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tien comprises a substantially
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Application filed August 30,

To all whom it may concern:

de it known that I, ITaeey Mook, a sub-
ject of the King of Great Britain, residing’
at Phil: lddphl.l, county of i 1;1&(\&11)1114.
and State of Ponnsv]\anm have invented
certain new and wseful Ilnplo\ommns in
TFurnaces, of which the following is a speei-
fieation.

The main objects of this iuvention ave to
provide an impreved furnace for the slow
combustion on a naturval draft of fine fuel,
such as eulm, fine soft coal, peat, coke, saw
dust, or other fine fuel; to provide a fur-
nace of the elass deseribed that may be built
and that will operate with great efliciency
either in large sizes or in colnpdr.nlwh
stall sizes ad .1pled for use in heating houses
or for other purposes requiring sy all heat-
ing plants; to provide a compact furnace of
snnplc and inexpensive construction that
may be easily operated and that will main-
tain a comparatively constant temperature
with little and 1nf1‘u1uent attention from the
operator; to provide a turnace having a plu-

rality of Cireular fuel tr ays arranged in ver-
tical series and having means tor conduct-
ing the gases of umhusllon from the top
trf\y down\\'al dly to raise the temperature of
the fuel on the bottom tray; to provide a
furnace laving an improv ed combustion
chamber; and te provide other improve-
ments as wiH appear hereinafter.

~In the accompanying drawings, Figure 1
18 a haomontdn top plan view, par d\* in

in accordance with this invention; Tig. 2 a
vertieal central section of the same; Ifig. 3
front elevation of the same: Figs. 4. 5, 6.7
and 8 are perspective views of details of the
same; Figs. 9 and 10 arce frafrmontars top
plan and vertical sectional v iews 1'0\;)%{1\ elv
of a modified form of this invention; and
Figs. 11 and 12 are a fragmeuntary top phn
view partially in transverse :wtmn and
vertical contral section respectively of a
sccond modified form of this invention.
Referring to the drawings, pavticularly to |
Figs. 1 to 8 one embodiment o;t this inven-
eylindrieal
outer shell or jacket 1 m.ld(, of sheot steel or
other suitable ninterial, and res {mg upon u |
suitable flat base or foundation 2 and form- :
ing the exterior of the furnace. Within this |

Specification of Letters Patent.

Patented Nov.19,1912.

1909. Serial No. 515,192,
shell and spaced slightly above the b’lb(, 2 of
the furnace is an annular plate or tray 3 of

fire brick, or other suitable mateiial, less in
diameter than the interior diameter of the
outer shell of the furnace, supported upon
a ring 4 of the same maferml and of the

sate di inmeter, which vests in turn upon the
base 2 of the furnace. This plate forms the
floor of the ash pit 5 of the furnace. Ar-
ranged above the plate 8 or floor of the ash
pit of the furnace, one above the other or in
vertical series, is-a plurality of substantially
horizontal and “circular vertically spaced
trays, or fuel supports, 6, 7, 8§ and 9, made

‘of fire brick or other guitable material, and

of less diameter than the interior diameter
of the outer shell of the furnace. The lowest
one, 6, of these trlys forms the bottem of
the combustion chamiber 10 of the furnace,
and is provided with a civcular central open-
ing 15 containing an annular grate 16,
adapted to be used in starting the fire. This
lowest fuel tray 6 is substantially flat and is
of the same diameler as the plaLe forming
the floor of the ash pit, and is supportul
from the latter plate by means of a ring 11
of fire brick of equal diameter. The bottom
tray ¢ is substantially flat and supports the
tray T next above by means of blocks 17 of

60
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fire umcl\, ari "\noed between the two trays.

The second tray 8, above the bottom tray, is
of substantially the same diameter as the
bottom tray, and is supported therefrom by
means of n ring or peripheral wall 18 of fire
brick of the same exterior diameter as the
trays and located between the trays. The
third tray 9, above the bottom tray, is sup-
ported from the tr ay beneath by means of
Dlocks of fire brick 19 similar to the blocks
17 between the lower two trays, and this
upper tray is surrounded by a ring or pe-
ripheral wall 20 of fire brick wlnuh rests
upon the tray 8 beneath, and which is sub-
stantially identieal in construction with the
ring 18 be‘meen the bottom tray and the
second tray above. This upper ring 20 sup-
ports a ﬂa{ circular plate 21 of five brick of
the same diameter as the diaweter of the bot-
tom tray and which forms the top of the
coembustion chamber. The second and fourth
or top trays are smaller in diameter than the
rings 18 d]ld 20 which surround them, leav-
ing annular channels 23, and 26, surround~
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mg the trays for the passage of the gases of
combustion around the peripheries of the
trays.

Ior conducting the gases of combustion
downwardly from shove the top tray 9, &
vertical tube 80 extends centrally from a
point above the level of the top tray but
below the top wall of the combustion cham-
ber through the fop tray 9 and downwardly
through the trays beneath, projecting
threugh the annular grate 16 and into the
fleor 3 of the ash pit through which it com-
municates by means of a circular opening
31 with the space 32 beneath the floor of
the pit. The first and third trays 7 and 9
above the floor 6 of the combustion cham-
ber, fit snugly around the central tuhe 30,
but the next tray 8 above is provided with
an annular recess 38 between the tray and

10

the central tube to permit of the passage of
20 , : g
the gases of combustion between the tray

and the tube. Within the outer shell i,

spaced above the tup plate 21 of the com--

bustion chamber, is located g substantially
fiat circular heating drum 35 forming a par-
titicn between the upper aud lower por-
tions of the interior of the shell 1 and SiH-
ported upen the top plate 21 of the combus-
tien chamber by means of blocks 36 ai-
ranged uniformly in spaced relationship
around the periphery of the plate 21, The
interior of this heating drum 85, is sub-
divided into tortnons

25

30

9;

passages 37, which,

commmmicate hy means of vertical passages

33 through the blocks 36 and peripheral
=3 A

walls of the combustion chamber, with the
space 32 beneath the floor of the ash pit.
Ahe heating drum 35 is provided with verti-
cal passages 39 which permit communica-
tion between the spaces above and below
the drum in the inferior of the outer ghell
1 of the furnace, and the outer shell is pro-
vided adjacent its lower end with cpposite] %
disposed apertures 40 for the admission of
air into the space between the shell and the
outer walls of the combustion chamber. A
smole stack 45 leads upwardly centrall
. from the heater 85 and through the out
shell 1 of the furnace to conduct the o
of combustion from the furnace iuto
atmosphere, and the usual heating pipe
leadis from the upper portion of the outer
shell 1 to conduct the heat from. ]
of the. ghell. The second and
beays 7 oand 9 sbove the bottom .
fevably provided swith peripheral
which are recessed at suitable int

40

ey ry

5& way

\ s, and the second tray 8§

the bottom tray 6 is provided with a simiiay

vim 50 surrounding its central aporiin

which may be provided with similar reces

; to permit the fuel to be removed central
from the tray.

{from the tr

ly
80

- tended forwardly accordingly.
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nace is provided with a plurality, in this
instance 5, of apenings 60 cloged by doors
61 arranged in vertical series and hinged to.
the outer shell to permit of the introduction ‘
of fuel into and the removel of ash from 70
the furnace, and the usnal manipulation of
the furnace. These doors are preferably ar-
ranged o that one door will be opposite
ach fuel tray.

Lo form a suitable foundation for the
doers 61 and to provide suitable openings
into the furnace, the front walls of the com-
bustion chumber and of the ash pit are ex-
tended forwardly and are flattened exter-
nally to form a scat for the doors and
through this seat snitable apertures 62 are
provided at convenient levels for the opera-
tion of the furnace. I'his is accomplished
by dividing the ring 11 next to the lowest
ving and extending its ends 58 Horwardly
as shown in Ifig. 7, by providing each ring
18 and 20 above with oppesitely disposed
recesses 59, and by extending the adjacent
portions 63 of the ring forwardly as shown
in Fig. 4, the portion 64 of the ring be-
tween the recesses being also extended for-
wardly and being centrally located between
the upper and lower planes of the ring and
of substantially the same thickness as the
thickness of the adjacent fuel tray 7. The
front portion of each fuel tray -and of the
floor 5 of the ash pit is also extended for-
wardly to eonform to the front contour of
the fuinace and the peripheral rims of the
trays 7 and 9 are recessed as at 65 und ex-

75
80
85
80
95

100

For admitting a supply” of oxygen into
the space above each fuel tray, one or more
air inlets 66 ave provided leading throngh
the wall of the combustion chamber above
each fray and also in each door. These in-
lets ave covered by suitable adjustable
closures 67 whereby the amount of air pass-
ing through the infets may be regulated.

I the operation of this furmice the enlmn
or other fine fuel is evenly arpanged upon
each of the Tuel trays 6, 7,8 and 9, throngh
the doors 61, and the fire is started upon
the grate 16 in the wsnal manner by means
of shavings or other Haht kindlings The 4;
gases of combustion from the fire pass
dially ontwardly from the erale over the
apon the Towest tray and then wp-
v around the ouler periphery of {hie
¢ above and eadindly tnwardly
el upon this Tatter teayy then

be centeal amnular opening 3% of
the teay 5 nbove and radially oubwurdly
over thus latler tray, then upwardly around
the onter edge of the topmost fray 9 and
radially inwardly over the fuel upon ihis
tray, then pass downwardly throungh the
central combustion (ube 30 into the space
at the lower end of the furnuce, then up-
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The front of the outer shell 1 of the fur- | wardly through the vertieal passages 38 1n gag
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the side walls of the heating chamber and
into the heater 35, and finally pass out
through the smoke stack 45. The heat from
the fire on the grate gradually ignites the
fuel on all of the trays, so that after a short
time the fuel on each tray will be in an in-
candescent state, and the central tube 30
will also-be highly incandescent. This cen-
tral chamber being thus maintained af a
very high temperature, the smoke and un-
burnt gases passing off from the fiel into
the tube will be oxidized and completely
consumed in the tube before being permitted
to pass out of the smoke stack 43, thus
avoiding the’ usual smoke and waste inci-
dent to furnaces which are not provided
with this improved combustion chamber.

In this furnace the combustion of the
fuel on the tray takes place primarily at the
upper surface of the fuel, gradually extend-
ing downward, the rate of combustion de-
creasing slightly as the ash is formed upon
the upper surface, as the ash protects the
frel beneath from the action of the oxygen
in ‘the air. After the fuel has been thus
burning a considerable time, for instance
for 24 hours or longer, the fire is cleaned
by raking the fuel from the lowest tray into
the ash pit, then raking the fuel from cach
of the trays above to the tray immediately
beneath, beeinning with the lowest tray.
After this has been done, the top tray is
filled with fresh fuel and the furnace is then
in condition to burn another equal period
of time. By raking the fuel from one tray
to the tray beneath, the unburnt carbon is
mixed with the ash, and when leveled off a
new surface of unburnt carbon is exposed
to the oxygen admitted and combustion
proceeds until the ash forms of such a thick-
ness as to require further cleaning. The
new fuel is only introduced on the tep tray
where it .is partially consumed and as al-
ready described is then moved to the fray
beneath, and so on downwardly at cach
cleaning of the furnace until it reaches the
lowest tray, where it is finally and com-
pletely consumed, leaving only a very fine
and practically pure ash to be raked into
the ash pit.

It is obvicus that any other form of
heater other than that shown at 35 may be

-used with this furnace, for instance,hot water

coils or steam coils might be substituted or
hot air coils might be arranged in the annu-
lar space between the heating chamber and
the outer shell 1 of the furnace or any other
suitable means might be employed for uti-
lizing the heat from the furnace.

The embodiment ‘of this-invention de-
scribed above may be medified in various

‘ways, for instance, as shown in Figs. 9 and

10 “instead of having the central tube to
forni a down draft in the center of the com-
bustion chamber as above described, the

a8

gases of combustion may be carried from
above the npper tray 70 upwardly through a
central recess 71 in the top wall of the com-
bustion chamber and then radially oul-
wardly through ducts 72 in the top wall
and - then  downwardly through vertical
duets 73 in the side walls of the combustion
chamber and into the apnular space T4 be-
neath the lowest fuel tray whence the gases
pass reavwardly through a duct 75 and then
upwardly through a vertieal duet 76 into
the heating drum 77. The ash pit 78 in
this case is sitnated at the hottom of the
furnace. In other respects, the construction
of this modification iz similar to the first
form described.

A farther modification of the invention,
shown in Figs. 11 and 12, consists in omit-
ting the down deaft heretofore described
and permitting the gases of combustion to
pass ot from the combustion chamber
through a central aperture 80 in the top
wall 81 of the combustion chamber and
through a heating drum 82 and into the
smolke stack 83. :

Although only a few of the forms in
which this invention may be embodied have
been deseribed. it is obvious that many
changes might be wade in the construction
set forth without departing from the spirit
of this invention or the seope of the append-
ed claims.

Tlaving thus fully desceribed my invention,
T claim and desive Lo protect by Letters
Patent of the United Stutes -

1. A furnace comprising a plurality jof
vertically spaced fuel travs, and having a
passage Tor conducting gaxes of combustion
from the bottom tray to the top tray, and a
passage provided with an inlet leading from
the space above the top tray and with an
outlet opening into the furnace adjacent to
and beneath the boltons trayv, whereby the
aases of combustion ave constrained to move
downwardly frem above the top teay and
through said outlet.

2. A furnace having a combustion cham-
ber provided with a plurality of verticaliy
spaced substantially circeular fuel trays lo-
ated therein and provided with eenduits ar-
rangzed to consirain the gases of combustion
to move inwardly in opposite direeticus over
one of said trays fram oppesite portions of
the periphery thereofs and rvadiadly  out-
wardly  In oppesite  divections over  an-
cther of said trays from the eentral portion
thereof. .
3. A furnace having a combustion cham-
ber provided with a fuel tray and provided
with eonduits arranged to constrain the
gases of combustion to move from beneath
said tray over sald trav in oppoesite diree-
tions from opposite portrons of the periph-
ery thereof and towurd the central portion
thereof, and having a'fuel tray spaced above
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said first mentioned tray and arranged to.] tively over said trays to the top tray, and
hold a mass of incandescent fuel in said | then downwardly from above the top tray
chamber, and said second mentioned tray [ into proximity to the bottom tray.

being provided with a central aperture
through which the gaseous produets of coih-
busticn from said first mentioned tray are
constrained to flow.

4. In a furnace, the combination with »
plurality of vertically spaced fuel trays, of
a tube extending through all of said frays
and communicating with the space above the
top tray for conducting gases of combustion
downwardly from above the {op tray to the
plane of the lower end of the tube.

5. A furnace comprising an annnlar fuel

tray provided with a centrally arranged ap-
erture, said furnace being provided with
conduits arranged to constrain the gases of
combustion to flow from beneath said tray
upwardly and over sald tray from opposite
portions of the periphery thereof and down-
wardly through said opening in the tray.

6. A furnace having a combustion cham-
ber provided with two vertically spaced co-
axial annular. fuel trays and an annular
wall spacing said trays apart, a fuel tray
located between said first mentioned -trays
and having substantially its entire periph-
ery spaced from and within said wall, and
a tube extending snugly through said inter-
mediate fray and projecting through said
first mentioned two trays and spaced from
the walls thereof, forming annular passages
therewith, the gases of combustion being
constrained to flow in one direction through
gaid annular passages and in an opposite
direction through said tube. :

7. A furnace comprising a combustion
chamber having two vertically spaced fuel
trays, each arranged to hold a separate mass
of fuel in a state of incandescence In said
chamber, and a peripheral wall surronnding
and spaced from the entire outer periphery
of one of sa1d trays and supported from the
other of said trays, providing an annular
passage between the space between the trays
and the space above one of said trays.

8. A furnace having a combustion cham-
ber provided with a plurality of vertically
spaced substagntially circular and horizontal
fuel trays located therein and provided with
conduits arranged to constrain the gases of
combustion to move inwardly in opposite di-
rections over one of said trays from oppo-
gite portions of the periphery thereof, and
adially gutwardly in opposite directions
over another of said trays from the central
portion thereof. )

9. A furnace comprising a plurality of
substantially horizontal and cireular fuel
trays arranged in vertical series, and means
for conducting the gasés of combustion .ra-
dially ontwardly from one of said trays and
radially inwardly- from an adjacent tray,
upwardly from the bottom tray consecu-

i

10. A furnace comprising a plurality of
fuel trays arranged one above another, and
- provided with a duet for conducting the

- gases of combustion from the bottom tray to

the top tray, and a tube extending through
the trays for conducting said gases from the
top tray through the bottom tray.

11. A furnace comprising a plurality of
fuel trays arranged one above another, and
provided with a duct for conducting the
zases of ccmbustion from the bottom tray to
the top tray, and a tube extending through
the trays for conducting said gases from the
top tray through the bottom tray, and hav-
ing a duct for conducting said gases up-
wardly from the bottom of said tube to the
upper part of said furnace.

12. A furnace comprising a substantially
circular trav forming the floor of the ash
pit of the furnace, a peripheral ring sup-
porting said tray and adapted to. form with
the foundation of said furnace an inclosed
space beneath said tray, a plurality of ver-
tically spaced fuel trays arranged above said
first wentioned tray, the lowest of said fuel
trays being provided centrally with an an-
nular grate, and a combustion tube extend-
ing downwardly through said fuel trays and
into said first mentioned tray and commu-
nicating with the space below said first men-
tioned tray.

13. A furnace comprising a substantially
cirendar tray forming the floor of the ash pit
of the furnace, a peripheral ring supporting
sald tray and adapted to form with the
foundation of said furnace an inclosed space
beneath said tray, a plurality of vertically
spaced fuel trays arranged above said first
mentioned tray, the lowest of said fuel trays
being provided centrally with an annpular
grate; a. combustion tube extending Jdown-
wardly through said fuel trays and into
said first mentioned tray and communicat-
ing with the space below said first men-
tioned tray, and an outer jacket surround-
ing said {rays and spaced from the pe-
ripheries thereof forming an annuiar heat-
ing chamber around said furnace.

14. A furnace comprising a plurality. of
vertically spaced fuel trays and having a
passage’ leading from the space above each
tray to the space above the next tray above,
and having a passage leading from the space
above the top tray downwardly into prox-
imity to the bottom tray, a wall surrounding
said trays, and having a passage leading up-
wardly therethrough and communicating
with’ the lower end of said dowpwardly ex-
tending passage, whereby the gases of cof-
bustion are constrained to move from the
lowermost of said fuel irays over the upper

side of each other tray, and then down-
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wardly from the top tray into proximity to
the bottom tray, and then upwardly through
the passage in said wall,

15. A furnace comprising a plurality of
vertically spaced fuel trays and having a
passage leading from the ‘space above cach
tray to the space above the next tray above,
and . having a passage leading from the
space above the top tray downwardly into
proximity to the bottom tray, a wall sur-
rounding seid trays and having a passage
leading . upwardly therethrmwh and com-
munlmtlno with the lower end of said
dowanrdly extending passages and a heat-

ing drum commumcatmg with the upper |

end of said passage through said wall.

16. A furnace comprising two vertically
spaced solid trays each provided with a cen-
tral opening only, a peripheral wall inclos-
ing the space between sald trays, a third
solid tray located between said first men-
tioned trays and spaced therefrom, a cen-
trally arranged tube éxtending snugly
through said last mentioned tray and pro-
jecting through the openings in said first
wmentioned two trays and spaced from the
walls of said openings, and an annular
erate surrounding said tube and located in
the annular opening between said tube and
the lowermost of said trays.

17. A fornace comprising a plurality of
vertically spaced trays, and having con-
dults arranged to constrain the eases of

combustion to flew radially outwardly over

5 ene of said trays from its central portion,

and radially inwardly from an adjacent tray

and toward its central portion, upwardly
l’rum the hottom tray conseentively over
caid trays to the top tray, and then down-
\\":rdly frem above the top tray and into
prn\nmtv to the bottom tray.

A furnace comprising a plurality of
fnel t ays arvanged one above the other, one
of said trays being provided with a cen-
trally arranged annular grate, another one
of said trays being above said grate and sur-
rounded by a pemphe ral clnnnol, and said
furnace being provided with conduits ar-

ranged to constrain the aases of combustion
te flow from said grate 1"1dmlly outwardly
over dm tray slpportlno said grate and
around the peviphery of the tray above said
grate, and radially inwardly over the upper
side of said tray above said grate.

19. A furnace he ring a combustion cham-
ber provided with vertically spaced fuel
trays located therein, all of the fuel trays of
said furnace being coaxial, and said {urnace
having passages armnoed to constrain the

gases “of combustion to flow racdially out-
Fard from the central portion of one tray
toward substantially all portions of the pe-

- riphery therenf, and radially inward over a

P
5

second tray from substantially every por-

5 tion of the periphery thereof.

S

20. A furnace comprising a combustion

chamber having an annular fuel tray, a tube
surrounded by but spaced from said tray,
said furnace havmo passages arranged to
constrain the gaseous products of combus-
tion to flow in one direction through the
space between said tube and said tray and
in tle opposite direction through said tube.

21. A furnace comprising a combustion
chamber having an annular, substantially
civeular and horizontal fuel tr ay, a tube sur-
rounded by but spaced from said tray and
projecting” therethrough, forming therewith
a substantially annular passage, said fur-
nace having passages arranged to constrain
the gases of combustion to flow in one direc-
tion through said annular passage, and in
the oppomte direction through said tube.

22. A furnace having a combustion cham-
ber provided with a plurality of solid verti-
cally spaced circular coaxial fuel trays, lo-
cated therein and having passages arranged
to constrain the gases of combustion to flow
outwardly in various directions from the
central portion of one tray and inwardly in
various directions over a second tray and
toward the central portion thereof.

23. A furnace comprising a plurality of
vertically spaced substantially circular hori-
zontal coaxial fuel trays, and a tube extend-
ing axially through said trays for conduct-
ing gases of combustion from the top tray
thrmmh the bottom tray.

24. A furnace comprising two vertxcallv
spaced trays, each provided with a central
opening, a peripheral wall inclosing the
space between said trays, a tray located be-
tween said first mentioned frays and having
its outer periphery spaced from the inner
surface of said wall, and a tube communi-
cating with the interior of said furnace ex-
tending snugly throngh the said last men-
tioned tray, projecting through said open-
ings in =a1d first mentioned two trays, and
spaced from the walls of said openings.

25. A furnace comprising two vertically

spaced trays each provided with an open-

ing, a peripheral wall inclosing the space
between said trays, a third tray “located be-
tween -the said first mentioned trays and
spaced therefrom, a tube communicating
with the interior of said furnace extending
snugly through said last mentioned tmy,
projecting through the openings in said

first mentioned two trays, and spaced from’

the walls of said openings.
26. A furnace comprising two vertically
spaced trays each provided with an open-
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ing, a peripheral wall inclosing the space

between said trays, a third tray located be-
tween the said first mentioned trays and
spaced therefrom, a tube communicating
with the interior of said furnace extending
snngly through said last menlioned tray
and pr r)Jectlno through the openings in said
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‘grate suirounding said fube and located in

first mentioned two trays and spaced from
the wally of gaid openings, and an annulay
the annular apening between said tube and
the lowermost of said trays.

27. A furnace comprising a plurality of
vertically spaced fuel trays and provided
with a duct for conducting gases of combus-
tion downwardly from above the top fray
into proximity fo and in vertical alinemer
beneath the bottom tray, to raise the tem-
perature of said tray.

28. A furnace comprising a plurality of
vertically spaced fuel trays and provided
with ducts for conducting gases of combus-
tion upwardly from the space above the bot-
tom of said trays and over each of the re-
maining {rays in succession, and provided
with a duet for conducting gases of com-
bustion downwardly from the space above
the uppermost of said trays inlo proximity
to and 1n vertical alinement beveath the bol-
tom tray, to raise the temperature of snid

tray.
20. A furnace having a combustion cham-

ber provided with an imperforate fuel tray
having a pipe extending thevethrough and
communicating with said combustion cham-
ber, said pipe being surrounded by an an-
nular passage through said tray, said fur-
nace being provided with passages arvanged
to constrain the gases of combustion to {low
in one divection through said annular pas-
sage, and in the opposite direction through
said pipe and said tray being provided with
an upwardly extending annular rim border-
ing sald annnlyr passage.

80. A furnace having a combustion cham-
ber provided with a plarality of vertieally
spaced substantiaily hovizontal fuel trays,
all of the fuel travs of said furnace heing
coaxial and said furnace being provided
with passages arranged to constrain the
gases of combustion to fow radially ontward
from the central portion of one tray and to-
ward substantially every portion of the pe-
riphery thereof, and vadially inward over g
second tray from substantially every poT-
tion of the periphery thereot.

31. A furnace comprising a combustion
chamber provided with g plurality of verti-
cally spriced substantially eiveular horizon-
tal fuel trays, all of the fuel trays of gaid
chamber being coaxial, and said fmace be-
ing provided with bassages arranged to con- |
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rain the gases of combustion to How e
dially outward from the central portion of
ene of said trays and toward substantially
every portion of the periphery thercotf, and
radiaily inward over a second of said travs
from substantially eve v portion of the ype-
viphery thereof.

82. A fwrnace having a combustion cham-
ber provided with g plurality of vertically

P spaced fuel trays, and provided with comn.

duits wrranged to constrain the gazes of
combustion fo move radiadly inwardly from
one of said tvays from substantially every
portion of ihe periphery thereof, and 1u-
dially outwardly over another of said trays,
from the central portion theveof, toward
substantially every portion of the periphery
14

- A furnace having a eombustion eham-

ber provided with a plurality of vertically
spaced substantially cireular fuel ¢ rays, and
provided with conduits arranged to con-
strain the gases of combustion to move ra-
dially inwardly over one of said trays from
substantinlly every portion of the periphery
thereof, and radially outwardly over an-
other of said trays from the conter thereot,
toward substantiaity every portion of the
periphery thereof.

3. A furnace having a combustion cham-
ber provided with a plurality of vertically
spaced substantially civenlay solid, horizon-
tal fuel trays, and provided with conduits
arranged to constrain the gases of combus-
tion to move radially inwardly over one of
said trays from substantially every portion
of the periphery thereof, and radiallyeont-
wardly over another of said trays from the
center thereof, toward substantially every
portion- of the periphery thereof,

85. A furnace having'a combustion cham.
ber provided with two vertically spaced co-
axiai annular fuel trays, an annular wall
spacing said trays apart, and a fuel tray lo-
eated befween said first mentioned trays
having substantially itc entive periphery
spaced from and within said wall.

In witness whereof T have hereunto set
my hand this 24th dry of August, A. D,
1909, : K

HARRY MOOR.

Witnesses:
T. G. Cournaug,
AL T, Garpxgg,
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