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10 Claims. 

This invention relates to endless traveling 
grates adapted to eXtend from front to rear of 
a fu rnace in upper and lower reaches, and more 
particularly to Such grates which take ashes 

I 5 from the rear of a furnace and discharge them 
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at its front. 
Fuel is fed to the front portion of the upper 

reach of an endless traveling grate and is burned 
as it is carried by the grate to the rear of the 
furnace. The rate of fuel feed is Such that the 
fuel is reduced to ash by the time it is dumped 
over the rear end of the grate where the grate 
paSSeS from its upper to its lower Teach in which 
it returns to the front of the furnace. Ash 
l'erOVing grates of the class contemplated by 
this invention which have been constructed 
heretofore have been designed either for drag 
ging or for transporting the ash from the rear 
of a furnace to its front Where it can be readily 
rernoVed. 
A grate Which transports or carries ash along 

its lower reach is preferred to one Which drags 
it because considerably less power is required to 
operate a grate of the former type. However, 
grates Which have been made for removing 
ash from the rear to the front of a furnace by 
transportation have been Unsatisfactory. This 
is becalse the rows of grate bars Which form the 
Surface of Such a grate Spread apart to receive 
ash between them as they pass from the upper 
to the loWer reach at the rear of the furnace. 
Clinkers, as herein distinguished from ordinary 
Substantially unifornn Size ash, or unburnable 
chunks Such as bricks, Sometimes enter the 
openings betWeen these separated rows and be 
come lodged between the ends of opposing grate 
barS. In Suchi a case the grate is jammed, that 
is, the roWS of bars are prevented from closing 
up again aS they pass into the lower reach of 
the grate. This results in stalling the grate 
Gr breaking the grate bars. 

It is armong the objects of this invention to 
provide an ash-removing traveling grate Which 
transport:S Substantially all ash frorn the rear 
to the front of a furnace, Which pushes to the 
front of the furnace asin not transported by it, 
and Which can not be ammed by ash, clinkers, 
or foreign matter. 
The invention is illustrated in the accompany 

ing drawings, of Which Fig. 1 is a fragmentary 
plan view of a traveling grate shown party in 
section and With Some of its partS removed; Fig. 
2 is a view taken on the line I-II of Fig. 1; 
Fig. 3 is a view taken on the line III-III of 
Fig. 1, and showing a portion of the adjoining 
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furnace structure; Fig. 4 is a side vieW of the 
grate mounted in operating position, but With 
the outermost strand of the Outside chain and 
the Outer line of grate bars removed; Fig. 5 is a 
fragmentary end view of the grate of Fig. 4; 
Fig. 6 is a fragmentary longitudinal Section of 
a furnace showing the grate diagrammatically, 
Figs. 7 and 9 are Views, similar to Fig. 4, Of ends 
of modified forms of grates; Figs. 8 and 10 
are fragmentary end views of the grates of FigS. 
7 and 9, respectively; and Fig. 11 is a Side view 
of two grate bars integral With their underlying 
chain links. 

In accordance With this invention there is pro 
Vided an endless traveling grate eXtending from 
the front to the rear of a furnace in upper and 
loWer reaches. The grate is provided With a plu 
rality of reaeSSes formed for receiving ash for 
transportation by the grate alongits loWer reach 
from the rear to the iront of the furnace. The 
receSSeS open while passing from the upper to 
the loWer reach to receive ash. Then they close 
and transport the ash along the lower reach. 
to the opposite end of the grate where they again 
Open and di Scharge the ash. The outer face 
of the grate is provided With means for break 
ing clinkers into pieces Small enough to enter 
the recesses, and for pushing to the front of 
the grate the ash not transported by it. A fea 
ture of this invention is that no gaps are formed 
in the grate in Which ash, clinkers, or foreign 
matter can be trapped and interfere With or 
stop the operation of the grate. 

Referring to the first six figures of the draW 
ingS, a traveling chain grate is shown as being 
formed of tWo general parts, an endless chain 
or beit 1, and fuel-supporting grate bars 2 
mounted thereon. The preferred construction 
of the belt is illustrated in Figs. 1, 2 and 3 Where 
it is ShoWn aS comprising a plurality of parallel 
chains 3 retained in Spaced relation by means of 
long and short Spacing members or grate bar 
SuppOltS, 4 and 5, reSpectively. The chains are 
prefel'ably of the double-strand type formed 
from a plurality of links 6 pivotally connected 
at their ends by flat-top pivot pins 7, both. 
strands of each chain being connected by the 
Same pins to bring their respective pivot axes 
into alignment. 
The preferred direction of travel of the belt 

is indicated by the arrows in Figs. 1, 2 and 4. 
The pin-receiving Cpening 8 in the rear of each 
link is Cylindrica to permit the link to pivot on 
its pivot, pin, but the pin opening 9 in the for 
Ward end of each link is shaped to conform to 
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the Cl'OSS-Sectional contour of a pivot pin. The 
pivot pins are thus prevented froni rotating in 
the forWard ends of each pair of link3, but the 
adjoining links, through WhOSe rear OpeningS 
8 the pins also extend, are permitted to pivot 
thereOn. 
A plurality of the grate bar Supports 4 and 5 

Serves to retain the chains and their strands of 
links in predetermined spaced parallel relation, 
thereby completing the belt. The Short Sup 
ports 5 have tubular body portions 10 dispOSed 
between and spacing apart the Strands of each 
chain 3 With the pivot pins '7 extending there 
through. The openingS 11 through these body 
portions conform to the cross-Sectional contour 
of the pivot pins to prevent the supports from 
turning thereOn. 
The long Supports 4 have tubular end por 

tions 12 into Which the ends of pins in adia 
cent chains project. The openingS 13 in theSe 
Supports are shaped like openings 11 in the 
short Supports to likewise prevent them from 
turning on the pivot pins. One Side of the body 
portion between the tubular ends of each long 
support is open, as at 14, to give access to the 
pivot pins projecting into it so that they may be 
driven out or replaced should the belt requie 
repairing, and also to decrease the weight of 
the Supports. 
Each of the grate bar supports is provided 

With an integral radial rib 16 projecting out 
Ward from the belt and having oppositely dis 
posed Side flanges 17 extending from its outer 
edge. The ribs of the Short Supports project: 
across the ends of the adjoining links to sub 
stantially meet the ribs of the long supports and 
to thereby form a continuotis grate pa' Support 
transversely of the belt. 
The tubular end portion 12 of each long Sup 

port is provided With a transverse bore 18 ex 
tending therethrough and out Ward through itS 
radial rib. The portions of the pivot pins ad 
joining these bores are provided With similar 
bores 19 in axial alignment thereWith. The 
outer ends of the two outside lines of pivot, pins 
are provided With transverse bores 21 adjacent 
the Outerrnost strands of the belt. A key 22 is 
inserted in each pair of bores 18-19, and a, 
short key 23 in bore 21, to lock the Strands and 
the grate bar SupportS together. A Washer 24, 
conforming to the contour of a, pivot pin, is 
placed on each pin between links 6 and key 23 
to prevent Wear on the key. Each key 22 haSan 
integral elongate head 26 which extends along 
a long Support's radial rib 16 and onto the radial 
rib of the adiacent short Support Where it is 
prevented fronn turning by means of an integral 
projection 27 of the short support's rib 16, the 
projection engaging the end of the head in a 
notch 28. 
A plurality of fuel-supporting grate bars 2 is 

Slidably mounted on each row of grate bar 
Supports, the under side of each bar being pro 
vided With an irregular receSS 29 for receiving 
flanges 17 of rib 16, the recess having a central 
offset portion for permitting the bar to be slid 
over heads 26 of keys 22. Inwardly projecting 
iugs 31 engage the under Surface of flanges 17 
to prevent the grate bar fronn moving trans 
versely of its support. As the head 26 of each 
key 22 is covered by Several grate bars, th:e 
breaking of one or two ba's at that point does 
not permit the key to escape. 
A row of grate bars is prevented from sliding 

off the end of the grate bar Support by a beveled 

1,971,374 
top bracket 32 (Fig. 3) engaging a correspond 
ingl3/ beveled loWer Surface of an outermost Wide 
grate bal' 33. The bracket is detachably con 
nected to the rib of the adjoining grate bar 
Suppot by means of a nut 34 Which engages 
a threaded pin 36 Whose inner end projects 
through an aperture in the bracket and is 
threaded intO an opening in tine end of the rib. 
The loWer portion of this bracket is provided 
With an Opening through which the outer end of 
the adjoining pivot pin projects. A depression 
37 is formed in the inner face of the bracket 
for accomoda ting short key 23, thereby pre 
Venting the Short key from coming out of the 
pivot pin. 
AS clearly Shown in FigS. 4 and 6, the endless 

grate thl'IS formed is disposed in a furnace in 
Such hanner that the upper and loWer lengths 
of the grate le in vertically spaced substantially 
horizOntai planes o reaches With the connecting 
Cu'Ved end portions paSSing around sprockets 
38 and pulley 39 at the front and rear of the 
furinace, respectively. The path of travel of 
any given point of the grate when the sprockets 
3.re revolving is, therefore, in the upper reach 
from the front to the rear of the furnace, then 
doWnWard in a curved path around the pulley, 
back towards the front of the furnace in the 
loWer reach, and up in a curved path around 
the SprocietS to the upper reach. 
To preven: the grate from sagging between 

tine Sprockets and pulley, its lower portion is 
Supported Olì l'ails 41 along Which the grate bars 
slide, and the upper portion is supported on a 
plurality Gf Slide plates 42 extending longitudi 
nally of the grate between its ends. The Slide 
plates are connected to the upper fianges of 
transverse beams 43 fastened at their ends to 
the Vertical side Walls 44 Which form a housing 
for the grate. Vertical guide plates 45 are con 
nected to the refractory furnace Walls 46 above 
the housing Walls, and extend from the top of 
the grate substantially to the slide plates below. 
The grate bars of each row are So constructed 

aS to co3ely Overlap the fronts of the bars of 
the following row. The overlapped surface of 
each ba' is formed as an arcuate portion of a 
cyindrical Surface coaxial With the axis of the 
l'OW of pivot pins on Which is rigidly mounted 
the grate bar support that supports that par 
ticular grate bar. That particular row of pivot 
pins is the Same row of pins that connects the 
linkS, positioning the Overlapped bars, to the 
links With relation to Which the adiacent row of 
Cveriapping bas is rigidly positioned. In othel' 
Words, the Outer Surfaces 47 (Fig. 4) of the 
overlapped ends of the bars in each ro W are 
formed as an arcuate porton of a cylindrical 
Surface co-aXial With the common pivot aXis 
of the row of link3 positioning that row of bal's 
and the of link:S positioning the adiacent 
overlapping row of bars. 

Thus, When the grate rounds a curved end of 
its path, any given row of links, With the grate 
baS rigidly positioned by it, pivots at its rear 
end on the axis which is also the axis of a Cylin 
drica. Sulface in which lie the Overlapped ends 
of the inninediately following row of bas. Con 
sequently, the rear or overlapping ends of the 
barS Of the 
with the curve of the Overlapped surfaces of fine 
forward ends of the bars of the folloWing rOW. 
The grate bars are of Such length relative to tine 
diameters of the sprockets and pulley that the 
overlapping bars never move iali enougli avia.y 
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from the bars they Overlap to leave a gap that 
Would permit ash to lodge between the ends of 
the bars. In actua practice it is preferred that 
the bars a Ways overlap to Some eXtenti, as ShOWIn 
in Fig. 4. In one sense, therefore, the Outei 
surface of the grate is continuous throughout 
itSlengta; that is, the rOWS of barS eve COn 
pletely separate from one another. See Fig. 4, 

It is desirable that a portion 48 of the loWer 
Surface of the overlapping end of each bar be 
curved to conform to the arc in Which it turnS 
in order to prevent a gap from being formed 
between the end of adiacent bars in case the 
tip of an overlapping end is burned aWay by 
the intense heat from the overlying fuel. 

Referring particularly to Fig. 6, Where the 
grate is shoWn diagrammatically in a furnace, 
fuei 49 is fed to the front portion of the Upper 
reach of the grate by Which it is carried While 
burning to the rear of the furnace. By the 
time the fuel reaches the reat of the finace 
it has been reduced to asin. As the grate rounds 
the curvedrear end of its path, this ash 51 iS 
dumped between the grate and the back Wall 52 
of the furnace and is Spread over the furnace 
floor from there to the front of the grate. After 
the ash has become banked up this manner to 
forma, hard Wall adjoining the outer SUrface of 
the rear end and lower reach of the giate, the 
grate removes substantially all additional ash 
from the furnace and discharges it into a pit 
53 at the front Where it is Conveniently acceS 
Sible from outside the furnace through a trap 
doGr 54 in the foor. 
Although the endless grate has been described 

as it is shOWIn in the drawingS, it is not, Of couTSe, 
neceSSary that it be constructed in precisey this 
imaner. The essence of the invention lieSpin 
cipally in the Shape of the grate bars Which are 
designed to overcome the defects inherent in 
prior traveling grates of the genera type re 
ferred to herein, namely, the stalling or break 
ing of a grate by clinkers or foreign matter 
Which pecoraeSodged betWeen the rows of grate 
bars at the ends of the grate and preventS the 
'oWS from closing up. 
To this end the Overlapped or front end of 

each grate bar is in the form of a narrow verti 
cal rib. In the embodiment ilStrated in the 
first five figures of the draWings, an integral 
fiange 56 eXtends laterally from the edges of the 
Vertical rib 57, except along its upper edge. 
ialis, aS ShoWIn in Figs. i land. 5, When the bars 
are mounted side by side on a grate bar support 
a pality of pockets or receSSeS58 is forned 
et Ween the Vertica ribs. The receSSeS disposed 

in the Ipper and loWer reaches of the grate are 
covered by the overlapping ends of the grate 
bars in the row ahead of them, the upper reach 
thereby having a continuous unbroken fu el-Sup 
porting Surface. t the ends of the grate, OW 
eve, Where the overlapping ends of the bars 
nove away from the Overlappad bars Somewhat, 
receSSeS 58 are uncovered, as is clearly shown 
in gigS. 4 and 5. 
AS the grate paSSeS fio itSpper to itSOWer 

reach at the back Of the face, te receSSeS 
are opened and ash falls and is p1Shed into 
them. But as the Size of these recesses is com 
paratively Sinaii, clinkers and arge pieces of 
other material, such as oricks and stones, are not; 
admitted to the grate through the. In other 
Words, the Vertica ribs 5 serve to Screen Quit 
the large pieces and prevent them from enter 

- ing the recesses and jamming the grate. Ash is 

3 
prevented from falling out of the receSSes, When 
the roWS of bars start to eter the lower reach 
of the grate, by the Wall Ci bank of a Sh. 51 diS 
poSed between the grate and the furnace. 

e coSed receSSeS in te iovver reach of the 
grate transport their loads of ash from the rear 
of the fuEace to the front Winere they again 
Open in paSSing around the Spirocket:S to the 
lipper reach. When the receSSeS Open, the a S. 
pours out of theim and into ash pit 53 because . 
tnere is to Wall of ash at the front of the grate 
to hold. it in the recesses. To preventi ash from 
Working Out of the receSSeS and between tha 
barSahead fron Whence i coid inot readily 
escape to the ash pit, a defecting fiange 59 iS 
formed. a.CrOSS ne inneº ear e Q eac bar. 
HcWever, as sone ash might sift; behind the 
fange, the fiange is provided With 3, Otch 61 on 
each Side of the body of the grate bar. Il 
prisoned ash cain escape through these notches. 
Discharge of ash from the recesses is facilitated 
by tapering the vertical ribs 57 outWard, and by 
converging the end polition of flageS 56 toWard 
the bases of the receSSeS. 
The giate bars are provided With projections 

Or l'UgS 62 integra With their, flei-Support 
ing surfaces. These lugs Serve to feed ash into 
the Open receSSeS 58 at the real end of the 
grate, and to SWeep or push along to the ash 
pit 53 the Small amount of ash Which is not 
transported by the grate. However, the main 
purpose of the IugSi is to aid in breaking Or 
grinding up cinkers So that they too canenter 
the receSSeS. e igS fGrce cinkers into the 
highly restricted area between the end Of the 
grate and the Substantially unyelding Wall of 
aS 5i Where the clinkers are ma Sed and 
broken into Smaller particles Which then enter 
the open receSSeS andare carried away. Stones, 
bricks and other foreign matter, which can not; 
be grot ind up, are forced by the lugs to Cut a, 
path through the backing wall of compacted 
ash. 

Due to the sliding action of one row of bars 
Over the other When closing up, the ash in the 
recceSSes is not copreSSed therein, and there 
is no opportunity for ash to pack between the 
rows and prevent their coming tQgether. ASh, 
not actually inside the recesses is forced aWay 
rom them, while mediurn size particles of ash 
Waich are partiaily lodged in the receSSeS are 
eitner knocked Out O' Sliced Off by the coSing 
overlapping barS. i M 

The modified fori Of grate SOW in FigS. 
7 and 8 is for the most part the. Same as that 
just described. The only structural differences 
are that the iner2OSt edgeS and the tipS Of 
the Ovelapped, vertica ribS 67 of the grate barS 
are not prcVided With lateral fiangeS, and the 
inner rear eds of the bars have no, defiecting 
fiangeS. Conseguently, ash einters receSS8S 68 
and accumulates in the Spaces 69 betWeen the 
grate bar Supports. In order to prevent any 
possible interference with the Sprockets at the 
front of the furnace, a plurality of Sprocket:S 70 
is substituted for the pulley at the rear of the 
furnace. The teeth of these SprocketS 70 take 
up substantially all of the Space between the 
strands of each chain at the curved end of the 
grate, thereby preventing ash from becoming 
packed in that Space. Between the Spocket:S 
'70 it is immaterial how the ash arrangeS itSelf. 
When the rows of grate barS start to cose up 

in entering the lower reach of the grate, Vertical 
ribs 67 cut through the ash disposed in Spaces 
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69. The innermost edges of the vertical ribS 
are preferably sharply tapered to aid in their 
cutting action. As the combined capacity of 
recesses 68 and spaces 69 islarge in comparison 
with the amount of ash to be transported, there 
is substantially no compression of ash When the 
rows of bars close up. Furthermore, the ash is 
free to be lifted up between the chains by the 
vertical ribs of the barS. 
The form of grate illustrated in Figs. 9 and 

10 is also similar to the two previously described 
grates. In this form the inner rear portion 
of each grate bar is cut a Way and provided With 
a backWardly projecting integral flange 81, 
thereby forming an ash-receiving pocket 82 in 
the back of the bar. "The innermost edgeS 86 of 
the vertical ribs 87 of these grate bars all'e 
sharpy tapered to facilitate their cutting 
through ash in pockets 82 When the rows close 
up. These edges are also concave longitudinally 
to further decrease the possibility of the ribS 
compressing ash against flangeS 86. 
The general type of grate bar shown in Fig. 11 

may be used in place of any of the bars discuSSed 
herein. In this modification grate bars 92, in 
Stead of being mounted on grate bar supportS 
Which are mounted On links of a chain arenade 
integral With chain links 93. This form elimi 
nates grate bar Supports entirely, but, of course, 
requires a chain link for every bar. 
According to the provisions of the patent 

Statutes, I have explained the principle and 
mOde of operation of my invention. OWevel, 
I desire to have it understood that, Within the 
Scope of the appended claims, the invention may 
be practiced otherWise than aS Specifically il 
lustrated and described. 

1. An endless traveling grate eXtending from 
front to rear of a, furnace in Upper and loWer 
reaches connected by Curved ends and compris 
ing a plurality of grate bars disposed in trans 
verse rows and haVing overlapping ends, Sub 
stantially all of the overlapped end of each of 
Said bars being formed as a vertical lib extend 
ing longitudinally of the grate Whereby a plu 
rality of normally coSed ash-receiving receSSeS 
is provided betWeen the ribS in each of Said 
rOWS for transportation of ash by the grate 
along its loWer reach from the rear to the front 
of the furnace, and means for pivotally con 
necting Said rows of bars to permit them to pass 
around Said curved ends, Said Overlapping ends 
of the bars in each row thereby being moved 
in a direction away from the bars they overlap 
aS they paSS around said curved ends Whereby 
Said receSSeS are opened for receiving ash at one 
end of the grate and for discharging it at the 
opposite end. 

2. An endleSS traveling chain grate extending 
from front to rear of a furnace in upper and 
loWer reaches connected by curved ends and 
Comprising a plurality of grate bars disposed in 
transverse rows and having overlapping ends, 
Substantially all of the overlapped portion of 
each of Said bars being forned as a vertical 
rib provided With a flange extending laterally 
from all its edges except the one adiacent the 
bar overlapping the rib Whereby a plurality of 
normally coveredi ash-receiving and transport 
ing receSSes is provided in each of Said rows, and 
means for pivotally connecting Said roWS of bars 
to permit them to paSS around Said curved ends, 
Said overlapping ends of the bars in each row 
thereby being noved in a, direction aWay from 
the barS they Overlap as they paSS-around Said 
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curved ends Whereby Said recesses are opened 
for receiving ash at one end of the grate and 
for discharging it at the opposite end. 

. 3. An endless traveling chain grate eXtending 
from front to rear of a furnace in upper and 
lower reaches connected by curved ends and 
comprising a plurality of grate bars dispOSed in 
transverse roWS and having overlapping ends, 
the Overlapped portion of each of Said barS 
being formed as a Vertical rib, Whereby a plu 
rality of normaily covered ash-receiving and 
transporting recesses is provided in each of Said 
ro WS, each barbeing provided With a fiange p'O- 
jecting longitudinally thereof between the verti 
ca, rib of the bar it OverlapS and the inner Sur 
face of the grate, and means for pivotally con 
necting Said OWS of barS to permit them tO paSS 
around Said curved ends, Said overlapping ends 
of the bars in each roW thereby being moVed 
in a direction a Way from the bars they overlap 
as they pass around Said curved ends Whereby 
Said recesses are opened for receiving ash at 
One end of the grate and for discharging it 
at the opposite end. 

4. An endless traveling chain grate extending 
from front to rear of a furnace in upper end 
loWer reacines connected by Curved ends a ind 
comprising a piurality of grate bars disposed 
in tra.ISVerSe rows and having overlapping ends, 
the overlapped portion of each of Said bars be 
ing fo"med aS a vertical rib having a concave 
inier edge, Whereby a plurality of normally cov 
ered ash-receiving and transporting receSSes is 
provided in each of Said rows, each bar being 
provided With a fiange projecting longitudinally 
thereof betVeen the Vertical ib of the bar it 
overlaps and the inner Surface of the grate, 
and means for pivotally connecting Said roWs 
of barS to permit them to pass around Said 
Cu'Ved end3, Said overlapping ends of the bars in 
each roW thereby being moved in a direction 
aWay fl'Om the bat's they overlap as they pass 
around Said CUTVed ends Whereby Said receSSes 
are Opened for receiving ash at One end of the 
grate and for discharging it at the opposite 
end. 

5. An endless traveling chain grate extending 
fl'Om front to rea1' of a, furnace in upper and 
loWer reaches and comprising a plurality of 
transversely exteinding fuel-Supporting sections 
Serially disposed longitudinally of the grate in 
Overlapping l'elation, the overlapped portion of 
each of Said. Sections being provided With a 
plurality of Simali receSSes for receiving only 
relatively fine ash and Small lumps thereof and 
transporting it along the ioWer reach of the 
grate from the rear to the front of the furnace, 
and means for pivotally connecting Said. Sec 
tions together to form an andless chain grate, 
the Overlapping portion of each Section thereby 
being moVed in a, direction away from the Sec 
tion it Overlaps as it paSSes from one reach to 
the other Whereby said recesses are opened at 
the rear end of the grate for receiving ash and 
at the forWard end for discharging it. 

6. An endleSS traveling chain grate extending 
from front to l'ear of a, furnace in upper and 
lower reaches and comprising a plurality of 
grate bars arranged in trainSVerse Sections or 
rows and haVing Overlapping ends, the over 
lapped. portion of each of Said rows being 
provided With a plurality of Smali receSSes for 
receiving Only relatively fine ash and Small 
lumps thereof and transporting it along the 
lower reach of the grate from the rear to the 
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front of the furnace, and means for pivotally 
connecting Said "OWS of barS to form an end 
leSS chain grate, the Overlapping portion of 
each roW thereby being moved in a, direction 
aWay from the row it overlaps as it passes from 
one reach to the other, Whereby said recesses 
are opened at the reali end of the grate for 
receiving ash and at the forWard end for dis 
charging it. 

7. An endless traveling chain grate extending 
from front to reat of a fu inace in upper and 
loWer reaches and comprising a plurality of 
tianSVerSely-eXtending fuel-Supporting Sections 
Serially disposed longitudinally of the grate in 
GVeilapping relation, the overapped portion of 
each of Said sections being provided With a 
plurality of Small receSSes for receiving only reia 
tively fine ash and Small lunps thereof and 
transpoiting it along the loWer reach of the 
grate from the rear to the front of the furnace, 
and :eaas for pivotally connecting Said sections 
together to form an endless chain grate, the 
Overlapping portion of each. Section thereby be 
ing moVed in 3, direction aWay from the Section 
it OVeriapS aS it paSSeS from One reach to the 
other Whereby Said receSSeS are opened at the 
rear end of the grate for receiving ash and at the 
forWard end for discharging it, the outer Surface 
of the grate being provided With clinker breakers. 

8. An endleSS traveling chain grate extend 
ing from front to rear of a furnace in upper 
and loWer reaches and comprising a plurality of 
transverSely-eXtending fuel-supporting sections 
Serially disposed longitudinally of the grate in 
Overlapping and substantially contacting rela 
tion, the Overlapped portion of each of Said sec 
tions being provided With a plurality of recesses 
for transporting ash along the lower reach of 
the grate, and means for pivotally connecting 
Said sections together to forman endless chain 
grate, the Overlapped Surface of each section be 
ing formed as an arcuate portion of a cylindri 
cal Surface coaXial With the axis on Which said 
Section and the adiacent overlapping Section 
pivot relative to each other Whereby the co 
operating Overlapped and OVerlapping Surfaces 
of each pair of adiacent sections move relative 
to each other in concentric paths in opposite 
directions to open Said recesses as they pass 
from One reach to the other at the ends of the 
grate to receive ash at the rear end of the 
grate and to discharge it at the forWard end. 

9. An endleSS traveling chain grate extending 
from front to rear of a, furnace in upper and 
loWer reaches connected by curved ends and 

5 
comprising a plurality of grate bars disposed 
Side by Side in transverse rows and having over 
lapping ends Substantially in contact With the 
ba1S in the next roW in line, the overlapped 
poition of each of Said rows being provided 
With a plurality of recesses for receiving and 
transporting ash, means for pivoting each of 
Said roWsto the next adiacent roW on a single 
transverse axis, Said adiacent rows being mov 
able relative to each other on Said axis only, 
the oVerlapped Surface of each row being formed 
aS al arcuate portion of a cylindrical surface 
co3.Xial With the aXis on Which saidrow and the 
adiacent Overlapping row pivot relative to each 
other, Whereby all of the rows remain substan 
tially in contact With one another through 
out their path of travel and the cooperating 
Overlapped and overlapping surfaces of each 
pair Of adiacent rows move relative to each 
other in concentric paths in opposite directions 
tto Open Said recesses at one of said curved ends 
for receiving ash, to then close them for trans 
porting aShalong Said lower reach, and to then 
Opera them for discharging ash at the opposite 
CuVed end. 

10. Ain endleSS traveling chain grate extend 
ing from front to rear of a furnace in upper 
and loWer reaches connected by curved ends and 
comprising a plurality of grate bars disposed 
Side by Side in transverse rows and having over 
lapping ends substantially in contact with the 
barS in the next row in line, substantially all 
of the oVerlapped end of each of said bars be 
ing formed as a vertical rib whereby a plurality 
of normally covered ash-receiving and trans 
porting recesses is provided between the ribs in 
each of Said rows, means for pivoting each of 
Said rOWS to the next adjacent row on a single 
transverse aXis, said adjacent rows being mov 
able relative to each other on said axis only, the 
Overlapped Surface of each row being formed. 
as an arcuate portion of a cylindrical Surface 
coaXial With the axis on Which Said row and 
the adjacent overlapping roW pivot relative to 
each other, Whereby all of the roWS remain Sub 
Stantially in contact With one another through 
out their path of traVel and the cooperating 
Overlapped and overlapping surfaces of each pair 
of adiacent roWS move relative to each other 
in concentric paths in opposite directions to . 
Open Said receSSes at One of Said Curved ends for 
receiving ash, to then close them for transport 
ing ash along Said loWer reach, and to then Open 
them for diScharging ash at the opposite curved 
end. HARRIS B. HOLT. 
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