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2,527,872 

GRATE AND GRATE BAR, 

Alfred Balmfirth, deceased, late of Montreal, 
Quebec, Canada, by Dorothy B. Balmfirth andi 
Frances V. Balmfirth, Montreal, Quebec, and 
Olive Ruth Balmfirth Collins, Toronto, Ontario, 
Canada, sole heirs 

Application September 7, 1945, Serial No. 614,924 
(Cl. 126-180) 14 Claims. 

This invention relates to grates, and more 
particularly to a new and improved shaking or 
dumping grate and to grate bars therefor. 
One of the primary objects of the invention is 

to provide a shaking or dumping grate capable 
Of efficient uSe not only with high grade coals 
but also with relatively low grade fuels such as 
barley or other small-sized coal, sawdust and the 
like. 
Another object is accordingly to produce a 

Shaking or dumping grate embodying provision 
for maximum cross-draft through the fuel being 
burned thereon. 
A further object is to produce such a grate pro 

vided with a multiplicity of draft ports so dis 
perSed over the face of the grate as to give sub 
stantial uniform air distribution and wherein 
maximum provision is made for maintaining said 
ports clear and free from clogging. 
A Still further object is to provide a shaking 

or dumping grate possessing the above advan 
tages and comprising a multiplicity of individual 
grate bar links mounted in side-by-side relation 
On a Supporting bar in such manner that they are 
free to undergo limited oscillation with respect 
to each other and Said bar about axes both sub 
stantially perpendicular and substantially par 
allel to the axis of Said bar. 

Additional objects and advantages will in part 
appear and in part be pointed out during the 
course of the following detailed description of one 
Or more embodiments of the invention, which 
are given as non-limiting examples, in connection 
With the accompanying drawings in which: 

Figure 1 is a top view of a portion of a Shaking 
grate embodying a form of the invention; 
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Figure 2 is a side view of the grate portion 
ShoWn in Fig. 1, ShoWing the grate bars horizontal 
and looking in the direction indicated 
line 2-2 in Fig. 1; 

Figure 3 is a view similar to Fig. 2 but showing 
the grate bars in tilted position for shaking; 

by the 

Figure 4 is a top view of one of the single grate 
bar links of the invention; 
Figure 5 is a sectional view taken substantially 

on the line 5—5 in Fig. 1; 
Figure 6 is a sectional view taken substantially 

on the line 6-6 in Fig. 1; 
Figure 7 is a view in perspective of one of the 

trunnion members used for mounting the novel 
grate bars of the invention; 

Figure 8 is a view in perspective of the shaking 
lug of the invention; and 

Figure 9 is a side elevation of One of the novel 
grate bar links of the invention in a larger size 
than the links shown im Figs. 1-6, 

40 

2 
Each of the novel grate bars of the present in 

vention is composed primarily of a multiplicity 
of grate bar links 10 and half-links : f mounted 
on a T-bar 2 or similar supporting member. 
Each of bars 2 has secured to each end there0f 
a trunnion member 4. provided with a projecting 
pin member 5 journaled in a suitable Slot in 
end plate il 6, which is in turn bolted or other 
Wise Secured to the walls i 8 of a furnace, boiler 
or the like. Each of bars 2 also has Secured 
thereto a shaking lug. 20. pivotally Secured at 22 
to a rod 24 or set of link members which may in 
turn be secured to any conventional handle 
means, not shown, outside the firebox for Shaking 
the grate, as is illustrated by the contrasting level 
and tilted positions of the grate bars in FigS. 2 
and 3, respectively. 
Many of the outStanding advantages of the . 

present invention derive in large measure from 
the construction of individual links f 0 and the 
cooperation between adjacent links on bars 2. 
AS will be most readily Seen in Figs. 4-6, each of 
links : 0 comprises at the top a plurality of hori 
Zontal Surfaces 25 alternately disposed on each 
Side of the center line of the link and each bal 
anced on the opposite side of Said center line by 
a downwardly inclined Surface 26. - Each of Sur 
faceS 26 eXtends further from the center line 
than its corresponding surface 25, and the under 
Sides of the latter are beveled upward, as indi 
cated at 28, in Such manner that When tWO - Orº 
more links 0 are assembled in Side-by-side rela 
tion, as shown in Figs. 5 and 6, each inclined Sur 
face 26 will pass freely under a beveled surface 
28 of the adjacent bar and thereby define there 
With an inclined air pa SSage 30. One end of each 
of links 0 is beveled upwardly as indicated at 32, 
and the other end is downwardly inclined at 33 
at Substantially the Same angle, for example 30° 
from the vertical, so that when two or more of 
the grate bars of the invention are assembled as 
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shown in Fig. 2, Said ends of adjacent links de 
fine therebetween a plurality of air passages 34 
inclined croSSWise With respect to the length of 
bars í 2 and passages 30. This construction also 
serves to provide a stop against rotation of the 
grate bars in a clockwise direction beyond the 
horizontal position shown in Fig. 2. It will also 
be noted that the inclined surface 26 at the end 
of each link || 0 is cut back at 35 to provide still 
another air passage between adjacent links as 
indicated at 36 in Fig. 1. 
Below the above described top portions, each 

link || 0 comprises a web portion 0 which is 
widened along its lower edge to provide a shoul 
der portion 42, which preferably extends out from 
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the center line of the link to substantially the 
Same eXtent as each horizontal top Surface 25. 
For example, a convenient thickness for the link 
at Shoulder portion 42 and across surfaces 25 is 
One inch, in Which case the corresponding thick 
neSS meaSured at the outer Surfaces of inclined 
top Surfaces 26 may be one and three-eighths 
inches and a suitable thickness for web portion 
40 will be one-quarter of an inch. It is desirable 
to provide at least one reinforcing rib portion 44 
On each Side of link f 0 and extending between 
the under side of one of inclined surfaces 26 and 
the upper Surface of shoulder 42. The lower part 
of shoulder 42 is bifurcated to provide attaching 
legiS forming a coupling slot 45 adapted to receive 
the upper portion of T-bar 2 and the construc 
tion of this slot is of substantial importance in 
achieving the objectives of the invention. 
AS Shown in Fig. 2, each slot 45 extends trans 

Versey of the length of the link and is opened 
in its lower side by an amount less than its over 
all width. These slots receive the head of -bar 
f2, while the web part of bar I2 is received in the 
open side of each slot. Also, each slot 45 is pref 
erably sufficiently larger than the cross-sectional 
dimensions of bar i 2 to permit said bar to fit 
loosely therein and thus provides for substantial 
OSCillation of each link i? when mounted on one 
of bars i 2. For example, a convenient width for 
the top of bar 2 is two inches, and in this case 
the over-all width of slot 45 will preferably be of 
the order - of two and one-eighth inches. The 
thickness of the outer edges of Said top of bar 
i 2 may conveniently be three-sixteenths inches, 
and the COrreSpi0nding dimension of Slot 5 Will 
then be of the order of one-quarter inch at the 
outer margin and wiil increase to approximately 
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five-Sixteenths inches meaSured from points 46. 
It will be Seen that this construction makes pos 
Sible a considerable degree of rocking movement 
of each link 1 0 about an axis parallel to the 
length of bar 2 when the latter is Similarly 
rocked during the shaking or dumping action 
illustrated in Fig. 3. It is also highly desirable 
to provide the under Surface of shoulder 42 with 
in Slot : 5 with a relatively pronounced degree 
of curvature, as shown particularly at 8 in Figs. 
5 and 6, in order to facilitate similar rocking 
movement of links f 0 about axes Substantially 
perpendicular to bars f2 when the grate is shaken. 

FigS. 7 and 8 illustrate details of the construc 
tion of trunnions 4 and shaking lug 2G, although 
it is to be understood that the invention is not 
limited to any particular conStruction for these 
elements and they may be Widely modified With 
out departing from the scope of the invention. 
Each of trunnions 4. is provided at the lower 
portion of the side opposite pin member i 5 with 
a pair of ear members 50 defining a fork adapted 
to receive the web portion of one of T-bars 2, 
which may be secured therein as by means of 
bolts 52. It will be noted particularly in Fig. 
1 that the length of the upper part of trun 
nions - 14 is preferably substantially the same as 
the over-all length of each link ' , in order that 
there may be no • Space between adjacent trun 
mions of Sufficient area to permit fillel to fall 
through the grate, and said trunnions are ac 
cordingly preferably made in a - variety of Sizes 
to match links of different lengths, as will be dis 
cuSSed hereinaifter. 
Shaking lug 23 comprises essentially a clamp 

portion comprising a long and a short fork mem 
ber 54 and 55, and a handle portion 56 contain 
ing the aperture for pivotal attachment 22 and 
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4 
off-set With respect to Said clamp portion. This 
construction permits lug 20 to Swing from the 
normal position ShoWn in Fig. 2 to the dumping 
position shown in Fig. 3 without requiring any 
Special provision for clearance Space in the fire 
bOX for handle portion 58. Fork members 54 
and 55 define a slot therebetween adapted to re 
ceive the web portion of one of bars 2, and long 
fork member 54 is secured to said web as by 
means of bolts 58. This conStruction has the 
advantage of permitting a tight connection to bar 
i 2 without putting undue strain on either fork 
member and Without the necessity for close toler 
ances between said fork members. 

It is believed that the operation of the inven 
tion will now be readily understood. In con 
Structing a grate according to the invention, the 
required number of bars 2 are chosen and cut 
to the pl’oper length to fit in the firebOX. A 
trunnion i 4 is secured to one end of each bar, 
and the proper number of links : 3 are then Slid 
onto each bar to cover it from the end, care being 
taken, however, to maintain sufficient Space be 
tween adjacent links, as shoWn in FigS. 5 and 6, 
to permit the desired relative movement there 
between. The Second trunnion is then Se 
cured to the open end of the bar and the whole 
is ready for use. Half-links are Substantially 
identical in construction with one of linkS f 0 
Split along the center line, and it is desirable to 
Se one at each end of the bar in order to pro 

vide even engagemient with the inner Side of 
trunnions í 4 and prevent Spaces through Which 
feli Might otherwise fall. It Will be underStoOd 
that the half-links at the opposite end of the 
bars from that showin in Figs. 1, 5 and 6 Will be 
complementary in structure to the illustrated 
half-links f . , 
When a plurality of the grate bars of the in 

vention are assembled to form a grate aS ShoWn 
in Figs. 1 and 2, it will be seen that air passages 
3, 3; and 36. provide for draft over Substantially 
the entire area of the grate as well as in a plu 
rality of directions. Furthermore, the novel con 
struction of links f(0) - provides means for main 
taining theSe - draft ports clear and preventing 
them from becoming fouled by ashes, soot or 
other combustion by-products. This important 
advantage is afforded by the fact that as the 
grate bars oscillate between the positions ShoWn 
in Figs. 2 and 3 during the shaking operation, the 
individual links { } will similarly oscillate with 
a Wobbling action with respect to each other and 
bars 2 about axes both parallel and perpendicu 
lar to the length of Said barS. The result Of this 
relative motion between adjacent links is that 
they act to scrub or scrape off their contacting 
surfaces. This scrubbing action is particularly 
effective between inclined link Surfaces 26 and 
the beveled undersides 28 of adjacent horizontal 
Link SurfaceS 35 and thaUS in SUre:S periodic clear 
ing out of air pa SSages 30. This feature is of 
very great importance when the grate of the in 
vention is used with fuels of very small particle 
size such as barley coal which would otherwise 
tend to clog and foul the draft passages and thus 
not only retard combustion but also cause danger 
of explosion. 
The present invention has the - further advan 

tage of being applicable to grates of Virtually any 
size: simply by producing links : ) and trunnions 

in a, variety of sizes and varying te length of 
bars 2. Furthermaiore, this may be done without 
altering any dimensions of the link except in the 
top portion. For example, Fig. 9. illustrates a 
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link : 60 iäentical in construction and dimensions 
with links 0 at shoulder 62 and T-slot 64 but 
With its top portion nearly tWice as long as that 
of each link i 0. It will be noted that the only 
other change in general construction to take care 
of this increase in length is a corresponding 
lengthening of web portion 65 as compared with 
web 4 of links || C. In all practical respects link 
60 and links ) are identical, and in operation 
they are similarly identical. It should also be 
noted that the noWell grate links of the invention 
may be made in Substantially any convenient 
length up to and including lengths of the order 
of twelve inches for use in dumping grates, as 
distinguished from Shaking grates wherein link 
lengths of the order of from four to eight inches 
are preferred, and the Same advantages are af 
fOrded in ail Such modificationS. 

It is to be expressly understood that all dimen 
Sions Specified in the course of the following de 
Scription are given Solely for purposes of illius 
tration and are in no Way limiting to the inven 
tion. It is also to be underSt??d that the inven 
tion is not limited to the above described embodi 
mentS thereof and that numerOUS changes and 
modifications within the Scope of the invention 
will doubtless be apparent to those skilled in the 
art. For example, in forming linkS of substan 
tial length the increase in over-all length may be 
compensated for by uniform increaSe of the 
length of each top portion or by adding a pair of 
horizontal and inclined Surfaces to the link. I 
this connection it Should be noted that linkS Of 
Shorter length have the advantage for a, given 
grate Size of increasing cross draft aS a result of 
the larger - number Of portS 34 and 3 than for 
longer linkS. Other changes and different emi 
bodiments of the invention could be made . Withiin 
the principles of the invention, and it is accord 
ingly intended that all matter contained in the 
above description or shown ir the accompany 
ing drawings shall be interpreted as illustrative 
and not in a limiting sense. 

It is also to be understood that the following 
claims are intended to cover all of the generic 
and Specific features of the invention herein de 
scribed, and all statements of the Scope of the 
invention which, as a matter of language, might 
be Said to fall therebetWeen. 
What is claimed is: 
1. A grate bar comprising, in combination, a 

plurality of link members arranged in side-by 
side relation, the upper portion of each of Said 
link members comprising a plurality of Substan 
tially horizontal surfaces and a plurality of Sur 
faces inclined laterally downwardly, Said horizon 
tal and said inclined Surfaces being alternately 
disposed with respect to each other along Said 
link, said inclined Surfaces eXtending out from 
the central plane of Said link further than Said 
horizontal Surfaces and being adapted to pa SS be 
low and in vertically spaced relation with the 
under Surfaces of Said horizontal Surfaces of link 
members immediately adjacent thereto and to de 
fine thereWith a plurality of inclined draft ports, 
each of Said link memberS ha.Ving a coupling Slot 
extending therethrough transVersely of the 
length thereof, and an elongated, Supporting bar 
engaging in said slots, Said slots and Said sup 
porting bar being complementary in shape, the 
inside dimensions of each of Said Slots being ap 
preciably greater than the correSpOnding dimen 
sions of Said Supporting bar and pr?Viding for 
freedom of each of said link i?tnembers to rock on 
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6 
said supporting bar with respect thereto and th? 
others of said link members. N 

2. A grate bar comprising, in combination, a 
plurality of link members arranged in side-by 
Side relation, the upper portion of each of Said 
link members comprising a plurality of Substan 
tially horizontal Surfaces and a plurality of sur 
faces inclined laterally downwardly, Said hori 
Zontal and Said inclined Surfaces being alter 
nately disposed with respect to each other along 
Said link, said inclined Surfaces extending out 
from the central plane of Said link further than 
Said horizontal Surfaces and being adapted to 
paSs below and in vertically spaced relation with 
the under Surfaces of Said horizontal Surfaces of 
link members immediately adjacent thereto and 
to define thereWith a plurality of inclined draft 
ports, each of Said link members having a cou 
pling slot eXtending therethrough transversely 
of the length thereof, and am elongated, Sup 
porting bar engaging in said slots, said Slots and 
Said supporting bar being complementary in 
Shape, the inSide dimensions of each of Said 
Slots being appreciably greater than the corre 
sponding dimensions of said supporting bar, the 
uppermost Side of each of Said Slots being Sub 
Stantially Straight and parallel to the length of 
Said link member, Said Straight Slot Side engag 
ing the correSpOnding horizontal upper Surface 
of Said Supporting bar, the inside Surface of said 
Straight Slot Side being Substantially cylindrically 
conveX about an aXis Substantially parallel to 
the length of Said i link member Said Slot con 
Struction proViding for freedom of each of Said 
link members t0 rock with respect to each other 
and to Said bar about a Xes substantially par 
allel and perpendicular to said bar. 

3. A grate bar comprising, in combination, a 
plurality of link members arranged in side-by 
Side relation, the upper portion of each of Said 
link members comprising a plurality of substan 
tially horizontal surfaces and a plurality of sur 
faces inclined laterally downwardly, Said hori 
zontal and said inclined surfaces being alternately 
disposed with respect to each other along said 
link, Said inclined i surfaces extending out from 
the central plane of said link further than said 
horizontal Surfaces and being adapted to paSS 
belloW and in vertically Spaced relation with the 
under surfaces of said horizontal surfaces of link 
members immediately adjacent thereto and to 
define therewith a plurality of inclined draft 
ports, Web means depending from said upper link 
portion and of reduced Width With respect there-, 
to, said web means terminating in a shoulder por 
tion extending out from each Side of Said central 
plane Of Said link to Substantially the same ex 
tent aS Said horizontal upper Surfaces, each of 
Said Shoulder portions having a coupling Slot 
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extending therethrough transversely of the length 
of Said link, and an elongated, Supporting bar 
engaging in Said Slots, Said Slots and Said sup 
porting bar being complementary in Shape, the 
inside dimensions of each of Said Slots being 
appreciably greater than the corresponding di 
mensions of Said Supporting bar and providing 
for freedom of each of Said link members to rock 
On Said Supporting bar with respect thereto and 
the others of said link members. 

4. A grate bar COmprising, in combination, a 
plurality of link memberS arrainged in . Side-by- . 
Side relation, the Upper portion of each of Said 
link members comprising a plurality of substan 
tially horizontal surfaces and a plurality of sur 
faces inclined i laterally downwardly, said hori 
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zontal and said inclined surfaces being alternately 
disposed with respect to each other along said 
link, said inclined surfaces extending out from 
the central plane of said link further than Said 
horizontal surfaces and being adapted to paSS 
below and in vertically spaced relation, with the 
under surfaces of said horizontal surfaces of link 
members immediately adjacent thereto and to 
define therewith a plurality of inclined draft 
ports, each of said link members having a Slot 
formed in the lower part thereof and extending 
therethrough transversely of the length thereof, 
the lower Side of each Said Slot being opened 
an amount less than the width of Said Slot, and 
supporting T-bar means engaging in said slots 
in Said link memberS With the head of Said bar 
being received in Said Slots and the web thereof 
in said open side of each said slot, the width and 
depth of each of Saidi Slots being appreciably 
greater than the corresponding dimensions of Said 
supporting bar and providing for freedom of each 
of Said link members to rock On Said Supporting 
bar with respect thereto and the others of Said 
link memberS. 

5. A grate bar comprising, in combination, a 
plurality of link memberS arranged in Side-by 
side relation, the upper portion of each of Said 
link members comprising a plurality of Substan 
tially horizontal surfaces and a plurality of Sur 
faces inclined laterally downwardly, Said hori 
Zontal and Said inclined Surfaces being alternately 
disposed with respect to each other along Said 
link, said inclined Surfaces extending out from 
the central plane of Said link further than Said 
horizontal surfaces and being adapted to pass 
below and in vertically Spaced relation with the 
under surfaces of Said horizontal Surfaces of link 
members immediately adjacent thereto and to 
define therewith a plurality of incilined draft 
ports, each of said link members having a slot 
formed in the lower port thereof and extending 
therethrough transversely of the length thereof, 
the lower side of each said slot being opened an 
amount less than the width of Said Slot, and Sup 
porting T-bar means engaging in Said Slots in said : 
link members with the head of Said bar being 
received in said slots and the web thereof in said 
open side cif each Said Slots, the width and depth 
of each of Said Slo&S being appreciably greater 
than the corresponding dimensions of Said Sup 
porting bar, the uppermost Side of Said slot en 
gaging the top of Said Supporting bar, the inside 
surface of said slot Side being Stubstantiailly cylin 
dirically convex about an axis substantially par 
allel to the length of Said link member, Said Slot 
construction providing for freedom of each of 
said link members to rock With respect to each 
other and to said bar about a XeS Substantially 
parallel and perpendicular to Said bar. 

6. A grate bar comprising, in combination, an 
elongated Supporting bar, a pluraliitty Of link 
members and means mounting Saidi link memberS 
in side-by-side relation on Said bar, the upper 
portion of each of said link members compris 
ing a plurality of substantially horizontal surfaces 
and a plurality of surfaces inclined laterally 
downwardly, said horizontal and Said inclined 
surfaces being alternately disposed with respect 
to each other along said link, said inclined sur 
faces extending out from the central plane of 
said link further than Said horizontal Surfaces 
and being adapted to pass belovºy and in ver 
tically spaced relation with the under Surfaces of 
said horizontai surfaces cf link. members imme 
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plurality of inclined draft ports, one end of each 
of Said link members being beveled upwardly and 
the other end being inclined downwardly in a di 
rection Substantially parallel to Said beveled end 
in Such manner that in a plurality of Said link 
members arranged in end-to-end relation the 
ends of adjacent link members will overlap and 
define a plurality of draft ports therebetween 
inclined in a plane Substantially perpendicular 
to the plane of inclination of Said first named 
draft portS, the mounting of each link on said 
bar being relatively loose and providing for 
mo Vement of Said linkS Irelative to Said bar and 
to each other when Said bar is oscillated about an 
axis Substantially parallel thereto to cause said 
port-defining Surfaces of adjacent links to move 
relative to each other and to clear said ports of 
Soot or other obstructing material. 

7. A grate bar comprising, in combination, a 
plurality of link members arranged in side-by 
Side relation, the upper portion of each of said 
link members comprising a plurality of substan 
tially horizontal Surfaces and a plurality of sur 
faces inclined laterally downwardly, Said hori 
zontal and said inclined surfaces being alter 
nately disposed with respect to each other along 
Said link, Said inclined surfaces extending out 
from the central plane of Said link further than 
Said horizontal surfaces and being adapted to 
paSS below and in vertically Spaced relation with 
the under Surfaces of Said horizontal surfaces of 
link members immediately adjacent thereto and 
to define therewith a plurality of inclined draft 
portS, one end of each of Said link members being 
beveled upwardly and the other end being in 
clined downwardly in a direction substantially 
paraliel to Said beveled end in such manner that 
in a plurality of Said link members arranged in 
end-to-end relation the ends of adjacent link 
members will overlap and define a plurality of 
draft ports therebetween inclined in a plane sub 
Stantially perpendicular to the plane of inclina 
tion of Said first named draft ports, web means 
depending from said upper link portion and of 
reduced width with respect thereto, said web 
means terminating in a shoulder portion extend 
ing OUt from each Side of said central plane of 
Said link to Substantially the same extent as 
Said horizontal upper surfaces, each of said 
Sholtilder portions having a coupling slot extend 
ing therethrough transversely of the length of 
Said link, and an elongated, supporting bar en 
gaging in Said Slots, Said slots and said support 
ing bar being complementary in shape, the insjde 
dimensions Cf each of said siots being appre 
ciably greater than the corresponding dimen 
Sions of Said Supporting bar and providing for 
freedom of each of Said link members to roclk on 
Said Supporting bar with respect thereto and the 
others of Said link members. 

8. A grate bar comprising, in combination, a 
plurality of link members arranged in side-by 
Side relation, the upper portion of each of Said 
link members comprising a plurality of substan 
tially horizontai Surfaces and a plurality of sur 
faces inclined laterally downwardly, said hori 
zontal and Said inclined surfaces being alter 
nately disposed With respect to each other alloing 
said link, Said inclined surfaces extending out 
from the central plane of Said link further than 
Said horizontal Surfaces and being adapted to pass 
below and in Wertically Spaced relation with the 
lumder Surfaces of Said horizontal surfaces of link 
members immediately adjacent thereto and to 

diately adjacent, tinereto and to define therewith a 7 * define there with a plurality of inclined draft 
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ports, one end of each of said link members being 
beveled upwardly and the other end being in 
clined downwardly in a direction substantially 
parallel to Said beveled end in such manner that 
in a plurality of Said link memberS arranged in 
end-to-end relation the ends of adjacent link 
members will overlap and define a plurality of 
draft ports therebetween inclined in a plane Sub 
Stantially perpendicular to the plane of inclina 
tion of Said first named draft ports, one of Said 
inclined surface areas being adjacent said up 
wardly beveled end of each of said link mem 
bers, the end of each of Said surfaces being cut 
back at an acute angle to the length of Said link 
in such manner that when a plurality of Said link 
memberS are arranged in end-to-end relation Said 
cut-back ends define with said i downwardly in 
clined ends of adjacent link members a further 
plurality of draft ports, web means depending 
from said Upper link portion and of reduced 
width with respect thereto, said web means ter 
minating in a shoulder portion extending out 
from each side of said central plane of said link 
to substantially the same extent as said hori 
zontal upper surfaces, each of Said shoulder por 
tions having a coupling slot extending there 
through transversely of the length of Said link, 
and an elongated, Supporting bar engaging in 
Said slots, Said slots and said Supporting bar being 
complementary in Shape, the inside dimensions 
of each of said slots being appreciably greater 
than the corresponding dimensions of Said sup 
porting bar and providing for freedom of each of 
Said link members to rock on said Supporting bar 
with respect thereto and the others of said link 
memberS. 

9. A grate comprising, in combination, a plu 
rality of grate bars arranged in side-by-side rela 
tion, each of Said grate bars comprising a plu 
rality of link members arranged in side-by-side 
relation, an elongated Supporting bar for said link 
memberS, and meanS mounting Said link members 
transversely on said bar, the upper portion of 
each of Said link members comprising a plurality 
of Substantially horizontal Surfaces and a plu 
rality of surfaces inclined laterally downwardly, 
Said horizontal and Said inclined surfaces being 
alternately disposed with respect to each other 
along said link, Said inclined surfaces extending 
out from the central plane of Said link further 
than said horizontal surfaces and being adapted 
to pass below and in vertically spaced relation 
With the under Surfaces of Said horizontal sur 
faces of link members immediately adjacent 
thereto and to define therewith a plurality of 
inclined draft ports, one end of each of said link 
members being beveled upwardly and the other 
end being inclined downwardly in a direction 
Substantially paraliel to Said beveled end in Such 
manner that in a plurality of Said link members 
arrang3ed in end-to-end relation the ends of ad 
jacent link members Will overlap and define a 
plurality of draft ports therebetween inclined in 
a plane Substantially perpendicular to the plane 
of inclination of Said first named draft ports, one 
of Said inclined surface areas being adjacent said 
Upwardly beveled end of each of Said link mem 
bers, the end of each of said surfaces being cut 
back at an acute angle to the length of Said 
link in Such manner that when a plurality of 
Said link members are arranged in end-to-end 
relation Said cut-back ends define With Said 
downwardly inclined ends of adjacent link memin 
bers a, further plurality of draft ports, each of 
Said link members having a coupling slot extend 
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ing therethrough transversely of the length 
thereof, Said Supporting bar engaging in Said 
Slots, said Slots and Said supporting bar being 
complementary in shape, the inside dimensions 
of each of said slots being appreciably greater 
than the corresponding dimensions of said sup 
porting bar and providing for freedom of each of 
Said link members to rock on Said Supporting bar 
with respect thereto and the others of said link 
memberS. 

10. A grate bar comprising, in combination, an 
elongated supporting bar, a plurality of link 
members mounted in side by side relation on said 
bar, the upper portion of each Said link member 
including a Substantially horizontal Surface and 
a Surface inclined laterally downwardly, Said in 
clined Surface extending out from the central 
plane of said link further than said horizontal 
Surface and being adapted to paSS below and in 
vertically spaced relation with the under surface 
Of a Similar horizontal SUurface of a link member 
adjacent thereto and to define thereWith an in 
clined draft port, the mounting of each link on 
said bar being loose and providing for movement 
of said links relative to said bar and to each other 
when said bar is oscillated about an axis sub 
Stantially parallel thereto to cause Said port 
defining surfaces of adjacent links to move rela 
tive to each other and to clear Said ports of soot 
or other obstructing matter. 

11. A grate bar comprising, in combination, 
an elongated Supporting bar, a plurality of links 
each substantially greater in length than in 
width to provide sides thereon of substantially 
greater longitudinal extent than the ends there 
of, and means mounting said links in side-by 
side relation on said bar, adjacent links having 
overlapping inclined complementary surfaces 
along the sides thereof arranged in vertically 
Spaced relation to define draft ports therebe 
tween inclined generally lengthwise of Said bar, 
said overlapping Surfaces being overlapped. Suffi 
ciently to maintain said bar free of vertically 
extending draft ports, the mounting of each said 
link on said bar being relatively loose to provide 
for movement of Said links relative to Said bar 
and to each other when Said bar is oscillated 
about an axis substantially parallel to the length 
thereof to cause said port-defining Surfaces of 
adjacent linkS to move relative to each other, for 
clearing said ports of soot or other obstructing 
material. 

12. A grate bar comprising, in combination, a 
plurality of links arranged in side-by-side rela 
tion, each of said links having a slot formed in 
the lower part thereof and extending there 
through transversely of the length thereof, the 
lower side being opened an amount less than the 
width of said slot, a supporting T-bar engaging 
in said slots with the head thereof being received 
in said slots and the web thereof received in said 
open side of each said slot, the width and depth 
of each said slot being appreciably greater than 
the corresponding dimensions of said supporting 
bar, the uppermost side of said slot engaging 
the top of said bar, the inside surface of said 
uppermost slot being convexily curved about an 
axis substantially parallel to the length of said 
links, said links having inclined complementary 
Surfaces along the sides thereof arranged in 
overlapping and vertically spaced relation to 
define inclined draft ports, said overlapping sur 
faces being overlapped sufficiently to maintain 
said bar free of vertically extending draft portS, 
and said slot construction providing for freedom 
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of each of said links to rock with respect to each 
other and to said bar about an axis substantially 
parallel and perpendicular to said bar to main 
tain said draft ports clear of obstructing matter. 

13. A grate comprising, in combination, a plul 
rality of grate bars arranged in side-by-side re 
lation, each of said grate bars comprising a plu 
rality of links arranged in side-by-side relation 
and an elongated supporting bar for said linkS, 
said links being mounted transversely on said 
bar and having overlapping inclined comple 
mentary surfaces along both the sides and the 
ends thereof arranged in vertically spaced rela 
tion to define inclined draft ports therebetween 
at the Sides and ends of Said linkS, Said O'Verlap 
ping surfaces being overlapped sufficiently to 
maintain said grate free of vertically extending 
draft ports, means mounting each of Said bars 
for oscillation about an axis substantially par 
allel to said bar, the mounting of Said links on 
said bars being relatively loose and providing 
for movement of said links with respect to Said 
bars and to each other during oscillation of Said 
bars to cause said port-defining surfaces of said 
links to move with respect to each other for 
clearing said ports of soot or other obstructing 
material. 

14. A grate bar comprising, in combination, a. 
plurality of links arranged in side-by-side rela 
tion, each of Said links being Substantially 
greater in length than in width to provide sides 
thereon of substantially greater longitudinal ex 
tent than the ends thereof, each of Said links 
having a slot extending therethrough trans 
versely of the length thereof, and an elongated 
supporting bar engaging in Said Slots, Said links 
having inclined Surfaces along the sides thereof 
arranged in Overlapping and Vertically Spaced 
relation with complementary portions of adja 
cent links to define draft portS inclined generally 
lengthwise of said bar, Said overlapping Sur 
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faces being overlapped sufficiently to maintain 
said grate bar free of vertically extending draft 
ports, Said slots and said supporting bar being 
complementary in shape, the inside dimensions 
of each of Said slots being appreciably greater 
than the corresponding dimensions of said sup 
porting bar, the uppermost Side of each of Said 
slots being substantially straight and parallel to 
the length of Said link, said straight slot side 
engaging the corresponding horizontal upper 
Surface of Said Supporting bar, the inside Surface 
of said straight Slot side being convexily curved 
about an aXis Substantially parallel to the length 
Of Said link to provide for freedom of each of 
said links to rock with respect to each other and 
to Said Supporting bar about axes substantially 
parallel and perpendicular to Said Supporting 
bar to maintain said draft ports clear of obstruc 
tions. 
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