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13 Claims.

This invention relates to grates.

An object of the invention is the provision of
a grate formed of sections, the sections being sc
constructed that they may be cheaply and read-
ily cast because cores are substantially eliminated
in their manufacture.

Ancther object of the invention is the pro-
vision of a grate formed of sections with over-
lapping and cooperating lugs for refaining the
sections against movement when said sections
have been anchored together.

A further object of the invention is the pro-
vision of a grate operating in connection with an
air supply in which air passages are provided

5 in the top of the grate which supports the fuel

with the air passages located in substantially a
horizontal plane for directing air in a direction
which is opposite to the direction of travel of
the grate when chain grates are used in order to
insure easy and proper ignition as the fuel enters
the firebox and to direct the hot gases of combus-
tion against the natural draft towards the front
of the firebox, thereby causing greater agitation
and a more complete mixture of the gases so that
better combustion and a longer travel are had
with a correspondingly hotter firebox and with
greater efficiency.

A still further object of the invention is the
provision of a grate in communication with an
air supply in which the grate is provided with
substantially horizontal passages for supplying
the fuel with air, the particular construction of
the air passages preventing ashes from falling
through the openings since said openings are not
only located in a horizontal plane but discharge
the air in a direction which is reverse to the di-
rection of travel of the grate where chain grates
are used, the air being supplied at all times dur-
ing the operation of the grates.

Another object of the invention is the pro-
vision of an endless grate formed of sections
having connections with the links of the driving
chains so that the sections of the grate at their
inner end of travel will be gradually tilted to
release the ashes and clinkers just before said
sections move upon the return travel through
the ash pit.

Another object of the invention is the pro-
vision of an endless grate operating in connec-
tion with air chambers for supplying the proper

quantity of air to the fuel on the grate with .

means in connection with the supply of air for
foreing air through the sections of the grate at
a predetermined point in the travel of the sec-
tions of the grate for forcing fresh air through
the sections and removing any ashes from the
section and for discharging said ashes into the
ash pit.

This invention will be best understood from
a consideration of the following detailed de-

(CL 1160—40)

scription, in view of the accompanying draw-
ings forming a part of the specification; never-
theless, it is to be understood that the invention
is not confined to the disclosure, being suscep-
tible of such changes and modifications as de- 5
fine no material departure from the salient fea-
tures of the invention as expressed in the ap-

- pended claims.

In the drawings:

Figure 1 is a vertical section of an endless 10
grate constructed in accordance with the prin-
ciples of my invention,

Figure 2 is a transverse section taken along
the line 2—2 of Figure 1,

Figure 3 is an enlarged fragmentary longl- 15
tudinal section showing the construction of the
grate taken along the line 3—3 of Figure 4,

Figure 4 is a transverse section taken along
the line 4—4 of Figure 3,

Figure b is a fragmentary plan view with parts 20
broken gway showing the construction of my
grate,

Figure § is a longitudinal side view of an air
chamber,

Figure 7 is a transverse section taken along 25
the line T—1 of Figure 5, and

Figure 8 is a fragmentary longitudinal section
similar to the section shown in Fig. 3 of a modi-
fied form of the grate.

Referring more particularly to the drawings, 30
10 designates an ash pit having bottom flanges
i1, a rear end wall 12 and a depressed portion
13 for a purpose which will be presently ex-
plained.

The sides of the ash pit are formed by a pair of 35
longitudinally disposed air chambers 14 and 15.
The outer walls 16 of the air chambers are lo-
cated substantially in vertical planes while the
inner walls IT are inclined at an angle to the
vertical except a portion {8 which is substan- 40
tially parallel to the side walls 16, The flanges
fi are shown as being formed integrally with the
bottom walls of the air chamber and these
flanges support the endless stoker when travel-
ling through the ash pit. The air chambers are 45
also provided with top plates 19 and due to the
inclination of the inner walls {7, the plates (9
extend inwardly a sufficient distance teo support
an endless stoker, generally designated by the
numeral 20.

The endless stoker in this case is of particular
construction and is of such a nature that the
same may be cast in sections with substantially
the elimination of cores. This is due to the
fact that the bottom or base portion of each 55
section is formed separately from the top sec-
tion with the top section being supported by
posts formed integrally with the bottom section.

As shown more particularly in Figs. 3 and 4
the bottom section consists of a base member 60
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22 having posts 23 rising therefrom and these
posts are spaced a distance apart for aiding in
supporting the top plates 25. End walls 2T are
formed integrally with the base member and
co-operate with the integrally formed side walls
28 to form a completely enclosed air chamber
28 within each section. The trailing and leading
portions of the plates are designated respectively
by the numerals 26 and 24.

It will be noted that each top plate 25 is like=
wise formed of longitudinal members having
co-operating flanges 30 and 31 which neatly
fit each other for aiding in preventing shifting
movement of the members of the top section
when said members are secured by means of bolts
32 to the bottom 22. Lugs 33 and 34 depend
from the top plates 25 and engage opposite faces
of the posts 23 for aiding in maintaining the
said plates in proper position. Lugs 35 depending
from the plates engage the end walls 27 and
posts 23 for aiding in preventing shifting move-
ment of the top plates. Lugs 332 depending from
the top plates engage the posts and aid in re-
taining the plates in position.

The trailing portion of each plate 26 of a
section of the endless stoker is provided with
a flange 41 which neatly seats within a cut-out
portion above the flange 40 at the forward end
of an adjacent section 24 of the endless stoker
so that when the stoker is travelling in a hori-
zontal plane upon the top plates 19 of the air
chambers 14 and (5 the flanges 40 and 41 will
co-operate in forming a substantially sealed
stoker,

The front wall 27 of each section of the endless
stoker is provided with a forwardly projecting
lug 42 for a purpose which will be presently ex-
plained.

At spaced points on each of the plates 25
are provided curved extensions or lips 43 which
are located slightly above the horizontal surface
of the plates. The portions below the lips 43
are cut away to provide air passages 44 having
a curved upper wall 45. The lower walls of the
passages 44 are formed by a curved surface 47
formed upon the outer end of projections or lugs
48 projecting upwardly from the posts 23. It
will be noted that the rear edge of each pro-
jection or lug 48 is cut away to provide a shoulder
49 for supporting the top plates 25. It will thus
be seen that the passages 44 are formed by the
co-operating surfaces of the lips 43 and the pro-
jections or lugs 48.

The posts 23, as stated above, are spaced apart
so that the air may freely circulate within the
chamber 29 and pass out through the passages
44 and since the ports 50 of the passages extend
rearwardly from the direction of travel of the
endless stoker, the air will enter the fuel in a
direction which is reverse to that of the travel
of the stoker.

The bottoms 22 of each of the sections of the
endless stoker adjacent their longitudinal side
edges are provided with air openings 52 which

are adapted to align with openings 53 formed-

adjacent the inner edges of the top plates 19
of the chambers i4 and 5 and the air chambers
are supplied with air in any approved manner.
The method of supplying air however, is not
shown since- it forms no part of the present in-
vention.

It will be noted that the openings 53 are of
definite lengths and widths and are spaced along
the length of the top plates 19 of the air chamber
in such a manner that the air will be supplied
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continuously to the various sections of the end-
less stoker. The inner ends of the air chambers
14 and 15 adjacent a chute 55 which supplies
the stoker with fuel are connected with a source
of air so that the air will travel from the inner
ends of the air chambers to the rear end and
thereby will progressively feed the air through
the openings §3. The air feed, however, to the
fuel on the travelling stoker, is controlled by
dampers 56 which neatly fit within the air cham-
bers and have their side edges conformingz to the
shape of the air chambers and are disposed in
vertical planes. Rods 57 are connected with the
dampers. A hand-grip 59 is provided on the free
end of each rod 57 for manipulating the rod and
likewise the dampers. Openings 58 formed in the
side walls 16 of the air chambers provide ports
for connecting the air chambers with a blower
for supplying air to said chambers.

Supporting bars 60 are either formed integral-
ly with the top plates 19 of the air chamber or
are rigidly connected thereto. These bars sup-
port U-shaped members 61 which embrace the
chains, generally designated by the numeral 62
of the endless stoker, for not only aiding in cool-
ing the chains but for aiding in maintaining the
fuel upon the endless stoker 20. The inner
flanges 63 of the U-shaped members 61 have their
lower edges in close association with the hori-
zontal end surfaces of the travelling carrier 29,
while flanges 632 co-operate with flanges 62 for
aiding in supporting the U-shaped members on
the bars 60.

The side walls 28 of each section of the end-
less stoker are provided with sockets 65, which
receive projections 56 on a pair of pins 67 which
connect certain of the links 68 together. The
pins 69 are devoid of projections so that the
associated links are free of the sections 18 of
the endless stoker 28. These links are adapted
to engage the flat faces T12 of sprockets 11 which
are secured to and driven by a shaft 12. This
shaft is connected with a suitable source of power
(not shown) and is revolved at a speed which
is conducive to the proper operation of the end-
less stoker,

Idling sprockets 13 are spaced from each other
and either connected to an axle 14 or-are loose
on said axle. These sprockets have substantially
the same construction as the sprocket T1.

A modified form of the sections of the andless
stoker is shown in Fig. 8. In this case the bot-
tom 22 of the form shown in Figs. 3 and 4 is elim-
inated and the posts 80 are connected together
by means of ribs and these ribs in turn connect
the end walls 81 with the posts and with the side
walls 82. Extending rearwardly from the posts
8¢ and the rear end wall of each section is a
flange or lip 83 from which projects a lug 84.
The- outer surface of the lug is curved, as shown
at 89, to provide a portion of the wall of a curved
passage 86. The outer walls of the passage are
formed by the curved inner surface 87 of the lips
€8 which project slightly abcve the horizontal
surface of the top plates 89 and 88. The top
plates together with the plates 992 comprise the
upper portions of the sections of the endless
stoker. It will be noted that the passages 86
adjacent the discharge ports 91 are located in
substantially a horizontal plane and the ports
open in a direction which is cpposite to the di-
rection of travel of the endless stoker. The re-
maining elements of the form shown in Fig. 8
are substantially identical with those shown in
Figs. 3 and 4. The leading portions 95 of the
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plates 98 and trailing portions 86 of the plates
962 are in the form of interfitting flanges which
cooperate to substantially seal the adjacent ends
of each section of the stoker.

While I have referred to the device as an end-
less stoker it will be appreciated that the same
may be constructed in the form of a stationary
grate with the air chamber 28 in each section and
with the passages 8% so disposed that the air
from the chambers will be forced in a direction
which is towards the front end of the furnace
where the fuel is fed to the grate. :

The operation of my device is as follows: Fuel
is fed from the chute 55 in predetermined quanti-
ties upon the endless travelling stoker 28 and as
the stoker moves in a direction indicated by the
arrow in Fig. 1, the fuel will be carried to the
rear or inner end of the furnace and will be slowly
burned due to the fact that the air from the
chambers 29 is forced through the passages 44
and through the fuel. Since the flow of air from
the passages 44 is in a direction which is oppo-
site to the direction of travel of the sections of
the endless stoker, easy and proper ignition of
the fuel is insured as the fuel enters the firebox
al the ignition point. The reverse direction of
flow of the air also directs the heat or hot gases
of the combustion against the natural draft to
the front of the firebox causing more agitation
and mixing of gases and as a consequence a bet-
ter combustion and longer travel is provided with
a correspondingly hotter firebox and greater efii-
ciency.

When the sections of the endless stoker reach
the sprockets 73 and the links travel over the flat
faces of the sprockets, the free or rear ends of
the sections of the stoker will be elevated as shown
in Fig. 1, thereby discharging the ashes and clink-
ers downwardly adjacent the curved wail at the
rear end of the furnace and these ashes and

clinkers are carried forwardly until they fall into

the depression or the pit 13. As the links of the
travelling stoker pass over the flat faces of the
sprockets Ti, the sections of the stoker will be
moved downwardly so that the free edges will

scrape over the curved surface of the pit {3 and
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force the ashes and clinkers into the channel 160,
whence they are removed by a screw (81. The
ashes are carried on the inner faces of the sec-
tions in their travel through the ash pit and are
deposited in the channel {8§.

As the sections 708 of the travelling stoker con-
tinue their movement around the sprockets Ti,
they will be tilted more and more so that any
ashes or clinkers which will adhere to the same
will be discharged by gravity so that when the
sections assume the horizontal position for their
rearward travel over the plates 19 of the air
chambers {4 and 15, they will be substantially
free of any foreign maftter.

Ag the sections 70 of the endless stoker move
over the plates 19, the air openings 52 formed in
the bottoms 22 of the sections 78 will periodical-
ly align with the various longitudinally disposed
openings 53 to receive air from the chambers 19.
The members 42 between the end walls of the
sections T0 will close the openings 53 between the
ends of the sections and prevent the loss of air
at these points.

The dampers 58 are adapted to be moved lon-
gitudinally of the air chambers {4 and 5 in or-
der to control the length of the air chamber per se
in order to prevent certain of the openings 53
from supplying air to the travelling endless stoker.
The dampers 36 are moved longitudinally of the

3
air chamber when it is desited to ihéfease or de-
crease the effective firebed of the fuel on the
endless stoker.

When it is desired to clean the air chambers 29
of the sections 18 of the endless stoker, it is only
necessary to reciprocate the rod ({8 through the
handle {il for moving a valve or damper {12
from the opening (18 at one end of the air
chamber 15. The opening {4 in the plate {9
forming the top wall of the air chamber 14 is in
direct communication with the ash pit since the
air chamber 14 terminates short of the width of
the plate (9, as shown by the wall {18 and the
cut-away portion i1,

When the valve or damper §i2 is open, air will
be forced from the air chamber {9 directly
through the chambers of the various sections 70
of the endless stoker as the sections pass the
opening 113 and thereby blow all of the dust and
foreign matter from the chambers and through
the opening 114 into the ash pit. This operation
is repeated periodically in order to maintain the
endless stoker free of foreign matter.

Kach section 76 of the endless grate or stoker
is a unit in itself and the base member 22 as
shown in Figs. 3 and 4 co-operates with the end
walls 21, side walls 28 and the top section to form
an air chamber which completely encloses the
posts 23. As the grate travels over the plates 19
air from the chambers {4 and I8 will pass through
the openings 53 and through the aligned open-
ings £2 and enter the chambers 29 and pass out-
wardly through the passages 44. The space be-
tween the two adjacent end walls 27 of the sec-
tions 18 would normally permit air to escape from
the air chambers {4 and {5 but the lugs 42 pass
over the openings 53 and thereby prevent the
air from entering this space.

I claim:

1. A grate for furnaces, said grate being formed
of hollow sections, each of the sections having a
top provided with horizontal air passages for
directing air horizontaliy into the fuel bed, the
tops forming a flat surface for supporting fuel,
a casing adapted to be supplied with air and
adapted to be placed in communication with the
hollow sections, means for moving the sections
in a continucus manner along over and below
and around the ends of the casing, said movable
means including a plurality of pivotally con-
nected links, the advancing end of each section
being rigidly connected to the adjacenftly dis-
posed link, the length of each section being ma-
terially greater than the length of the connected
link and the remaining portion of each section be-
ing free of the link, a rotatable means at each
end of the casing on which the moving means
is trained, the free ends of the unconnected por-
tions of the sections when said sections are carried
around the rotatable means projecting cutwardly
from said rotatable means.

2. A grate for furnaces having a base portion
including spaced posts, end and side walls en-
closing the posts to forin an air chamber, a top
portion removably secured to the posts, end and
side walls, the top portion having lips project-
ing thereabove and provided with passages con-
necting the air chamber with the exterior above
the tops.

3. A grate for furnaces having a base portion
including spaced posts, end and side walls en-
closing the posts to form an air chamber, a top
portion removably secured o the posts, end and
side walls, the top having spaced lips project-
ing above the surface of the top portion, the por-
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tions below the lips being cut away to form the
upper walls of air passages, the upper ends of the
posts having upwardly prejecting lugs located
below the lips and having the outer surface
rounded and co-operating with the inner walls
" of the lips to provide air passages in communi-
cation with the air chamber.

4. A grate for furnaces having a base portion
including spaced posts, end and side walls form-
ing an air chamber, a top having spaced openings
‘above the posts, lips above the openings, the upper
ends of the posts co-opserating with the lips to
provide substantially horizentally disposed air
passages in communication with the air chamber.

5. A grate for furnaces having a base portion
‘including spaced posts, end and side walls form-
ing an air chamber, a removable top having
spaced openings above the posts, lips above the
openings, the upper ends of the posts having
lugs provided with a curved surface co-operating

“with the lips to provide substantially horizon-
tally disposed air passages in communication with
the air chamber.

6. An. endiess stoker for furnaces formed of a
plurality of sections, each section having a base
“portion including spaced posts, end and side walls
forming an air chamber, a top having spaced
openings above the posts, lips above the open-
ings, the upper ends of the posts co-operating
with the lips to provide substantially horizontally
"disposed air passages in communication with the
air chamber, and means for cperating the endless
stoker.

7. An endless stoker for furnaces formed of a
plurality of sections, each section having a base

* " portion including spaced posts, end and side walls
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forming an air chamber, a top having spaced
openings above the posts, lips above the open-
ings, the upper ends of the posts co-cperating
with the lips to provide substantially horizentally
disposed air passages in communication with the
air chamber, and means for operating the endless
stoker, the lips being so disposed relative to the
directicn of travel of the sections that the pas-
sages will discharge air into the fuel on the stoker
in a direction which is cpposite to that of the
direction of the travel of said sections.

8. An endless stoking grate composed of a plu-
rality of sections adapted to be moved to dump-
ing positions, chains formed of links, a series of
links included in the length of each section of
the grate, each section having an advancing end
portion rigidly connected with one link of each
chain, the remaining portion of each section be-
ing free, means for driving the chains and means
included in said driving means for causing the
connected links {0 move the free ends of the sec-
tions upwardly and outwardly in a dumping posi-
tion when said connected links move over the
driving means.

9. An endless stoking grate composed of a plu-
rality of dumping sections, a chain disposed at
each side of the grate and formed of links, a
zeries of links included in the length of each sec-
tion, pins hingedly connecting the links together,
a pair of the pins at each side of a section hav-
ing extensions, the side edges of an adjacent sec-
tion and at the advancing end portion of each
section having spaced sockets to receive the ex-
tensions of each chain securing a link to the ad-
vancing end portions of the sections, the oppo-
site ends of the sections being free, sprockets
upon which the chains are trained, means for
driving a pair of the sprockets, the last-men-
tioned links when passing over the sprockets at
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the inner end of the furnace elevating the free
ends of the sections for causing dumping of ashes
from said sections.

10. In a furnace having an ash pit, a casing
at each side of the pit connected at one end with
a source of air, an endless stoker movable over
the tops of said casings, means for operating said
stoker, the endless stoker being formed of hollow
sections, each section being provided with an
air chamber, the tops of the casings having open-
ings, the inner faces of the sections having open-
ings adapted to align with the openings in the
tops of said casings, the outer faces of the sec-
tions having substantially horizontal passages
for supplying the fuel on the stoker with air, the
top of one casing having an extension provided
with an opening leading directly to the ash pit,
a valve for closing the opening in the top of the
other casing opposite the opening in said exten-
sion, said valve when open permitting air from
said casing to be blown through the air chambers
of the sections of the stoker passing over said
opening in said extension for forcing foreign mat-
ter from said chamber into the ash pit.

11. In a furnace having an ash pit, a casing at :

each side of the pit connected at one end with a
source of air, an endless stoker movable over the
tops of said casings, means for operating said
stoker, the endless stoker being formed of sec-
tions, each section being provided with an air
chamber, means for placing the air chambers
of the sections in communication with the cas-
ings, the outer faces of the sections having sub-
stantially horizontal passages for supplying the
fuel on the stoker with air, and means control-
lable at will for forcing into the ash pit foreign
matter from each air chamber of the sections.
12. In a furnace having an ash pit, a casing at
each side of the pit connected at one end with a

source of air, an endless stoker movable over the .

tops of said casings, means for operating said
stoker, the endless stoker being formed of sec-
tions, each section being provided with an air
chamber, the tops of the casings having open-

ings, the inner faces of the sections having open- .:

ings adapted to align with the openings in the
tops of said casings, the outer faces of the sec-
tions having horizontally disposed passages for
supplying the fuel on the stoker with air, said
passages discharging the air in a direction which
is opposed to the direction of travel of the sec-
tions of the stoker, means in the form of a trans-
versely disposed movable partition within each
casing and manually operable for decreasing or

increasing the effective length of said casing and !

consequently the supply of air along the length
of said casings.

13. In a furnace having an ash pit, a casing at
each side of the pit connected at one end with a
source of air, an endless stoker movable over the
tops of said casings, means for operating said
stoker, the endless stoker being formed of sec-
tions, each section being provided with an air
chamber, the tops of the casings having openings,
the inner faces of the sections having openings
adapted to align with the openings in the tops of
said casings, the outer faces of the sections hav-
ing passages for supplying the fuel on the stoker
with air, the leading edge of each section of the
stoker being provided with forwardly projecting
lugs riding over the openings in the tops of the
casings for closing said openings to prevent air
from said casings from passing between the ad-
jacent edges of the sections.
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