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7 Claims.

This mventron relates to furnace grates and
has for its object to provide a grate that is of
universal apphcatmn and adapted for effecting
combustion ‘of all kinds of fuel, and-more espe-

g cially fuels such as shale, in which the carbon
content is low, and fuels that are used in a finely
d1V1ded condlt!en

In the use of furnace grates, both of the me-
chanical and stafionary  types, difficulty is ex~

10 perienced in maintaining the metal elements of

- tne ‘grate effective having regard to the severe
cond1t10ns whlch they have to support and which
result in dlstortron growth fusing or burning
of the metal elements

In the ‘use of finely ‘divided fuel dxﬂlculty is
occasioned by the tendency of the fuel either to
fall through the spaces between the elements of
the grate or to become compacted and to ob-
struct the passage of au for combustlon through
the fuel bed, which, in the case of the usual type
of grate embodying metal elements, must be deep
enougn to afford protection to the elements, that
is to say, must be at least six 1nches 1n thrck-
ness.

The present invention has especially for its
purpose to overcome these and-other disadvan-
tages of the usual types of grate and to fa01l1tate
+he handling of the fuel, ash and clinker.

Accoxdmg to the invention the furnace grate
is formed with basé or supporting elements’ of
metal and ‘an upper .or fuel supporting portion
or surface made from: refractory matenal or
similar fire-resisting materials. ~

According to the invention, moreover, the air
for combustion is directed upwardly through the
furnace grate so as to enter the fuel bed at a level
suﬂicrently far removed from the metal base ele-
ments to prevent the burning of the- latter.

Accordmg to the inventlon, moreover, the up-
per or supportmg ‘surface of refractory matenal
is advantageously formed in lengths as. brlcks or
bars which are adapted to be rece1ved upon or
into the base elements.

‘According to the invention, moreover, the fur-
nace grate may be formed of longitudinally d1s-
posed units of which certain units may be glven
a movement relatively to the remammg umts

Accordmg to the 1nve'1t1on again means may
he prov1ded for feeding fuel from a hopper or
supply receptacle on to the grate, which means
may compr1se a movable element in‘the form of
an apron havmg a movement relatlvely to the
hopper or supply receptacle and to the ﬁxed units
of the grate.

According to the invention, also, the. movement
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of the movable units of the grate may be effected

from an oscillatory shaft receiving movement
from a source of power such as a hydraulic en-

go gine, electric motor or the like, and such oscilla-

(Cl. 110—38)

tory shaft may serve also to effect the movement
of ‘the feed apron hefore referred to.
" "The invention furthér comprises the details of
constructlon ‘of thé particular furnace grate and
settmg hereinafter described by way of example.
The 1nvent10n is illustrated by way of example
in the accompanymg ‘diagrammatic drawings.
‘Figures 1tay and 1(b) ‘together illustrate a
sect1ona1 elevatlon of a furnace provided with a
grate accordmg to thé invention.

70

F1gures 2(a) and 2(b) together illustrate an :*

elevation of a lateral 10ng1tudmal bearer mem-
ber and the Wall bricks with which it contacts.”

Figures 3(a) and 3(b) together illustrate a
sectronal plan view of the grate showr in Figures
1(a) and 1(b) ‘the upper parts of the views being
taken at, a lower elevatlon than the lower parts
of the v1ews ’

F1gure 4 is an end elevation of the charging
end of the grate with the feed chute.

Flgure 51is’a cross—sectmnal elevation of the
grate to ‘an enlarged scale ‘taken on the hne
5--5 in- Flgure i(a),in the direction of the ar-
row, and in Figure 3(a) the longitudinal mem-
bers and bricks omltted 1n Figure ‘3(a) being
shown 'in’ position. =

Frgure ‘6 is a'side view to an enlarged scale of
one’ of the bricks of thé grate units.

Flgure 7 is a side view to an enlarged scale of
one of the wall loncks with which the lateral

Flgure 8 is a partral plan v1ew of the drlvmg
gear for the grate units.

’ Fxgure 9 isa side elevation of the reducing gear
mechanism" for transmlttmg movement to the
grate units,

F1gu1e 10 is a section to-an enlarged scale of
a detail of the rec1procatory apron -and liner
plate of the feed shoot on the charging end of
the grate on the line 10—10 of Figure 1(a).

Figure 11 is a similar detail sectional view
through the line 11—11 of Figure 1(a).

"Figure 12 is" a gectional elevation of a furnace
provrded w1th a grate accordmg to the 1nvent1on

‘ployed
" Tigure 13 is a detail perspective view in illus-
trat1on of the construction of the lower support-~
ing frame member and the manner of engaging
,the longxtudmal bearer members therewith,
Flgure 14 i5'a detail sectional view to an en-
-larged ‘scale of ‘the upper and lower ends of the
lining ‘and cover plates of ‘the lateral walls or
‘_'fhe feed chute. }
“"'In carrying the invention into effect according
to the partrcular construction of furnace repre-
sented-in Figures 1 to 11, there is provided below
‘the combustmn chamber a of the furnace (Flg-
urés l(a) “and 1(BY) & recess or second chamber

b forming a ‘combustion air supplv chamber sep- "
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arated from the combustion chamber by the fur-
nace grate which is disposed at an inclination or
slope of, for example, approximately eighteen
degrees. Transverse supporting frame members
¢, d of suitable cross-sectional form are disposed
respectively in positions representing the upper
and lower ends of the furnace grate, while inter-
mediate transverse bearer members e, which may
be of channel section, extend from side to side
at intervals across the air supply chamber b.
The units of the furnace grate ifself are sup-
ported upon longitudinal bearer members. f dis-

posed at intervals and extending from the upper

to the lower supporting frame members c, d, the
said members being of metal and conveniently
of a form approximating to that of an H-section
girder or the like. The lateral longitudinal bearer
members ¢ (Figures 3(a), 3(b) and 5) are ad-
vantageously provided on the outer sides with
extended flanges or closure plates g! to engage
beneath or contact with suitable ribs formed upon
the lateral walls of the air supply chamber, con-
veniently by the building into the said walls of
a series of refractory bricks k (Figures 2(a),
2(b), 5 and 7). Each unit of the grate com-
prises a longitudinal channel section metal mem-
ber ¢ (Figures 1(a), 1(b), 3(a), 3(b) and 5) hav-
ing lateral flanges ! disposed towards the upper
ends of the side walls of the channel section to-
wards the discharging ends of the grate and at
the lower end of the side walls of the channel
section at the charging end of the grate, so
that the flanges i are inclined to the direction of
the channel of the member ¢ and are adapted to
bear upon the upper flanges f1, g2 of the adja-
cent longitudinal bearer members b in such man-
ner as to give through the members ¢ a lifting

movement to the fuel upon reciprocation of the

bars. REach of the longitudinal metal members 2
of the grate serves to receive g series of bricks j
(Figures 5 and 7) of refractory material consist-
ing mainly of silcia and alumina, carborundum,
molybdenum, ganister, silicon carbide, or of mix-
tures of these substances or heat-resisting metals,
the longitudinal metal members being of iron or
steel. The lower portion of the section of each
brick § is adapted to fit closely into the channel

0of the longifudinal metal member i, while the

upper portion of each brick is advantageously
formed of substantially semi-circular cross-sec-
tion and may be of dimensions such that the

lateral edges overlap the flanges f1, g2 of the

longitudinal members, the lateral edges of which
are advantageously bevelled or chamfered

throughout their length.

The bricks j of the series of bricks carried by
a single unit are for the greater part of the unit
of uniform height. At the upper end certain
bricks, for example, the first two are provided
of greater height than the remainder, that is
to say, the second brick is of greater height than
the uniform height of the remaining bricks and
the first brick is of greater height than the sec-
ond brick, This step formation may be extended

; or decreased so as to apply to more or less or all

or none of the bricks according to the nature of
the fuel. By this means, on the forward move-
ment of the units, the bricks which extend above
the adjacent bricks serve to facilitate the feed
movement of the fuel along the grate. For the
same purpose the flanges f! of the longitudinal
members supporting the bricks, as shown in Fig-
ure 1 of the drawings, may be provided to be of
decreasing thickness from the upper end to the
lower end of the grate.

1,047,881

The supply of combustion air to the furnace
grate is effected through air holes or slots i
provided in the bottom of the longitudinal metal
members i of the grate unifs and passes into
longitudinal channels or passages j! formed in
the lower surfaces of certain of the bricks, that
is to say, the intermediate bricks between, for
example, the last brick at the lower end and the
first three bricks at the upper end of the unit.
Each of the said bricks is provided with a num-
ber of upwardly directed passages 72 leading from
the longitudinal channels or passages j! and ex-
tending short of the upper surface of the brick
(Figures 5 and 6). The said passages serve to
connect the longitudinal channels or passages
with lateral outlets formed in the side faces of
the bricks as passages or openings 43, which out-
lets are disposed so that they have a downward
inclination and also a slight inclination in the
direction of the lower end of the grate. The
bricks k forming the ribs on the lateral walls
of the air supply chamber b are corresponding-
ly provided with upwardly directed passages h!
which communicate with outlets A2 downwardly
inclined in a direction transverse to the length
of the grate or inclined slightly to the lower end.
The upwardly directed passages k! serve to com-
municate with the air supply chamber b below
the grate through the clearance space that re-
mains between the walls b! of the air supply
chamber and the flanges g' of the lateral lon-
gitudinal bearer members g.

At the upper ends, the longitudinal metal mem-
bers i of the grate are provided with open box-
like extensions i3 having bearing surfaces i at
the bottom to rest upon the upper surface of the
upper supporting frame member ¢ and to ex-
tend therebeyond, the lateral walls of the exten-
sions being recessed inwardly, as at i, to clear
the ends of the longitudinal bearer members f in
the reciprocation of the grate units and the up-
per portion of the said extensions being formed
by upstanding parts, the upper surfaces i of
which are flat or plane and are disposed at a
level slightly above the upper surface of the up-
per bricks of the several units. At the lower ends
the metal members are provided with extensions
i7 of the upper lateral flanges i, (Figures 1(b)
and 3(b)), which extensions form aprons adapt-
ed to rest upon the corresponding surfaces of
the longitudinal bearer members f and the lower
supporting frame member d. The lateral lon-
gitudinal bearer members ¢ are provided at the
upper ends with channel section extensions ¢3
the upper and lower flanges of which respectively
align with the portions of the members i formed
with the surface i¢ and 6. .

The alternate units of the grate are adapted
to have a reciprocatory movement in opposite
directions, the longitudinal metal members i of
the units being adapted to slide by means of their
lateral flanges #* upon the upper flanges f! of the
longitudinal bearer members f, and by means of
the apron 7 at the lower end and the extension 73
at the upper end respectively upon the lower and
upper supporting frame members d, c¢. The
movement of the longitudinal metal members is
effected from a pair of transversely disposed oseil~
latory shafts k, I suitably carried in bearings

mounted upon bearer frame members m fitted to =

the framework of the furnace setting.  The said
shafts are geared by means of interengaging pin-
ions k1, I! mounted thereon and respectively carry
upstanding arms k2, 12 (Figures 1(a) and 4) dis-

posed at intervals along their length, the arms *
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of one shaft being in staggered relation to the
arms of the other shaft., The said arms serve
respectively to engage connecting links n pivoted
by hinge-like connections to the upper exten-
sions i3 of the longitudinal metal members i, the
outer ends .of the arms conveniently passing
through slots formed in the said connecting links.
The shafts are given a movement of rotary re-
ciprocation or oscillation from a crank shaft o
disposed parallel thereto and provided with a con-
necting rod o! which is engaged with a down-
wardly extending arm o? mounted upon the shaft
I, the engagement being effected in such manner
that the angular travel of the shafts can be ad-
justed. For this purpose the said arm is conven-
iently ‘provided with a series of holes 0% in any
one of which may be engaged a removably mount-
ed pivot spindle connecting the connecting rod
to the said arm. The crank shaft o is conven~
iently rotated through reducing gear ot from a
worm and worm wheel drive o® receiving a move-
ment of rotation from a cone pulley of rotated
through a belt drive from a second cone pulley ol
mounted upon the driving shaft of an electric
motor 08. Other means of effecting the oscilla-
tion of the said shafts may, however, be employed.
Thus, an arm upon one cf :he said shafts may be
connected by a connecting rod with an arm upon
a driven shaft disposed parallel with and below
the said oscillatory shafts, the said driven shaft
being oscillated through an arm secured thereon
which is oscillated through a connecting rod from
8 hydraulic engine in a manner similar to that
hereinafter described with reference to Figure 12.

For the feed of the fuel to the furnace grate
there is provided at the upper end upon a suit-
sble supporting framework, as upon the members
m, a feed chute p in the form, for example, of
o hollow fitting of rectangular cross-section, the
width of which increases in the downward direc-
tion on the side adjacent the grate and which is
there provided with an opening p! for the pas-
sage of the fuel on the grate. The bottom of the
chute is formed by an apron plate p? the lateral

: edges of which are formed with downwardly ex-

tending walls p3 which slide upon slideways mt
provided upon a supporting framework, such as
the members m, at the same inclination as the
inclination of the grate, the apron plate p2 being
disposed between the lateral walls of the chute ».
The forward and main part of the body of the
plate advantageously is disposed at a slightly in-
creased inelination and is so formed that at its
forward end it comes to lie closely upon the upper

- surfaces of the extensions i3 of the movable lon-
gitudinal members and to project beyond ‘the-
-said surfaces slightly ahove the first bricks car-

ried by the moving longitudinal members. The
apron is pinned to the said surfaces of those mov-
ing longitudinal members which have movement
in the same direction so that the movement of
the said members is imparted to the apron.
The lateral walls of the chute adjacent the apron
are lined with lining plates ¢, the lower edges of

- which engage the upper edges of the lateral walls

p® of the apron or bevelled ridges p? provided
thereon, the said lining plates having their upper
edges also bevelled to prevent accumulation of
the fuel thereon and being removable for re-
As shown, the forward
part g! of the lining plates is advantageously re-
duced -in thickness and height to receive a cover
or surface plate g2 of cronite or similar material
specially adapted to resist wear. The upper and
forward edges of the plate ¢* are extended later-

3

ally to engage over the corresponding edges of the
part ¢! of the plate g. The upper edge of the
part ¢! is also reduced in thickness at ¢3 (Figures
11 and. 14) to form a recess to receive a down-

wardly extending portion ¢* on the upper edge of -

the plate g2. At the upper end the apron plate p?
extends beyond the wall of the chute through an
opening p® which is closed by a plate p® (Figures
1(a) and 6) which is adjustable upon the wall of

the chute by means of bolts p7 engaging slots 8 -

(Figure 4) in the plate so as to lie in close prox-
imity to the. upper surface of the apron or at
any desired distance therefrom. The chute re-
ceives the fuel to be fed to the grate from a super-

posed sheet metal fithing or hopper r having at °

the upper :end a sealing ring r! for forming a
sealed junction with a sealing ring 72 on a supply
hopper, conduit or the like from which the fuel
is supplied. At the lower end the said fitting r
may-be provided at one side with an opening r3
closed by an adjustable inspection door rt. The
fitting may further be provided with baffle or dis-
tributing plates r8 disposed therein for defermin-
ing the distribution of the fuel into the chute p.
At the lower end of the grate the transverse
supporting frame member d is advantageously
extended outwardly to form a discharge plate as
at d! upon which the ash may be received, such
discharge plate extending outwardly through a
door or opening in the wall of the combustion
chamber. At the forward side the said member
is formed with an upstanding rib d? forming to
the rear a channel ¢3. The rib d? is formed with
recesses dt at positions corresponding to the posi-
tions of the longitudinal bearer members f which
are formed with-hooklike ends to be received into
the recesses dt and engage in the channel d3.
The upper lateral flanges f! of the bearer mem-
bers f of the grate may be provided at intervals
with: projections or bosses f2 (Figures 5 and 13) of
slight thickness which serve as guides in the
movement, of the movable members of the grate

to prevent lateral displacement, It is advan-.
tageous also that the movable longitudinal mem-

bers # should be formed in connected sections in
such manner as to permit freedom for expansion
that is not present where the said members are
formed integrally. A convenient construction
consists in first forming the members integrally,
then dividing them into sections by saw-cuts and
joining the sections by fish plates i® (Figures 1(a),
1(b), 3(a), 3(b) and 5) applied below the sec-
tions and connected therewith by bolis passing
through transversely elongated bolt holes. Ori-
fices may be formed in the fish plates to corre-
spond with the air holes 2 of the members i.
Figure 12 illustrates an example of a modifica-
tion of the grate in which the bricks j§ are of
tapering form so that the brick surface of the
grate units tapers throughout the length of the

grate. - This figure also illustrates a construc-

tion in which the movable grate units have a like
movement, all the units being operated from a
single shaft s through arms st thereon, the shaft s
being oscillated through an arm s? from a hy-
draulic engine s3. i
Tt will be understood that the invention is not
limited to the particular features that are here-
inbefore described. Thus, the series of brieks ap-
pertaining to a single unit may be constructed-in
such manner that the cross-section of the upper
part is gradually reduced in height from the
upper end of the grate to the lower end thereof.
Alternatively, each brick may have a uniform
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4

may be of reduced height in the direction of the
lower end of the furnace so that the height of
the bricks at the lower end is less than the height
of the bricks at the upper end, while the inter-
mediate bricks are stepped in height. Again, the
tapered effect may be given to the metal channel
in which the bricks are housed so that whilst the
bricks may be uniform in size and shape their
height in relation to the plane of reciprocation
will be less at the lower end than at the upper
end. Again, instead of each grate unit being
given & reciprocatory movement in opposite di-
rections, they may be given a movement in the
same direction, but with a time interval between
the reversal of direction, or alternate units of
the grate only may be given a reciprocatory
movement relatively to the remaining units which
remain stationary.

The air introduced into the air supply cham-
ber for passage through the grate as combustion
air may be supplied under pressure, and such
pressure may be generated by pumps or blowers
which may be operated from the same source of
power as that employed for effecting movement
of the grate units or of the grate units and the
feed apron. i

Having now particularly described and ascer-
tained the nature of my said invention and in
what manner the same is to be performed, I
declare that what I claim is:

1. A furnace grate, comprising spaced longi-
tudinal bearer members, grate bar elements of
hollow section interposed between and supported
upon said bearer members, and bricks of refrac-
tory material seated within the said grate bar
elements, the grate bar elements, refractory
bricks and bearer members together forming an
unbroken surface for the support of the fuel, and
the grate bar elements being provided with open-
ings for the passage of air from below the grate
to the under side of the bricks and the bricks be-
ing provided with outlet passages for the air
opening laterally above the grate bar elements
and connected with the under side of the bricks.

2. A furnace grate, comprising spaced longi-
tudinal bearer members, grate bar elements of
hollow section interposed between and supported
upon said bearer members, and bricks of refrac-
tory material seated within the said grate bar ele-
ments, the grate bar elements, refractory bricks
and bearer members together forming an un-
broken surface for the support of the fuel, and
the grate bar elements being provided with open-
ings for the passage of air from below the grate
to the under side of the bricks and the bricks be-
ing provided with outlet passages for the air ex-
tending outwardly and downwardly and opening
laterally of the bricks above the grate bar ele-
ments and connected with the under side of the
bricks.

3. A furnace grate, comprising spaced longi-
tudinal bearer members, grate bar-elements of
hollow section interposed between and supported
upon said bearer members, and bricks of refrac-
tory material seated within the said grate bar
elements, the grate bar elements, refractory
bricks and bearer members together forming an
unbroken surface for the support of the fuel, and
the grate bar elements being provided with open-
ings for the passage of air from below the grate
to the under side of the bricks and the bricks be-

ing provided with lateral outlets for the air posi-

(I
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tioned to prevent the entry of fuel info the bricks
and connected with the under side of the bricks,
and means for imparting to certain of the grate
bar elements a reciprocatory movement relatively
to the longitudinal bearer members. .

. 4. Furnace grates according to claim 3, in which
adjacent grate bar elements have imparted to
them a movement of reciprocation in relation
to the longitudinal bearer elements in opposite
directions.

5. A furnace grate, comprising spaced longi-
tudinal bearer members, grate bar elements of
hollow section interposed between and supported
upon said bearer members, bricks of refractory
material provided in series and seated within the
grate bar elements, and means for imparting to
certain of the grate bar elements a reciprocatory
movement relatively to the longitudinal bearer
members, the grate bar elements, refractory
bricks and bearer members together forming an
unbroken surface for the support of the fuel,-the
bricks of each series of refractory bricks being
formed to impart movement to the fuel along the
grate upon the reciprocatory movement of the
corresponding grate bar elements, and the grate
bar elements being provided with openings for
the passage of air from below the grate to the
under side of the bricks, and the bricks being pro-
vided with lateral outlets for the air positioned
to prevent the entry of fuel into the bricks and
connected with the underside of the bricks.

6. A furnace grate, comprising spaced longi-
fudinal bearer members, grate bar elements of
hollow section interposed between and supported
upon sald bearer members, bricks of refractory
material seated within the grate bar elements,
and means for imparting to certain of the grate
bar elements a reciprocatory movement relative-
ly to the longitudinal bearer members, the said
grate bar elements being provided of a form to
facilitate the feed of fuel along the grate in their
movement of reciprocation, the grate bar ele-
ments, refractory bricks and bearer members to-
gether forming an unbroken surface for the sup-
port of the fuel, and the grate bar elements being
provided with openings for the passage of air
from below the grate to the underside of the
bricks and the bricks being provided with lateral
outlets for the air positioned to prevent the entry
of fuel into the bricks and connected with the
underside of the bricks. -

7. A furnace grate, comprising spaced longi-
tudinal bearer members, grate bar elements of
hollow section interposed between and supported
upon said bearer members, a series of bricks of
refractory material carried upon each of the said
grate bar elements, means for imparting to cer-
tain of the grate bar elements a reciprocatory
movement relatively to the longitudinal bearer
members, a supply receptacle at the charging end
of the grate for the feed of the fuel thereto, an
apron-like element at the lower end of the said
supply receptacle, the said apron-like element ex-
tending over the charging end of the grate bar
elements and the refractory bricks carried there~
on and having a movement relatively to the sup-
ply receptacle and the grate, and passages per-

Initting the supply of air from the under side of

the grate to the upper surface thereof, the said
passages being of .a form to prevent the entry of
fuel therein.
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