-

tained - and ‘the highest ‘possible C‘LlOI‘lﬁC'

value of the fuel is ut111zed

Many difficulties have arisen in eﬂ'orts -
heretofore made to maintain a uniform heat
and to "produce a perfect and continuous

combustion of fuel’ for generating steam:

By means of numerous experlmental con- - -
generating furnaces we
have overcome many difficulties heretofore -

structions” of heat

encountered’ in producing continuous ‘and
uniform combustion so as to obtain a uni-

form heat for a number of hours and we "

have embodied our 1mprovements in a -fur-
nace or furnaces illustrated in® the aceom-
panying drawings.

The principal object of our invention, S
therefore, is to provide for generating high - -

hemt under perfect control from low- grade

Qur furnace is par-
ticularly adapted for gasifying, or evolvmg

or othel fuels by p‘Lrtlally eokmo the fuel
and drawing part.of the resulting hvdrocar-;g

Patented Aug. 10,, 1926.?
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bon vapors and gases and other hot vapors . -

‘through a body of fresh: fuel, whereby their

volatile vapors will be evolved and carried - i

oif to be ‘mixed with air and burnt in. the

A special object of our 1nvent10n is’ to

60

.same combustion chamber with the gaseous .
: products from the coked fuel.

provrde for simplifying the construction of =~

the generating furnace—doing away with

2 sepmmte coklnd ‘chamber. or retort-—and. .

to provide for better separating the ‘gases

65

from the fresh- fuel,; then heating them and - i

intermixing them: wmh air at: thelr entrance .-

te the secondary combustion chamber.
~Another object of our invention is to pro-

70

vide for continuously. feeding fuel by suit- =~ '

‘able mechatical stokers, ‘and also for. re-

moving clinker and cleaning the fire, so as -

‘to make the operation of firing a boiler con-

tinuous and uniform. =
Another object is to- prov1de for produe—
ing a ‘more perfect secondary combustion of

5

gaseous products. by supplying hot air to: k

the gases. and vapors and. thereby burning

all of ‘the hydrocarbons and particles of

80

fixed carbon. which are carried off from fuel

and which frequently eseape unburned from,

‘the stack. -
“Other: ob]ects and purposes of our inven--

85

tion will appear in the detailed description -

of the apparatus and -its ‘operation by ref-

erence to the accompanymor drawmgs in

Avhichi—

I‘10“ure.1,frepresents a front elevatlon of
our heat generating furnace. '
- Fig. 2 1epresents a’ top plan v1eW Wlth
parts in horizontal section. = -

TFig. 3 represents a londltudlnal vertlcal

sectlon of “the. wenerator w1th connectmor

parts in elevation. . :
Fig. 4 represents a transverse ‘sectlon on
the Tine 44 in Figs. 2 and 3. :

Fig. 48 represents an inner face view of'

a header for' the a1r heatmg 0011 n. the

~ stack

Fig. 5

55, I‘lg 6. :
. Fw represents a horlzontal sectlon -on,
the hne 6—6of Fig. 5. =

91

100

represents a vertlcal section on the -
two planes 1ndlcated by the 1rre0'ular hne

105

“Fig. 7 represents a Mtransverse section
~through the fuel chamber the v1eW belng



~ the two planes 1ndlmted by the dotted lines

2

intended to show the agitating grates and
a clinker breaking device.

Fig. 8 represents a sectional elevation of
a modified form of a heat generator-and a
steam boiler.

Fig. 9 represents a transverse section on

- 9—9, Fig. 8.
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‘known manner.

Fi 10 10 represents a horizontal sectlon
taken on the irregular lines 10—10 10=—102,
Fig. 8.

In the construction and operation of our
heat generator we provide for causing (:1rcu-
lation of gas either by a blower or a jet of
steam, and for fommcr streams of air under

pr essure into both pllmary and secondary

combustion chambers for burning the fixed
albon and gas.

e walls of the generator furnace 1 are
constructecl with brick and may be lined

“with fire-brick, erected on a concrete foun-

dation X. The briclk walls may be also in-
closed in a.jacket of plate iron in a well
A steam boiler is mounted
above the generator furn‘tce in-a well known
form of sentlno and in the illustration we
have shown a tubular boiler. To the rear
of the generating furnace we provide a sec-
ondary combustion chamber 15 under the
boiler.

In a heat generator we construct the fuel
and primary combustion chamber of speci‘ﬂ
form, composed of two parts, namely, a
lower part 2 constituting a main fuel and
combustion chamber and an- upper, con-
tracted part 2* for containing fresh or green
fuel, in which coking and “distillation are
effected. The fuel level or surface is indi-
cated in Fig. 3 by the irregular line 8*. The
lower part 2 is made wider and occupies the
full width of the chamber adjacent to the
grate, and the upper part 2° is made nar-
rower and arranged centrally above the
grate and in line with the fuel feedi ing open-
ing 5 with which connects a suitable ‘mi 0-
matlc feeding or stoking device for deliver-
ing a continuous supply of fuel Wlthout
opening a door. At the junction of the
wider longitudinal lower part 2 and the
narrower 10n01tudln‘11 upper part 2% is
formed an offset 2b, Figs. 5 and 7, on each
These offsets pro-
vide two longitudinal channels 2¢ for hot
gases along the body of fuel from the upper
palt 2* to the secondary combustion cham-
ber 15, as will be hereinafter more fully de-
scribed. At the base of the generator is
constructed the usual ash-pit 3 and above
the same a shaking grate 4 having a longi-

tudinal clinker breaker 4* which may be re-
. volved in any suitable manner.
. “grate or set of grate bars is placed an eccen-

Below each

tric 4° or other suitable means for rocking
or agitating the grate. In the front wall of
the furnace are provided the upper fuel

1,349,537

openings 5, the fire opening and door 6 and
the ope'un(r and door 7. The body 8 of the
coal feeding device connects with the front
wall on a line with the opening 5 and has
mounted upon it a coal hopper 9, having
connected to it a chain and lever 12. ~With-
in the body 8 is arranged a screw-conveyer
10 which is preferably provided with a fric-
tion clutch 11. Although we have shown
only a screw-conveyer for feeding coal, we

propose to use any known form of mechani-.

cal stoker for delivering a continuous and
uniform supply of coal, as required.

A rear furnace wall 13 separates the pri-

mary combustion chamber from the sec-
ondary combustion chamber 15 and is pro-
vided with the ports 14 and 14*, Figs. 6 and
7, for products of combustion. These ports
are in the nature of contracted nozzles, each
having an inclined wall from the larger in-
let to the discharge outlet, as shown in
dotted lines in Fig. 6. The boiler 16 is pro-
vided with the usual stack pipe 17 which
contains sets of coils or serpentine pipes 21
for heating air.. A fan or rotary air blower
18, which may be a power blower, is pref-
erably placed on top of the furnace and has
a shaft which connects with the turbine en-
gine 32, the shaft of which also connects
with the rotary gas fan or blower 31. The
discharge pipe 19 of blower 18, Figs. 1 and
2, is provided with a header 20 which con-
nects with the stack pipe and with which
communicate the coils or serpentine pipes
21 of comparatively small diameter. These
Pipes communicate at their lower ends with
the header 22 which is also secured to the
stack pipe. . A discharge pipe 23 communi-
cates with header 22 and extends forward
and communicates with branches 24 which
extend downward at the front of the fur-
nace. These pipes 24 are provided with a
series of short branches having cocks or
valves 25 opening into two series of horizon-
tal pipes 26, Figs. 5 and 6, in the side walls
of chambers 2 and 2= A branch air pipe
27, Figs..2 and b5, extends transversely at
the top of the furnace and connects by short
branches and valves 28 with the upper ends.
of the vertical air flues 29, Figs. 2 and 4, in
the rear wall 13. These p1pes 29 are double,
in the form of an inverted U, as shown in
Fig. 4. Each branch or leg is provided
with a series of short inclined nozzles 29°

~ab the burners 40, as shown in FIO‘ 6. An

air pipe 30, a continuation of Ppipe 2( Figs.
1 and 2, and having a valve a extends down-
ward and forward and connects in the front -
wall with the primary combustion chamber
2 for burning the fixed carbon.

A gas fan or rotary exhauster and blower
31, Figs. 2 and 3, is mounted on a shaft of
the uurbme 32 and has an inlet pipe 33
which connects with a port 34, Fig. 8, in
the roof of the fuel chamber 2*. This plpe
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33 is provided with an air valve b for ad-ﬂ

mitting air to dilute the gases which may
be too rich in hydrocarbons. ' This valve

may be a rotary valve or damper of a well

known kind. The discharge pipe 85, Figs.
2 and 3, of blower 31 extends forward and
connccts with the transverse horizontal gas
flue 86, Fig. 5 in the front of the furnace
and thls ﬂue 86 connects on each side of the
fuel chambér ‘with the vertical - dovvntake

flue 37, I‘lcrs 5 and 6. With these flues cofi- .
nect on each side of ‘the fuel -chamber a se-

ries of horizontal longitudinal flues 88. It
will be noted by reference to-Fig. ¢ that the
horizontal air flues 26 connect near ‘their

réar ends with the gas flues 88 and-that the
- latter have nozzles adjacent to the inclined:

air ports or nozzles 29* which discharge into
the combustion chamber 15:. In the front
wall of the furnace, adjacent to the feeding

opening 5 are constructed two gas flues 41

opening at the top into gas flue 36 and dis-
chawmg at their lower- ends into the fuel

chamber 2, as clearly shown in Figs. 5 and
6. The gas flues 36 and 41 are controlled.

by shdmo dampers 39 and 39%, Fig. 5, for
controlllnn the flow of nch gas elther
through the flues 387, 38, or throudh the
short ﬂnes 41, The outlets of flues 41 are
in line with the longitudinal gas channels 9
below the offsets 2°, Figs. 5 “and 7, so that

the gas will have a free passage al ong the

body of fuel to the ports 14* opening " into
the ‘secondary combustion chamber 15.
A modified construction of our heat gen-
eratmo furnace, embodylng ‘the main fed~
tures of construction "above described,
illustrated in Figs. 8, 9 and 10, in Whlch,

drocarbon vapors and gases from’ the fresh
distilling fuel to the secondary combustion
ondary combustion chamber.

verse dividing wall 49 separating the fuel
and primary combustion chamber, 52—52°,

from the secondary combustion chamber: 66, .
. The primary chamber is composed of the
‘lower and wider longitudinal part 52 adja-
cent to the grate, and the. narrower longi-
tudinal part 52* at the top; where cokmd,f
‘through numerous ports #, 7 and n for com--
‘,pletely burning the large volume of gas-
“eous products’ ﬂowmfr from the prlmfuy

and gasification are effected. An arch 53,
having numerous ports f for discharge of

hot air to the .combustion chamber 66 18-
constructed in the rear wall 49 and con-

tains a transverse air flue 56 leadmcr from-a

longitudinal flue. 55, having an inlet port:
54, Fig. 10, in the front wall on a level

shown in Fig. 9. The air ‘passing out
through ports 7 is the first air admitted to

chamber 66, The flue 55 has a regulatmcr
‘damper, A, I‘1g 10. The front wall is pro-

~ A -steam boiler 16* is” mounted.
above and beyond or to one side of the séc-
The generator .
50 is constructed of brick and has a trans-

Slue 71 p10v1ded with ports n.
The secondary combus- -

,'vlded with ' the upper fuel feed opening 5a i

and a fire door opening 6%, the doors of :

‘which are:not shown. A step grate 4¢, of
known construction, is armnged at the front
- of the lower part 59 of the primary. cham-
ber, and has, next to the ash pit 3*, Figs: 8
A per-.

and 9,a’broad clinkertable or:bar, 49.

70

forated pipe. ¢, having ‘a valve Z is placed -

ona bar of the step grate to supply water

for cooling-the bars.

It will be noted that the a,rched roof of

part 52+ is extended down on interior lines
slightly below the top of the step-grate, as
'mdlc‘xted in Flg 8, thus ]_)10V1d1n0‘ a nars
‘Tower: part 592,
“side on a line with' gas port: 59, thus mak-
ing‘a wider part 59 in the prlmary cham-"
‘ber swhere the fixed carbon is ‘burned.. In

An off-set’is made on each

75 -

80

the arched” roof 1*10 9, is made a central

“opening 57 into a ﬂue 58 extendmg down
~on"each side (one- half: bemo shown 1n Fig..
~9). and opening by outlet: p01ts 59 at the

~In the rear wall 49~
is made two' lirge | gas outlet ports 60 for
‘gas and products ﬂowmcr into the second-
‘ary combustion chamber 66 A transverse
“steam ‘superheater coil or manifold 61 is

set_into the lower part of wall 49, Figs. 8
and 10, and has & supply pipe 48 and a d]s-‘j .
charge plpe 62, provided with a valve g and
fconnectmo w1th a transverse upper pipe 63,
with which connect the nozzle pipes 64 1n~

off-set” in. the walls.

85

90

95

the gas ﬂues 58; -one: of which 1s shown in .

QTlor 9

Provision: 1s made for both a second air

,sup_ply and a third air supply to the second-
IS ary combustion chamber 66.- The second air-

r 100

is admitted by the lower flues 70—71 and :

ports 7, Figs:'8 and 10, and the third air-
supply is admitted - by the flues 67 ‘and 68
‘and ports . “An inlet port, Fig. 10, on the
‘level shown . in Fig. 8; opens’ into the trars-
“yerge land- lonfrltudmal flue 67, which ‘con-
‘nects at the fron’c of ‘the furnace with an

upper return flue 68, Fig. 10, which is ex-

“tended: ‘transversely and then lonrrl’rud]n%lly :
on the opposite side of the furnaee, agshown
‘in'Fig. 10, and is provided with NUMerous
ports m opemnfr into- chamber 66."
“1nlet port 69 admits air to the lower trans-

verse flue 70, which connects with -a. return
Adr will be
heated in the flues.
tion chamber 66 is thus supplied with hot air

chamber throughthe hrge ports 605 .

" The off-set at the port 59 and extending to
the rear wall 49 will provide a ‘channel | 592
alonig the body of fuel for the flow.of gases

'to the port 60 on each side of the chamber.

An-alr”

105
g
115
1’20’v

125

By providing a compamtlvely Narrow or

‘contracted “part 92 ‘or 52* in the upper ‘part
'of the cokmg and prlmary combustlon

130 -



a

chamber, we provide for coking and gasify-
ing -only the requisite quantity of fresh

" fuel,—just sufficient to furnish a quantity

-10
15
20

26

of coke which can be consumed in the lower
part” of the chamber. In this construction
and arrangement of the furnace the fresh
fuel will be coked and gasified rapidly, be-
cause of being in contact with the hot coke,
and as the fresh fuel is coked and expanded
it will feed by gravity down into the lower
part of the chamber.

By reagon of drawing part of the hot
fixed gases up through the fresh fuel, the
rich hydrocubon gases  will - be qmckly
evolved and carried off by the hot fixed
gases and the whole product will then be

passed partly down into the fuel chamber

and partly into the secondary combustion
chamber, where they will be commingled
with hot air and completely burned, wWith-
out the possibility of any waste or of any
smoke escaping to the external air.

The feedmo of the fuel will be readily un-
derstood: by “the skilled fireman and will
preferably be accomplished by a mechani-

~cal stoker in both forms of furnace shown.

30

. 86

The combustion will be controlled and reg-

‘ulated by the valves in the air supply pipes,

so that no excessive air -shall be. fed into
the combustion chambers.

Having described our invention, what ‘we
claim and desire to secure by Letters Pat-
ent, is ——

1 In a heat generating furnace, the com-
bination with a comblned coking qnd com-

Dbustion chamber having a Wldel longitudi-

- nal lower part and a narrower 10n<r1tud1nﬂ

40 1

45

upper part, said parts having at their june-

tion, on each side, an offset, therebv provid-
ing lonorltuchnal gas channels along the body
of Fuel, and said upper part hfwmtr a gas
outlet in its roof, of a secondary combustion
chamber, a tmnsverse division wall having
ports in line with said channels, flue connec-
tions from said gas outlet in the roof to the
longitudinal chmnnels means in said con-
nections for drawing "hot gases and vapors

. from the fresh fuel and . discharging: them

B0

55

60
- said narrower part of the coking chamber,

into said channels, and means . for feechntr
fuel to the upper part of said first named
chamber.

2. A heat denemtmu furnace COIan‘lSlIlO'
a combined cokmd and combustion chamber
having a wider lonoqtudmal lower part and
a narrower 101101t11d1na1 upper part into the
latter of which fresh fuel is fed and dis-

tilled, and a secondary combustion chamber,
the two combustion chambers being sepa-

rated by a transverse division wall h'wmd
an outlet port for gaseous:products below

said upper part having a gas outlet in its
roof, the side walls of said coking and com-
“bustion chamber having a series of longitu-

1,349,587

dinal gas flues and a series of longitudinal

air flues each of said gas flues being joined
by one of said air flues and discharging into
the secondaly combustion chamber an ex-
hausting and forcing device conmmmmumr
with said gas outlet in the roof, and a pipe
communicuting from said device with said
gas flues in the side walls for drawing hot

"gases from the fixed incandescent carbon be-

low through the distilling fuel above, there-
by carrying off rich hydrocubon Vapors
from the distilling fuel and discharging
them into said gas Tlues and thence into tho
secondary combustion chamber, and sepa-
rate means for supplying air to the air flues
and secondary combustion chamber, where-
by perfect combustion of the fixed carbon
and of gases may be effected in the second-
ary combustion chamber.

3. In a heat generating furnace, the com-
bination with a combined coking "and com-
bustion chamber having a wider longitudi-
nal lower part and a narrower longitudinal
upper part, said parts having at their junc-
tion, on each side, an offset, thereby provid-
ing longitudinal gas channels along the
body of fuel, and said upper part having
a gas outlet in its roof, of a secondary com-
bustion chamber, a transverse division wall
having a port from said lower part for pas-
sage of gases into the secondary combustion
chmmber pipe and flue connections from
sald gas ‘outlet in the roof to the longitudi-
nal channels, and having means for delng
hot gases and vapors From the fresh fuel
and discharging them: into said channels
for plodu"mo co*np]ete combustion of the
fuel and gaseous products.

4, In a heat generating furnace, the com-
bination with a combined coking and com-
bustion chamber having a wider longitudi-
nal lower part and a narrower loncrltudmal
upper part, the latter part having an upper
gas outlet, of a secondary combustion cham-
ber a transverse division wall separating

Lhe chambers and having an outlet for gas--

eous products from said lower part intoe “the
secondary .chamber, said division wall also
having vertical air flues and inclined dis-
c‘yuofe nozzles  opening. into the secondary

chmmber, the side walls having horizontal
gas flues opening adjacent to said nozzles in”

the division wall, an exhausting and forcing
device commumcq,tmcr with the upper gag
outlet of the coking parb and with said gas
flues, and means for forcing air into said
air flues. :
In testimony whereof we affix our signa-
tures in presence of two witnesses.
WALTER THOMAS.
: ALBERT EDWARD MAINWARING.
Witnesses:
Winriam E. Rommine,
Artaur W. BrapFiELp.
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