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Patented Jan. 6, 1953 2,624,300 

UNITED STATES PATENT OFFICE 

MOWA, APPARAT 
FURNACES 

US FOR GRATE FIRED 

Oliver William Honsinger, Saint' Catharines, On 
tario, Canada, assignor to Foster Wheeler Cor 
poration, New York, N.Y., a scorporation of 
New York 

Application September 27, 1949, Serial No. 118,127 
(C. 110-2) 13 Claims. 

This invention relates to furnaces and more 
particularly to grate type furnaces. 
The present invention provides a grate type 

furnace which is fired with Solid fuel and Which 
has a plurality of separate longitudinally extend 
ing laterally adjacent grate sections upon which 
said fuel is burned. The grate Sections are dis 
posed above laterally adjacent and separated ash 
pits. The furnace receives air for combustion 
from a plurality of damper controlled air inlets 
beneath the grate sections which inlets com 
municate with the ash pits at a position in spaced 
relationship with the bottom of the pits. Louvres 
are positioned in the ash pits intermediate the 
air inlets and the bottom of the pits, Said louvres 
being so constructed and arranged that the 
upper portion of the ash pit and the lower por 
tion thereof are separated from One another when 
the ouvres are in their closed position and ashes 
dumped from the grate can pass into the lower 
portion of the pits when the louvres are in their 
opened position. 
The invention will be understood from the foll 

lowing description when considered in connection 
with the accompanying drawings forming a part 
thereof and in which: 

Fig. 1 is a longitudinal sectional view of the 
present invention taken on the line - Of Fig.2 
and illustrated in association with a vapor gen 
erator, the lower portion only of which is shown; 

Fig. 2 is a transverse sectional view taken on 
the line 2-2 of Fig. 1; 

Fig. 3 is a plan view taken on the line 3-3 of 
Fig. 1 but on an enlarged scale; 

Fig. 4 is a longitudinal sectional view taken 
on the line 4-4 of Fig. 3; 

Fig. 5 is a vertical sectional view taken on the 
line 5-5 of Fig. 1 but on an enlarged Scale; and 

Fig. 6 is an end view taken on the line 6-6 
of Fig. 3. 

Like characters of reference refer to like parts 
throughout the Several ViewS. 

Referring to the drawings, FigS. 1 and 2, the 
reference numeral 0 designates the setting of 
a vapor generator having a rearward Wall , 
a front wall 2 spaced therefrom and opposite 
side Walls 3 and 4 also spaced from one another, 
the opposite side walls, front and rear Walls en 
closing a furnace chamber 5. As shown, a bank 
of vapor generating tubes f6, which are in con 
munication at their lower ends with a drum 7, 
are positioned along the inner side of rearward 
wall f, while side wall 4 is lined with Water Wall 
tubes 8 which communicate with drum t and 
water wall tubes 9 which communicate at their 55 
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lower ends with a drum 20 arranged adjacent 
front Wall 2. Wapor generating tubes 2 extend 
adjacent front wall 2 and are connected at their 
lower ends to drum 20 . 
A plurality of grate Sections 22, 23, 24 and 25 
are disposed adjacent the botton of chamber 5. 

The grate sections are separate from one -an 
other and Separately actuated. The sections ex 
tend longitudinally of the furnace chamber 5 
from a point adjacent front wall 2 to a point 
adjacent rearward wall and are disposed later 
ally adjacent One another, each Section compris 
ing a plurality of tuyeres'26. The tuyères of each 
grate section are associated with a longitudinal 
dumping bar 27. Which is actuated through an 
actuating rod 28 by dumping mechanism 29. Sep 
arate dumping mechanisms '29 and actuating 
rods 28 are associated with each of the grate 
sections so that they may be dumped inde 
pendently of One another. 
As shown, fuel is fed upon grate sections 22, 

23, 24. and 25 by a spreader stoker 30 which re 
ceives said fuel from a chute 3. 
A plurality of vertically extending elongated 

cash pits 32, .33, 34 and 35 are positioned beneath 
grate sections. 22,23, 24 and 25 respectively. Ash 
pit 32 is separated from pit 33 by vertical wall 36, 
While ash pits 33 and 34 are separated by Wall 37 
and plits 34 and S5 are separated by Wall 38. Walls 
36, 37 and 38 extend upwardly to a point closely 
adjacent, the grate, sections, the grate sections be 
ing mounted on the top of Said Walls. 

Louvres 39 are disposed in each of the ash pits 
vertically.intermediate the top and bottom there 
of thereby dividing the ash pits into upper por 
tions 32,33', 34' and 35' respectively and lower 
portions 32’, 33, 34' and 35' respectively. 
Each louvre has a damper member 40 adapted to 
Separate Said upper and lower portions of the 
ashpit. When the damper members are in closed 
position. As shown in Figs, 3 to 5, the louvres of 
each ash pit comprise longitudinal rectangular 
openings bounded by U-beam frames supported 
in the ash pits on shoulders 4 and 42 along the 
opposite sides of the pits. Each frame has oppo 
site side members 43 and 44 and opposite end 
members 45 and 46, A-damper member actuat 
ing shaft 47, having a tubular member 48 
mounted thereOver in engaging relationship and 
Secured thereto by pin 49 so that said tubular 
member will be rotatable with said shaft, extends 
through longitudinally adjacent louvres '39 sub 
stantially centrally between opposite side walls 
43 and 44 of the louvres. Shaft 47 and tubular 
member 48 are rotatable in respect to the louvres 
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and front wall 50 and rear wall 5 of the ash 
pits. Shaft 47 has a Squared end 52 extending 
outwardly of front wall 50 of the ash pit and a 
crank 53 is mounted on the squared end so that 
the shaft may be turned by the crank. AS 
shown in Fig. 6, the Squared end 52 has a 
detent 55 mounted thereon which detent cooper 
ates with a pawl 54 So that the shaft may be ro 
tated to a predetermined position in One direc 
tion and locked in that position against move 
ment in the Opposite direction. 
Damper members 40, as shown more particu 

larly in Figs. 4, 5 and 6, each comprise three Sets 
of closure plates 56, 57 and 58 mounted on the 
tubular member 48 so as to turn thereWith. Each 
set of closure plates comprises a plate 59 extend 
ing radially from the tubular member 48 at One 
side thereof and a plate 60 extending radially 
from the tubular member at the other side of the 
tubular member, said plates extending Outwardly : 
of tubular member 48 at substantially diametri 
cally opposed points. Plate 59 has a semi-circu 
lar section 6 extending over and engaging the 
upper peripheral surface of tubular member 48, 
while plate 60 has a semi-circular section 62 ex 
tending over and engaging the lower peripheral 
surface of Said tubular member (Fig. 5). A Cen 
trally disposed lug 63 projects from semi-circular 
section 6 on the side thereof opposite that on 
which plate 59 projects, while a centrally dis 
posed lug 64 likewise projects from Section 62. 
A bolt 65 secures lug 63 to plate 60, while a bolt 
66 secures lug 64 to plate 59. Set screws 6 and 
68 fasten sections 61 and 62 respectively to tubu 
lar member 48. Since plates 59 and 60 are se 
cured together by bolts 65 and 66 and also are 
secured to tubular member 48 by set screws 67 
and 68, the plates will turn with tubular mem 
ber 48 and shaft 47. Re-enforcing webs 69 and 
TO extend transversely of plates. 59 and 60 re 
spectively. Flanges 7 extend along Opposite 
ends of the plates, the adjacent flanges 7 of 
sets of plates 56 and 57 being so formed as to 
overlap one another in engaging relationship, 
while the adjacent flanges of plate sets 5 and 
58 likewise overlap one another. Stops 12 and 
73 project inwardly from side members 43 and 
44 of the louvre frame, the stop 72, as shown in 
Fig. 5, being positioned to engage the under Sur 
face of plate 59, while the stop 73 is positioned 
to engage the upper surface of plate 60. These 
stops thereby limit the counterclockwise move 
ment of the plate setS. 
A clean-out opening 75 normally closed by a 

door 76 is in communication with the lower por 
tion 32' of each ash pit so that ashes may be 
removed from said lower portion. 
An air inlet opening, through which air to 

support combustion of fuel on a grate section en 
ters, is in communication with the upper portion 
of each ash pit at a point intermediate the grate 
section and the louvre. As shown in Fig. 2, air 
inlet openings 77, 78, 79 and 80 are in communi 
cation. With upper portions 32', 33, 34' and 35' 
of ash pits 32, 33, 34 and 35. Each opening is at 
one end of a horizontally extending branch air 
inlet conduit 8 which is connected at the oppo 
site end with a main air conduit 82. Flow of air 
from openings 77, 78, 79 and 80 is controlled by 
dampers 83, 84, 85 and 86 respectively. Each 
damper is operated by a separate controlling rod 
87 (Fig.1). 

In operation, when ashes must be dumped 
from the grates, it is desirable that this be done 
without loss of pressure or load on the vapor 
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4 
generator. With the present invention, this is 
accomplished by dumping one grate section at a 
time, for example, grate section 22 could first be 
cleaned by operating controlling rod 87 so as to 
actuate damper 83 into a closed position thereby 
Stopping the flow of air into upper portion 32 of 
ash pit 32. Crank 53 is then turned in a clock 
Wise direction thereby rotating shaft 47, tubular 
member 48 and damper members 40 in a clock 
Wise direction and into an open position as in 
dicated in dot and dash lines in Fig. 5, Tuyères 
26 of grate section 22 are then moved to a dump 
ing position through dumping mechanism. 29, ac 
tuating rod 28 and dumping bar 27. Ashes will 
then fall from grate Section 22, into upper por 
tion 32 of ash pit 32 thence through louvres 39 
into lower portions 32' of the ash pit. When 
the ashes have been dumped, the tuyères are re 
turned to the position shown in Fig. 1 by actu 
ation of dumping mechanism 29, crank 53 is 
moved in a counterclockwise direction thereby 
turning shaft 47, tubular member 48, and damper 
members 40 in a counterclockwise direction to 
their closed position, as shown in full lines, Fig. 5. 
Air damper actuating rod 87 is then moved so as 
to turn damper 83 to an Open position permitting 
air to pass through inlet opening it into upper 
portion 32 of ash pit 32. After cleaning grate 
section 22, grate sections 23, 24 and 25 may be 
consecutively cleaned in the same Way as section 
22 hereinbefore described. The Order of clean 
ing the grate Sections need not necessarily be 
consecutive, Such order of cleaning being given 
by way of example and not by way of limitation. 

In this manner, one section of the grates may 
be clearned at a time so that one section only is 
out of Service at a tine and then for no longer 
period than is required to dump Said grate section 
because cleaning of the ashes from the lower por 
tion of an ash pit may be done at any time after 
diurnping at the operator's convenience. Since 
the lower portion of an ash pit is separated from 
the upper portion thereof by closing of the louvre 
damperS 49, which louvres are closed immediate 
ly after dumping of the grates, air to support 
combustion over a grate section may be permitted 
to enter the upper section immediately after the 
closing of the louvres and need not await ash re 
moval from the lower portion of an ash pit. 
Inasmuch as changes may be made in the form, 

location and relative arrangement of the several 
parts of the apparatus herein disclosed without 
departing from the principles of the invention, it 
Will be understood that the invention is not to be 
limited excepting by the scope of the appended 
claims. 
What is claimed is: 
1. In a grate type furnace, a grate comprising 

a plurality of Separate grate sections each section 
being adapted to dump ashes therefrom, ash pit 
forming means forming separate ash pits below 
each grate section, each pit having an air inlet 
in communication therewith beneath its grate 
Section, control means for controlling the flow of 
air through Said inlets, damper means in each pit 
below the air inlet and in spaced relationship with 
the bottom of the pit, said damper means being 
So positioned in a pit as to separate the pit into 
an upper portion with which the air inlet is in 
Connunication and a lower portion when said 
damper means is in a closed position and to per 
mit ashes to pass through the upper portion and 
into the lower portion of the pit when the damper 
is in an opened position, and actuating means so 
associated with the damper means as to move said 
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damper means into said opened and closed posi 
tions. 

2. In a grate type furnace, a grate comprising 
a plurality of separate sections each section be 
ing adapted to dump ashes therefron, means for 
separately actuating each section into and out of 
durnping position, means forning a separate ash 
pit beneath each grate Section, each pit having 
an air inlet in communication therewith beneath 
its grate section, neans for separately controlling 
the flow of air through each air inlet into a git, 
damper means in each pit below the air inlet and 
in spaced relationship with the bottom of the pit, 
said damper being so positioned in the pit as to 
separate it into an upper portion with which the 
air inlet is in communication and a lower portion 
when said dampe' means is in a closed position 
and to permit ashes to pass through the upper 
portion and into the lower portion. When the 
danpei is in an openeti position, and Separate 
actuating means operatively associated With the 
damper means in each of the pits:SO as to move 
one of the daraper means into Said opened and 
closed positions independently of the separate-a-c- 
tiating means operatively associated with the 
damper means of other pits. 

3. In a grate type furnace, a grate comprising a 
plurality of separate Sections each section being 
adapted to dump ashes therefi'Oin, means for 
separately actuating each section into and out of 
dumping position, means forming a Separate ash 
pit beneath each grate section, each pit having an 
air inlet in communication thereWith beneath its 

25 

grate section, means for separately controlling 
the flow of air through each air inlet into a pit, 
daniaper means in each pit below the air inlet 
and in spaced relationship with the botton of the 
pit, said damper being so positioned in the pit 
as to separate it into an upper portion. With which 
the air inlet is in communication and a lower 
portion when said damper means is in a closed 
position and to penitashes to paSS through the 
upper portion and into the lower portion when 
the damper is in an opened position, and Sepa 
late actuating neans Operatively, aSSociated with 
the danger means in each of the pits So as to 
operate one of the damper leans into Said opened 
and closed positions independently of the sepa 
rate actuating means Operatively associated with 
the damper means of other pitS, each of said pits 
having an ash removal opening adjacent the bot 
ton thereof.. 

4. In a grate type furnace, a grate comprising 
a plurality of laterally adjacent, separate, longi 
tudinally extending grate Sections, each section 
being adapted to dump ashes therefrom, a plu 
rality of spaced partition walls extending longi 
tudinally along adjacent Sides of adjacent grate 
sections and downwardly to form separate ash 
pits below each grate section, each pit having 
an air inlet in communication therewith beneath 
its grate section, control means for controlling 
the flow of air into Said inlets, damper means in 
each pit below the air inlet and in Spaced rela 
tionship with the bottom of the pit, said damper 
means being SO positioned in a pit as to Separate 
the pit, into an upper portion with which the air 
inlet is in communication and a lower portion 
When said damper means is in a closed position 
and to permit ashes to pass through the upper 
portion and into the lower portion when the 
damper is in an opened position, and actuating 
means So operatively aSSociated with the damper 
means as to operate Said damperimeans into Said 
opened and closed positions. 
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6 
5. In a grate typefurnace, a grate:Comprising a 

plurality of laterally adjacent, separate, longi 
tudinally extending grate sections, each section 
being adapted to dump ashes therefrom, means 
for separately actuating each section into and out 
of dumping position, a plurality of Spaced parti 
tion walls extending longitudinally along adja 
cent Sides of adjacent grate sections and Vertis 
cally downwardly to form a separate ash pit be 
neath each grate section, each pit having an air 
inlet in communication therewith beneath its 
grate section, means for separately controlling 
the flow of air through each air inlet into a pit, 
damper means in each pit below the air inlet.and 
in spaced relationship with the bottom of the pit, 
said damper being so positioned in the pit as to 
separate it into an upper portion. With which the 
air inlet is in communication and a lower portion 
when said damper means is in a closed position 
and to permit ashes to pass through the upper 
portion and into the lower portion when the 
damper is in an opened position, and separate 
actuating means operatively associated with the 
damper means in each of the pits as to Operate 
one of the damper means into said opened and 
closed positions independently of the separate 
actuating means operatively associated with the 
damper means of other pits as to operate Said 
damper means thereof, each of said pits having 
an ash removal Opening adjacent the bottom 
thereof. 

6. In a grate type furnace, a grate adapted to 
dump ashes therefrom, ash pit forming means 
forming an ash pit beneath the grate so as 
to receive ashes dumped therefrom, means 
for controlling the fow of air into said pit, 
'a, louvre in the pit below the air inlet and in 
spaced relationship with the bottom of the pit, 
said louvre.comprising a framehaving an opening 
therethrough, said frame being so arranged in the 
pit as to separate the pit into an upper portion 
and a lower portion which portions:communicate 
with one another through the opening, a damper 
So associated with said frame and So disposed in 
the opening thereof as to separate the upper and 
lower portions of the pit "When the damper is in 
a closed position and to permit ashes to pass 
through the opening from the upper portion to 
the lower portion when the damper is in-an-open 
ed position, and actuating means Operatively 
asSociated with the damper as to operate the 
damper to open and close the same. 

7. In a grate.type furnace, a grate:adapted to 
dump ashes therefrom, ash pit forming means 
forming an ash pit beneath the grate. So as to 
receive ashes dumped therefron, means for Cons 
trolling the flow of air into said pit, a louvre it 
the pit below-the-air inlet and in spaced relation 
ship with the bottom of the pit, Said louvre; COm 
prising...a...rectangular-shaped frame having a rec 
tangular-shaped opening, the frame-being mount 
ed in the pit and SO arranged as to Separate the 
pit into an upper portion, and a lower portion 
Which portions communicate with one another 
through the opening, a damper actuating shaft 
rotatably mounted in respect to the frame and 
passing through the Central portion thereof, a 
damper mounted on said shaft to rotate there 
with, the damper being of such size and shape as 
to separate the upper and lower portions of the 
pit when the damper is in a closed position and 
to permit ashes to pass through the opening from 
the upper portion to the lower portion when the 
damper is in an opened position, and actuating 
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means operatively connected to the shaft So as 
to rotate. Said shaft and the damper to open and 
close the damper. 

8. In a grate type furnace, a grate comprising 
a plurality of separate grate sections each section 
being adapted to dump ashes therefrom, ash pit 
forming means forming separate ash pits below 
each grate Section, each pit having an air inlet in 
communication thereWith beneath its grate sec 
tion, control means for controlling the flow of air 
through said inlets, louvres in each pit below the 
air inlet and in spaced relationship with the bot 
tom of the pit, each louvre comprising a rec 
tangular-shaped frame having a rectangular 
shaped opening, the frame being mounted in the 
pit and so arranged as to separate the pit into an 
upper portion and a lower portion which portions 
communicate with one another through the open 
ing, a damper actuating shaft rotatably mounted 
in respect to the frame and passing through the 
central portion thereof, a damper mounted on 
Said shaft to rotate thereWith, the damper being 
of Such size and shape, as to separate the upper 
and lower portions of the pit when the damper is 
in a closed position and to permit ashes to pass 
through the opening from the upper portion to 
the lower portion when the damper is in an opened 
position, and actuating means operatively con 
nected to the shaft so as to rotate said shaft and 
the damper to open and close the damper. 

9. In a grate type furnace, a grate comprising 
a plurality of laterally adjacent, Separate, longi 
tudinally extending grate Sections, each section 
being adapted to dump ashes therefrom, means 
for separately actuating each Section into and out 
of dumping position, a plurality of Spaced parti 
tion walls extending longitudinally along adjacent 
sides of adjacent grate sections and vertically 
down Wardly to form a separate ash pit beneath 
each grate Section, each pit having an air inlet 
in communication thereWith beneath its grate 
section, means for separately controlling the flow 
of air through each air inlet into a pit, louvres 
in each pit below the air inlet and in Spaced rela 
tionship with the bottom of the pit, the louvre 
of each pit comprising a plurality of rectangular 
shaped frames having rectangular-shaped open 
ings, the frames being mounted in said pits in a 
horizontal plane in end-to-end relationship, a 
damper actuating shaft extending longitudinally 
through the frames in the central portion thereof 
and rotatably mounted in respect to the frames, 
damper means mounted on said shaft in each of 
the frame Openings to rotate therewith, the 
damper means being of Such size and shape as to 
Separate the upper and lower portions of the pit 
when the damper is in a closed position and to 
permit ashes to paSS through the opening from 
the upper portion to the lower portion when the 
damper is in an opened position, and actuating 
means operatively connected to each shaft so as 
to separately rotate each shaft and the damper 
means mounted thereon to open and close the 
damper, each of Said pits having an ash removal 
Opening adjacent the bottom thereof. 

10. In a grate type furnace, a grate comprising 
a plurality of Separate grate sections operable to 
dump ashes therefron, means forming a plural 
ity of Separate compartments beneath said grate, 
the compartments being disposed so that at least 
one of said compartments receives ashes dumped 
from one of said grate sections and at least an 
other of said compartments receives ashes dumped 
from another of said sections, the compartments 
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8 
each having an air inlet in communication there 
With below said grate, control means for control 
ling the flow of air through said inlets, damper 
means positioned below the air inlet of each com 
partment, Said damper means being so con 
Structed and arranged as to prevent flow of air 
downwardly in a compartment past the damper 
means when said damper means is in closed posi 
tion and to permit the passage of ashes down 
Wardly in a compartment past the damper means 
When said damper means is in opened position, 
and actuating means operatively associated with 
the damper means to move said damper means 
into said opened and closed positions. 

11. In a grate type furnace, a grate compris 
ing a plurality of separate grate sections operable 
to dump ashes therefrom, means for separately 
actuating Said Sections into and out of dumping 
position, means forming a plurality of separate 
Compartments beneath said grate, the compart 
ments being disposed so that at least one of said 
compartments receives ashes dumped from one 
of Said grate Sections and at least another of said 
compartments receives ashes dumped from an 
other of Said Sections, the compartments each 
having an air inlet in communication therewith 
below said grate, means for separately control 
ling the flow of air through each air inlet into a 
Compartment, damper means positioned below 
the air inlet of each compartment, said damper 
means being SO constructed and arranged as to 
prevent flow of air downwardly in a compartment 
past the damper means when said damper means 
is in closed position and to permit the passage 
of ashes downwardly in a compartment past the 
damper means When said damper means is in 
Opened position, and separate actuating means 
Operatively associated with the damper means in 
each of the compartments so as to move one of 
the damper means into said opened and closed 
positions independently of the separate actuating 
means operatively associated with the damper 
means of other compartments. 

12. In a grate type furnace, a grate comprising 
a plurality of laterally adjacent, Separate, lon 
gitudinally extending grate sections Operable to 
dump ashes therefron, means for Separately 
actuating Said sections into and out of dumping 
position, a plurality of spaced partition walls ex 
tending longitudinally along adjacent sides of 
grate sections and downwardly thereby providing 
side Walls for a plurality of separate, longitudi 
nally extending, laterally adjacent compartments 
beneath said grate, said side walls of the com 
partinents being disposed so that at least one of 
Said compartments receives ashes dumped from 
one of said grate Sections and at least another 
of Said compartments receives ashes dumped from 
another of Said sections, the Compartments each 
having an air inlet in communication therewith 
below said grate, control means for Controlling 
the flow of air through said inlets, damper means 
positioned below the air inlet of each Compart 
ment, Said damper means being SO constructed 
and arranged as to prevent flow of air down 
Wardly in a compartment past the damper means 
When said damper means is in closed position 
and to permit the passage of ashes downwardly 
In a Compartment past the damper means when 
Said damper means is in Opened position, and 
actuating means operatively associated with the 
damper means to move said damper means into 
Said opened and closed positions. 

13. In a grate type furnace, a grate comprising 
a plurality of laterally adjacent, separate, longi. 
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tudinally extending grate sections operable to 
dump ashes therefrom, means for separately 
actuating said sections into and out of dumping 
position, a plurality of spaced partition walls ex 
tending longitudinally along adjacent sides of 
grate sections and downwardly thereby providing 
side walls for a plurality of separate, longitu 
dinally extending, laterally adjacent compart 
ments beneath said grate, said side Walls of the 
compartments being disposed so that at least One 
of said compartments receives ashes dumped from 
one of said grate Sections and at least another 
of said compartments receives ashes dumped from 
another of said sections, the compartments each 
having an air inlet in communication thereWith 
below said grate, means for separately control 
ling the flow of air through each air inlet into a 
compartment, damper means positioned below 
the air inlet of each compartment, said damper 
means being SO constructed and arranged as to 
prevent flow of air downwardly in a compartment 
past the damper means when said damper means 
is in closed position and to permit the passage 
of ashes downwardly in a compartment past the 
damper means when Said damper means is in 
opened position, and Separate actuating means 
operatively aSSociated with the damper means 
in each of the compartments so as to move one of 
the damper means into said opened and closed 
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positions independently of the separate actuat 
ing means operatively associated with the damper 
means of other compartments. 

OLIVER WILLIAM HONSINGER. 
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