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- 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 g multiplicity of draft ports so dis-

persed over the face of the grate as to give sub-

(CL 126—180)
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- Each of the novel grate bars of the present- in-

~ vention is composed primarily of a multiplicity

10

of grate bar links 10 and half-links { | mounted
on a T-bar (2 or similar supporting member.
Each of bars 12 has secured to each end thereof
a trunnion member 14 provided with a projecting -

pin member 5 journaled in a suitable slot in

end plate 16, which is in turn-bolted or other-

wise secured to the walls I8 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

15

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 2 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 substantlally par-
-allel to the axis of said bar.

20

“means, not shown, outside the firebox for shaking
the grate, as is illustrated by the contrastinglevel

and tilted positions of the gra,te bars in Flgs p
and 3, respectively.

- Many of the outstanding advantages of the .
presen_t invention derive in large measure from .
the construction of individual links {0 and the
cooperation between adjacent links on bars 12.

‘As will be most readily seen in Figs, 4-6, each of

links 10 comprises at the top a plurality of hori-

29

- Additional objects and adve,ntages Wﬂl 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;
Figure 2 is a side view of the grate portion

shown in Pig. 1, showing the grate bars horizontal:
and looking in the direction indicated by the

line 2—2 in Fig. 1:

Figure 3 is g view similar to Flg 2 but shewmg_

the grate bars in tilted position for shaking;

- Pigure 4 is a top view of one of the smgle grate_

bar links of the invention;

Figure 5 is a sectional view taken substantially.

on the line 5—35 in Fig. 1;

Figure 6 1s & seetmnal view taken substantlally '

on the line 6—6 in Fig. 1;

Figure 7 is g view in perspectwe of one of the
trunnion members used for mounting the novel
osrate bars of the invention; |

- Pigure 8 is a view in perspectwe of the shakmg‘

" Jug of the invention: and

Ficure 9 is g side elevation of one of the novel
grate bar links of the invention in g larger size
than the links shown in Figs. 1-6,

30)

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 cenfer 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 or

" more links {0 gre assembled in side-by-side rela-

30

tion, as shown in Figs. 5 and 6, each inclined sur-
face 26 will pass freely under a bheveled surface
28 of the adjacent bar and thereby define there-

with an inclined air passage 30. One end of each

~ of links 10 is beveled upwardly as indicated at 32,

40

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
~ shown in Pig. 2, said ends of adjacent links de~

45-

fine therebetween a plurality of air passages 34

“inclined crosswise with respect to the length of
This construction also

bars 12 and passages 30.

- serves to provide a stop agamst rotation of the
* grate bars in a clockwise direction beyond the

o0

horizontal position shown in Fig. 2. It will also
be noted that the inclined surface 26 at the end
of each link 10 is cut back at 35 to provide still
another air passage between admcent llnks a8

indicated at 36 in Fig. 1.

25

Below the above deserlbed top portlons each

link 10 comprises a web portion 40 which is
widened along its lower edge to provide a shoul-

- der portion 42, which preferably extends out f:_t—'Qm_
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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 ineclined
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 10 and extending between
the under side of one of inclined surfaces 28 and
the upper surface of shoulder 42. The lower part
of shoulder 42 is bifurcated to provide attaching
legs forming a coupling slot 45 adapted to receive
the upper portion of T-bar 12 and the construc-
tion of this slot is of substantial 1mpm’*t3,nce in
achieving the objectives of the invention,

As shown in Fig. 2, each siot 45 extends trans-
Verse!
in its lower side by an amount less than its over-
a1l width. These slots receive the head of T-bhar
12, while the web part of bar 12 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 {2 to permit said bar to fit

locsely therein and thus provides for substantial
osciliation of each link (86 when mounted on one
of bars 12. For example, a convenient width for
the top of bar 12 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 Z may_convemently be three-sixteenths inches,
and the corresponding dimension of slot 85 will
then be of the order of one-quarter inch at the
outer margin and will increase to approximately

y of the length of the link and is epened .
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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 requirine any
special provision for clearance space in the fire-
box for handle portion 5§. Fork members 54
and 9% define a slot therebetween adapted to re-
ceive the web portion of one of bars 12, 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 o bar
12 without putting undue strain on either fork
memper 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
requirad number of bars {2 are chosen and cut
to the proper length to fit in the frebox. A
trunnion {4 is secured to one end of each bar,
and the proper number of links {0 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 {0
spliv along the center line, and it is desirable to
use one at each end of the bar in order to pro-
vide even engagement with the inner side of
frunnions {4 and prevent spaces through which
fuel might otherwise fall. It will be understood
that the half-links at the opposite end of the

- bars from that shown in Figs. 1, b and 6 will be

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 I8 about an axis parallel to the
length of bar 12 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 §2 with-

in slot- 4% with a relatively prongunced degree

of curvature, as shown particularly at 48 in Figs.
9 and 6, in order to facilitate similar rocking

movement of links (6 about axes substantially

perpendicular to bars £2 when the grate is shaken.

Figs. T and 8 illustrate details of the construc-
tion of trunnions 14 and shaking lug 28, aithough
it. 18 to be understood that the invention is not
Iimited 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 {5 with
-8 palr of ear members 88 defining a fork adapted
to receive the web portion of one of T-bars I2,
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-

40

- rality of directions.
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nions- 14 is preferably substantially the same as -

the over-all length of each link {8, in order that
there- may be no space between adjacent trun-
nions of sufficient area to pe:{mrt fuel to fall
through the grate, and said trunnions are ac-
- cordingly preferably made in a variety of sizes
to match links of different Iengths a8 will be dis-
cussed hereinafter, . o
Shaking lug 2§ comprises essentially a clamp
portion comprising a long and a short fork mem-
ber %4 and 93, and a handle portion §8 contain-
ing the aperture for pivotal attachment 22 and

65
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complementary in structure to the illustrated
half-links fi.

When a plurallty of the grate bars of the in-
vention are assembied to form a grate as shown
In Figs, 1 and 2, it will be seen that ailr passages

a8, 34 and 36 provide for draft over substantially

the entire area of the grate as well as in a plu-
Furthermore, the novel con-
struction of links {0 provides means for main-
taining these draft ports clear and preventing
them from becoming fouled by ashes, soot or
gther combustion bhy-products. This important
advantage iz afficrded by the fact that as the
grate bars oscillate between the pasmons shown
in Figs. 2 and 3 during the shaking operation, the
individual links {8 will similarly oscillate with
g, wobbling action with respect to each other and
hars {2 aboul 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 undmmdes 28 of adiacent horizontal
link surfaces 25 and- thus insures periodic clear-
ing out of air passages 39. 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 combu_stmn but also cause danger
of expiosion. :

The present mventmﬂ has the- further sdvan-~
tage of being applicable to-grates of virtually any
size- simply by producing links {8 and trunnions
{5 In a variety of sizes and varying the length of
bars {2. IFurthermore; this may be done without
alvering any dimensions of the link except in the
top portion. For example, Fig. 9 illustrates 3
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link 60 identical in construction and dimensions

with links {0 at shoulder 62 and T-slot 68 but

with its top portion nearly twice as long as that
of each link (0. It will be noted that the only
other change in general construction to take care

of this increase in length 1s a corresponding

lengthening of web portion 65 as compared with
web 40 of links 18. In all practical respects link
60 and links [ are identical, and in operation
they are similarly identical. I{ should also be
noted that the novel grate links of the invention
ay be made in substantially any convenient
length up to and including lengths of the order

- 6
said supporting bar with respect thereto and the
others of said link members.

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 g plurality of substan-

tially horizontal surfaces and a plurality of sur-

10

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 all 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 illus-
tration and are in no way limiting tc the inven-
tion. It is also to be understood 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. PFor 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 g pair of

15
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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 bheing 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 g plurality of inclined draft
ports, each of said link members having a cou-

pling slot extending therethrough transversely

of the length thereof, and an 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-

25
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horizontal and inclined surfaces to the link. In

this connection it should be noted that lirks of
- shorter length have the advantage for a given
crate size of increasing cross draft as a result of
the larger number of ports 34 and 35 than for
longer links. Other changes and different em-

bodiments of the invention could be made within
the principles of the invention, and it is accord-

ingly intended that all matter contained in the

above description or shown in the accompany-
ing drawings shall be mterpreted as illustrative

and not in a limiting sense.

Tt is also to be understood that the follo wing:-

claims are intended to cover all of the generic
and specific features of the invention herein de-
sceribed, and all statements of the scope of the

invention which, as a matter of lanﬂ*uage mlght-

be said to fail 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
- 1ink, said inclined surfaces extending out from

- the central plane of said link further than said

horizontal surfaces and being adapted to pass 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 sald link members having 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.

sponding dimensions of said supporting bar, the
uppermost side of each of said slots being sub-
stantially straight and parallel to thelength 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 link member said slot con-

39
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“tially horizontal surfaces and a plurality of sur- . |

45

struction providing for freedom of each of said
link members to rock with respect to each other
and to said bar about axes substantially pm—

allel and perpendicular to said bar.

3. A grate bar comprising, in combmatlon 4,
plurality of link members arranged in side-by-
side relation, the upper portion of each of said
link members comprising a plurality of substan-

faces inclined liaterally 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

50

09

60

65

70

inside dimensions of each of said slots being ap-

preciably greater than the corresponding dimen-
sions of said supporfing bar and providing for
freedom ¢f each of said link members to rock on

75

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 thersto 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

- sald shoulder portions having a coupling slot

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 combmatmn 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 inclinedlaterally downwardly, said hori-
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zontal and said inelined surfaces being alternately
disposed with respect to each other slong said
Iink, said inclined surfaces extending out from
the centfral 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
memioers 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 siot, 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 said 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 szid supporting
bar with respect thereto and the others of said
1link members. -

- 9. 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, sald 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 adiacent thereto and to
define therewith a plurality of inclined draft
ports, each of said link members having g slot
formed in the lower port thereof and extending

therethrough transversely of the ICI}F__"th thereof,

the lower side of each said slot being opened an
~amount less than the width of said siot, 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 of each said slots, the width and depth
- of each of said slots being appreciably greater
than the corresponding dimensions of said sup-

porting bar, the urpermost side of said slot en-

gaging the top of said supporting har, the inside
surface of said slof side keing substantiaily cylin-
drically convex about an axis substantially par-
allel to the length of said link membhker, said slot
consiruction providing for freedom of each of
said link members 0 rock with respect to each
other and to said bar about axes substantially
parallel and perpendicular to said bar. |
6. A grate bar comprising, in combination, an
elongated supporting bar, a plurality of link
members and means mounting said link members
in side-by-side relation on said bay, the upper
portion of each of said link members compris-
ing & plurality of substantially horizontal surfaces
and a plurality of surfaces inclined laterally
downwardly, said horizontal]l and said inclined
surfaces being alternately disposed with respect
to each other along said link, said inclined sur-
faces extending out from the ceniral plane of
said link further than said horizontal surfaces
and being @
tically spaced relation with the under surfaces of
said horizontal surfasss ¢of link members imme-
glately agjaceny thereto and to defineg theregwith a

lapted to pess below and in ver-

10
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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 inclingtion of said first named
draft ports, the mounting of each link on said

- bar being relatively loose and providing for

20

movement of said Ilinks relative to said bar and
to each other when said bar is oscillated abott an
aXis substantialiy parallel thereto to cause sald
porit-defining surfaces of adjacent links to move
relative to each other and to clear said ports of
SO0t or other obstructing material.

1. A grate bar comprising, in combination, a
pluralily of link members arranged in side-by-
side relation, the upper portion of each of said
Iink members comprising a plurality of substan-
tially horizontal surfaces and a plurality of sur-

- faces inclined laterally downwardly, said hori-

30

- to defi
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zontal and said inclined surfaces being alter-
nately disposed with respect to each other along
said link, said inclined surfaces extending out
trom the central plane of said link further than
sald horizontal surfaces and being adapted to
pass below and in vertically spaced relation with
the under surfaces of said horizontal surfaces of
Iink members immediately adjacent thereto and
ne therewith a plurality of ineclined 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
paralie]l to said beveled end in such manner that
in g plurality of said link members arranged in
end-to-end relation the ends of adjacent link
members will overlap and define a plurality of
draftl ports therebetween inclined in a plane sub-
svantially perpendicular to the plane of incling-

tlon of said first named draft ports, web means

depe_nding irom said upper link portion and of
reduced width with respect thereto, said web
means terminating in a shoulder portion extend-
g out from each side of said central plane of
sald link to substantially the same extent as
said horizontal upper surfaces, each of said
shotilder portions having a coupling slot extend-
ing therethrough transversely of the length of
sald link, and an elongated, supporting bar en-
gaging in said slots, said slots and said support-
ing bar being complﬂmentary in shape, the inside
dimensions of each of said slots being appre-

ciably greater than the corresponding dimen-

sions of said supporting bar and prov iding for
freedom of each of said link members to rock on
said supporting bar with respect thereto and the
others of said link members. | |
d. A grate bar comprising, in combmatmn a
pluraiivy of link members arranged in side-by-
side relation, the upper portion of each of said
link members comprising g 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
sald Iink, said inclined surfaces extending out
from the central plane of said link further than
sald horizontal surfaces and being adapted to pass

“below and in vertically spaced relation with the

under surfaces of said horizontal surfaces of iink
membpers immediately adjacent thereto and to
define therewith a pluralily of inclined draft
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| 9
ports, one end of each of said link members being
‘beveled upwardly and the other end keing 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 bheveled 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 .in-

clined ends of adjacent link members g further

- plurality of draft ports, web means depending
from said upper link portion and of reduced

10

15

20

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 slets being apnpreciably 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 hars comprising a plu-

rality of link members arranged in side-by-side
relation, an elongated supporting bar for said link
members, and means mountving 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,

29
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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 greatey
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 sald lmk
members.

10. A grate bar eemprrsmg, in combmatmn an
elongated supporting bar, a plu_ra_hty 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
o 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 surface 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-
ning 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 combmetron
an elongated supporting bar, a plurality of links
each substantially greater in length fhan in
width fo 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 sald bar free of vertically

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 relatfion
with the under surfaces of said horizontal sur-

50

faces of link members immediately adjacent

thereto and to define therewith a plurality of
inclined draft ports, one end of each of said link
membhers being beveled upwardly and the other
end being inclined downwardly in g direction
substantially paraliel to said beveled end in such
- manher that in a plurality of said link members
arranged in end-tc-end relation the ends of ad-
jacent link members will overlap and define a
plurality of draft ports therebetween inclined in

51

60

a plane suhstantially pervendicular to the plane

of inclination of said first named draft ports, one

of said inclined surface areas being adjacent said

uowardly beveled end of each of said link mem-
bhers, 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 membkeors are arranged in end-to-end
ralation said cut-back ends define with
downwardly inclined ends of adjacent link mem-
bers g further plurality of draft ports, each of
said link members having a coupling slot extend-

65

70

salid

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 seet or other obstructing

material.

12. A grate bar compmsmg, 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 tre,nsversely of the length .thereof, the
lower side being opened an amount less the,n the
width of said slot, a supporting T-har 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 convexly 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-
fain said draft ports clear of obstructing matter.

13. A grate comprising, in combination, a plu-
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,
- sald 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 overlap-
ping surfaces being overlapped sufficiently to
maintain said grate free of vertically extending
draft ports, means mounting each of said bars
for oscillation abouf an axis substantially par-
allel to said bar, the mountine of said links on
sald 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, &
plurality of links arranged in side-by-side relg-
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 therethroush 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 adia-
cent links to define draft ports inclined generally
lengthwise of said bar, said overlapping sur-

IS¢

15

a0

40

12
faces being overlapped sufficiently to maintain
sald 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
eéngaging the corresponding horizontal upper
suriace of said supporting bar, the inside surface
of sald straight slot side being convexly curved

about an axis substantially parallel to the lenegth

of said link to provide for freedom of each of
sald 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. |

DOROTHY B. BALMFIRTH,

FRANCES V. BALMFIRTH,

- OLIVE RUTH BALMFIRTH COLLINS,
Sole heirs of the Estate of Alfred Balmfirth,
Deceased. | | |
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