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1,010,758.
Application filed September 21, 1969, Serial No. 518,761. Renewed May 4, 1911. -Serial No. 625,084.

- UNITED STATES PATENT OFFICE.

FRANK W. HEDDEN, OF JERSEY CITY, NEW JERSEY.

To all whom it may concern: -

Be it known that I, Fraxg WiLMARTH
HEppeN, a citizen of the United States of
America, residing at Jersey City, in. tle
county of Hudson and State of New Jersey,
have invented certain. new and useful Im-
provements in Traveling Stoker-Grates, of

- which the following is a specification.

10

-This invention relates to -mechanical
stokers for automatically firing steam boiler

- or other furnaces.

The invention has for its objeét to pro-

¥ide improved air-seals at rear portions of -

- the traveling grate without using parts
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liable to.quickly burn out and “without em- |

ploying ashes or other unreliable friable ma-
terial "as an air-sealing medium; and to

fuel-carriers and prevent clogging or jam-

ming of the grate by hard clinkers on said |

carriers; and to catch and convey to and
discharge at the furnace front the fine good

fuel which sifts through draft openings of :
the grate; and to provide a simple and effi- |

cient system of draft regulating dampers at

- the grate ash-zone. ' ;

The invention will first be- aesc1'i13ed and

part of this specification, Figure 1 is a

"partly broken out longitndinal section of a
preferred type of stoker grate arranged
within a stationary steam boiler furnace.
Fig. 2 is an enlarged sectional side view of |
the grate with central portions broken cut. j
Fig. 8 is a bottom plan view of parts of a
few front grate bars. Fig. 4 is an enlarged
sectional plan view showing the driving
_chain connections of transverse grate bars.
Figs: 5 and 6 are detailed face and side
'views showing a preferred hinge connection |
for the independently movable inner part :

of the grate bar web. Fig. 7 is an enlarged
centrally brcken-out transverse vertical sec-

tion on the line a—« in Fig. 1. Fig. Sisa |

. sectional side view of the rear grate turn
" omitting the inner drum and with a for-

.50

55

‘wardly arranged flat cuter abutment. Fig.

9 is a centrally broken-out sectional side
view showing *frent and rear turns of a
modified grate. Fig. 10 shows the rear grate
turn of Fig. 9, without an inner air-sealing

“drum. Fig. 11 shows how an independently

movable air-sealing drum may be used be-

‘tween disk wheels supporting the rear grate
turn. Fig. 12'shows a medified longitudinal !

TRAVELING STOKER-GRATE.
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! link-grate and ash-zone dampers:: Fig. 13

shows a link-grate having inner fuel-sift-
ings conveyers, and Fig: 14 is a perspective
view of a few assembled links used in
Fig. 13. ' P o

Referring now .more ¢specially to Figs.
1 to 6 of the drawings, the numeral 1 indi-
cates the front turn of the endless grate; 2

Is the upper grate run, 3 is the rear ‘grate.

turn, and 4 is the lower grate run. It now

| is preferred to use fuel-carriers formed as

transverse grate bars having a main imper-
forate or air-excluding web portion 5 pro-
vided with outer longitudinally projecting
teeth or fingers 6 which loosely intermesh

‘with teeth of adjoining bars to form a draft-
] ¢ . providing fuel bed at the upper grate run.
provide for grinding soft clinkers from the

Each grate bar web comprises the part 3,
aud- an ‘inner imperforate ‘movable part
which is preferably made as a plate 7 cou-
pled by hinges 8 to the main web portion 3.

The transverse grate bars are preferably

coupled together. This is done by forming

or providing a fixed longitudinal Ing 10 on

- each end of two steel plates 9, 9 which form
- front and rear portions of‘the inner part of
- the main bar web 5. The two Ings 10: 10 at
* then will be specified in the appended claims. '
In the accompanying drawings forming

each end of the web oppose an’outer link 11,

and between the parts 10..11, are placed the -

ends of links 12, 12. All parts 10. 11, 12,
are pivoted together by removable bolts or
pins 18, as shown in Fig. 4. The spaces 14,
between the ends of the links 12. receive the
teeth of front and rear sprocket wheels 15,
16, respectively mounted  on - transverse
shafts 17, 18, supported in the stoker side
frames 19, 19. These ‘frames carry rollers
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20. sustaining the upper and lower grate *

wruns 2, 4. The front shaft 17 is journaled -

in movable boxes 21, operated by screws 22,
for taking up undue slackness of the end-

less grate. The grate mav be operated by -

ordinary worm-wheel and ratchet gearing
23. or by any othér mechanism. =~ -

The stoker front is adjustable vertically
with a hopper 24. and mav be supported by
bolts 25. or otherwise, to regulate the depth
of fuel fed from the hopper upon the upper

grate run 2, under the ignition arch 26.°

The rear portion of the grate is supported
by the sprocket wheels 16, and also by an
outer air-sealing and clinker-grinding abut-

ment’ which may be the top -of a low wall

27, built across the furnaceé but'is preferably

a metal block or cap 28, fixed to said wall.
cing 3, whil

This wall may have ai
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is normally closed by a door 80.. A chain 81,
is coupled to the door and to a rod 32. "By

pulling this rod the door may at times be:

““opened to allow ashes which had fallen from

10
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. be described.” With these fuel - carriers |
. 30

35

the rear grate turn 3, to flow from a rear
ash-pit 33, formed between the wall 27, and
a higher wall 84, into the front ash-pit. 35.
This pit 35, and ‘the space or chamber 36,

between the upper and lower grate runs 2,

4, form the air-intake, and the hot products
pass through the main combustion chamber
37, and around or through-a steam boiler
38, or other structure set above or near the
grate. ' T e :

“To prevent passage of air from the alr-in-

‘take 35—36, into :the combustion chamber
37, except as'needed for maintaining proper
combustion of fuel on the upper grate run

9, it is necessary to provide both inner and
outer air-sealing means or devices at rear
parts of the traveling grate. The improved
air-sealing means constitute important fea-

_tures of this invention and are adapted to . _
_runs 2, 4, to there form the most effective

grates having fuel carriers made with either

. movable or immovable inner portions. " The

air sealing means as applied to_an endless

grate having transverse fuel carriers formed -

with inner movable web parts 7, ‘will first

5—6-—7, there iy preferably used within-the
rear grate turn 3, a transverse drum 39,
shown corrugated and fastened. to flanges
40 on the inner faces of the :opposite
sprocket wheels 16, 16. “As the grate bars
form the rear grate turn 3, the drum 39,
acting as a- guide, folds the movable: web

. parts 7 on their hinges 8, as at 7—2, in Figs.

40

1 and 2; and edge portions. of the parts 7—2
then abut or closely approach each other,
and said parts 7—2 also abut the inner

edges of the web parts 5. The grate turn.

3 thus i air-sealed from within or at the

. inside by edgewise contact ‘of inner parts

45

7—9 of “adjoining grate bars. - Each web
part 7—2 also has two lines of air-sealing
contact with two parallel ridges of the cor-

-rugated drum -39, thus further assuring an

effective air-seal at the inside of the grate
turn 8. Each grate bar 5—6-—7, thus-pref-
erably has four air-sealing places, two with
adjoining bars and two with the'drum. ~The
drum corrugations: also provide pockets 41

_ receiving. fine ashes which: thus- cannot ‘pre-
- vent effective air-sealing adjustment'at 7-—2,

60

of the movable web parts 7.
drum 39 be omitted the inner air-seal at.the
grate turn 3 would be made by the grate bar
parts 7 when adjusted as at 7—2, by inner

flange guides 42 on'the sprocket wheels 16,

as shown in Fig: 8 of the drawings.' The

“outer abutment 28 spans the space between

. the main imperforate web.parts 5-of any

two adjoining grate bars and thus coacts
with said parts 5 and the inner imperforate
grate bar web, parts 7, when closed at T—2,

1,010,758

Should the

to completely air-seal the inside and out-
side of rear parts of the grate. -
 The web hinges 8 are specially designed
to allow the web part 7 to turn the angular
corner of the main web part 5; or-its plate
9, and to later fold clozely against the inner
edge of the pari 5 to then prevent passage
of air between said parts 5, 7. The hinges
8 comprise one member 43 fixed to the part
5 or its plate 9, and having lugs 44 jprovided

with vertical ‘slots 45: These slots receive.
‘the ends of a pin 46 which is fixed in a lus

47 on the other hinge member 48 fastene

70

5

to the web part 7...The main web part-5, . '

or 5--9; is notched to receive the hinge lugs

80

and to permit rising of the pin-carrying .

lug 47 as the folding web - part.7 -settles
snugly against: the inner edge -of the main
web part 5 while the pin ends rise in the:lug
slots 45, SRS S e

85

The, hinged web parts 7 fpfeferdblyf-BaVe :

sufficient width when folded to fully close

i

&dge-to-edge at-the upper and lower grate

draft dampers and fuel siftings conveyers
hereinafter described. . This causes the edge
portion of one web part 7 to slightly overlap
the edge of the adjoining part.7 while they
at T—2, travel together around . the rear
grate turn 3 to internally air-seal it by edge-
phrase “edgewise contact” includes this
slight preferred edge overiapping of the
web parts 7 at the rear grate turn, as well
as.a true edge-to-edge. contact which there

would occur 1f the parts 7 were made nar--

rower -and - then would not. tightly close
edgewise at the upper and lower grate runs.

.The outer abutment 28 may be located
directly under the rear. grate turn 3, as

then has a concave face fitting a portion of
said turn 8. The outer abutment also may

“have a flat top and then would be-located

forward of the grate turn3, as:shown at

ment 28 is-used it is desirable,-and when the
flat abutment 28—1 is used 1t{is necessary,
to-continue -closure of one or more-of the

‘bar web parts 7 at the lower graté run: di- 1

wise - contact as above. described. - This.

90
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105
shown in Figs: 1 and 2, and 9 to 13,-and - -

110

981, in Fig. 8.” When the concave abut-.

rectly in front-of -the rear grate turn to:-

“there-form an.inner air-seal or barrier.

- “Lower guides coact with the grate bar web

pirts 7 for various purposes. - These guides

preferably comprise two or more longitudi-

nal bars 49 fixed at their longer front por-
-tions 49—38, to overlying brackets: 50 which
- ave fastened to the opposite side frames 19.
-Thé upwardly yielding rear  parts of -the
bavs 49 comprise intermediate higher-level

120

125

portions 49—2, and extreme rear, portions:

49-1, which are at the same lower level-as
the front guide parts 49—3. Brackets 51
fixed to the frames 19, have ends whicl, un-
derlie thie guide bars 49 at the points of

130
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junction of their parts 49—1, 49—2. The
guide bars normally rest upon said brackets
51, and may rise therefrom.

As the closed grate bar web parts 7—2,
pass forward from the air-sealed rear grate
turn 8, they run under the guide bar ends
49—1, which hold them closed edgewise as
at 7T—3, to convey ashes falling from the
drum at the turn 3, until said closed parts
7—38, pass along under the higher guide bar
parts, 40—2, which permit said closed parts
7—3, to tilt open as at 74, and discharge
the ashes into the front ash-pit 85. As the
opened web parts 7—4, move forward un-
der the guide bar parts 49—3, they are again
attomatically closed edgewise as at T—35,

. and then serve as conveyers which carry to-

20

25
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50

- ash-zone dampers.
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ward the furnace front practically all of the
fine good fuel 52 which sifts through draft
openings of the front portion of the upper
grate run 2. These fuel siftings 52 thus are

conveyed forward until the closed web parts’

T—35, pass the front ends of the guide-bars

49, when said web parts successively and |

fully tilt open downward as at 7—6, and
discharge the fuel siftings into a chamber
53, formed between the teeth 6 and web

parts 3—7, of two adjoining grate bars. As
these bars begin their front turn at 1 around

the sprocket wheels 15, the narrow, sinuous
openings 54 which appeared at the lower
grate run 4, between the teeth 6 of adjoin-
ing bars become much larger openings 53
around the diverging bar teeth, as shown in
Figs. 2 and 3, and the fuel siftings 52 in the
chamber 53, gravitally escape through said
enlarged openings 53, as shown at 52—1. in
Fig. 2, and fall outside the furnace front
and ‘later will be re-charged into the fuel
feeding hopper 24.
the movable grate bar web parts 7, may be
permitted to open at 7—4, five being so
shown in Fig. 1, three in Fig. 2, and two in
Fig. 8. ’ o

In view of varying depths of fuel on the
upper grate run 2, and of varying speeds of
travel of the grate, and of varying draft
pressures maintaining combustion of fuel on
the grate, it is desirable and scmetimes nec-
essary to provide adjustable air-barriers or
dampers at or below the rear part or ash-
zone of said upper grate run. Mechanical
stokers have hertofore had varions types of
It is new to use inner
movable grate bar web parts 7 as such
dampers and to close them by subjacent piv-
oted frames two or more of which may be
used. Two frames 56, 57, are shown and
they are pivoted together by the shaft 58 on
the front frame 57, while the rear frame 56

is pivoted by its shaft 59 to brackets 60,

fixed to the stoker side frames 19. Any ap-
proved mechanism may be used to succes-
sively raise the pivoted frames 56, 57, such
as rods 61, 62, coupled to crank-arms 63, 64,

Any desired number of

fixed to the frame pivot shafts 59, 58. When
the rear frame 56 is raised about level by

-pulling the rod 61, said frame will be locked

suitably, say by a pin 65, passed throtgh the
rod into a side frame 19. All grate bar
web parts 7, passing over said raised frame
56, will be closed edge-to-edge as at 7—1, in
Figs. 2 and 8, to serve as dampers cutting
off air draft through all that portion of the
grate ash-zone overlying said parts 7—1,
while web -parts 7 overlying the front still
lowered frame 57, will remain open, as in
Fig. 2. Should larger closed damper area
be required this may-be obtained by pulling.
the rod 62, thereby turning the shaft 58 and
raising the frent frame 57 which then will

70
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be locked to cause closure as at 7—1, of all

pivoted web parts 7 moving over said frame.

‘By unlocking and retracting the rods 62, 61,

the pivoted frames 37, 56 will successively
swing downward. to allow superposed closed

web damper plates T—1, to again. gravitally

-open," as shown in Fig. 1. The lowered

frames rest upon cross-bars or other stops
66, which are fixed t6 the stoker side frames
19, and hold the lowered frames clear above
the moving lower grate run 4. The swing-
ing damper-plates actuated by the pivoted
frames thus cut. off passage of air through
any desired definite area of the grate ash-
zone and-thereby avoid the bad effects of
open 'blow-holes .at thinner reéar portions of
the fire-on the grate.
be used to assure still larger ash-zone dam-
per area, the third frame would be pivoted
to the front end of the frame 57, and would
have its own pull-rod connections for rais-
ing ‘it after the two frames 56, 57 were
raised, thus closing more web parts 7 at T—1,
substantially as above desecribed. '
From the above description it will be ob-
vious that inner movable or hinged grate
bar parts or plates 7. are. automatically

closed at 7—1., for anv desired grate ash-zone .
b A )

arvea by the pivotally conpected frames 56,
57, one of which also is pivoted to relatively
fixed supports, and said parts 7 are closed
at 7—2, by the drum 389, or by the equiva-
lent sprocket wheel flanges 42, to internally
air-seal the rear grate turn 3, and said parts
5. are closed at 7T—3, by the guides 49, to.
make an inner air-seal and to convey ashes
forward. and these guides also permit the
parts 7, to open at 7—4, to dump said ashes
and then close them at 7—5, to catch and
convey forward the good fuel siftings. and

95

Should three frames .'

100

105
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the guides also permit tilting of the parts 7, -

at 7—6. for dumping the recovered siftings

prior to their final discharge at 52—1, at the -

furnace front. :

" Figs. 9 and 10 of the drawings show that

the inner air-seal of the rear grate turn 3,

and the fuel siftings conveyers, may -be

formed ~by transverse grate bars having-

outer parts 5—6, like the bars showa in

130
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F1g° 1, and A but havmg inner unhlnged or
rigid web poxtlons ‘preferably -formed. by
inner. parts of the bar side plates 9, 9, which
are diverged sufficiently to ca,use them to
abut or quite closely approach each other
edgewise to make the air-seal at the grate

- turn 8. With this type of grate bar may

10

15

20

25

be used: an inher cylindrical drum 67, fixed

to the sprocket wheels 16, as in Fw 9.
With this drum the diver, ged inner- palts of

each ‘grate bar have two air-sealing places |
Jor lines of contact.

-In Fig. 10, where the
drum 68 is too small:to allow the. grate bars

“to touch it, each grate bar has but two air-

sealing places or. lines of contact at its
plates 9, 9, with the adjoining bars, sub-

;stantla,lly as have the mov able grate bar

parts 7, when ad]usted m Fig. 8.

In Fig. 9, each grate bar has four air- seal—

ing: places or; lines of contact, or two with

“adjoining bars and two W1th 3, drum, sub-

stantlally as have the movable grate bar
parts 7, when adjusted at.7—2, in I*lgs 1
and 2.
Fig. 11 sufﬁcmntl" shows that an inner

‘air-sealing drum 69 may be placed loosely

- yithin the rear. gmte turn 8, between oppo-

30

- lower part.of the rear grate turn 3 3, without.

~ ‘upon the simft 72.

35

40

site disk-wheels 70, and- may bear upon
thrust blocks 71, which are fiXed or bolted to
a non-revoluble shaft 72, This permits up-
ward yielding of the drum 69, with the

lifting the heavy wheels 70, which may turn
TFig. 11 also shows that
the diverged inner pdzts of transverse grate
bar webs need not- touch each other when
they make radial contact with an inner
drum of any kind at the rear grate turn 3,

“if 'a’ solid- air-sealing and clinker- gundm(r‘
‘abutment 28 be nsed at the outer face of

. fhe grate. -

"The diver ged inner web parts of the omte

N'bals shown in Figs. 9, 10 and 11, form cups

45

50

73, which at: ﬂlL lower grate run 4, catch

good fuel siftings’ 52, which fall thromrh
the upper grate run 2, and convey them £or-

ward, and Fig. 9 shows how said siftings’
may pile um‘vmd more -or less A ithin. the,

closed front grate turn”at 522, and roll
backward into the grate chamber 538, at the

junction of the. lower grate run 4 and front: ¢
Ag the grate continues ifs.

grate. turn 1;,

* movement its Dbar ﬁntrem diverge. to pro-
* duce arcund them the larger epenings 55,

55

60

through' which the recovered .siftings fall

from the chamber 53, as shown at oZ——-;, in-
Fig. 9,and %ub%ta,ntmllv as when the hinged-
Web conveyers 7 of B Tlos 1 and 2 are ubed e

Ashes may lodge in the cup conveyers 73 at
rear ‘portions of the grate, and these sepa-
rated cups will'not catch at the lower grate
run 4, all the good fuel which sifts throtgh

. the upper grate run, and the siftings prior

60

to their final discharge are. plled up at
52—2, inside the abuttmg cups 73 at the

Jifted from the brackets al
grate turn is lifted at one "end by a hard’
.clinker 75 riding over either-onter abutment

1,010,758

closed front grate turn, These objectlons

.do not apply to the grate having inner mov-

able web portions 7, which open at 7—4, to
prevent mixing of ashes with the recovered
fuel siftings, and all of these s1ft1ngs lodge
on the lower: closed web parts 7—>5, which
when opened at 7—6, permit the s1ft1ngs to
fall  directly into.the chamber 58, whence
they finally escape at 5o—1, WlthoulL having
been piled up within the fxont graté turn.

The important upward yleldlng of the
rear grate turn 8, will now be fully ‘ex-
phmed The ob]ect of this yielding 1s to

‘allow clinker-holding or ‘warped fuel car-

viers to_easily pass over any outer supp(nt
for rear portmns of the grate ‘without j Jam-
ming,or stopping the grate. In Figs.'l, 2,

8, 9, 10 12 and 13, ‘the rear grate turn sup-
portmg wheels 16 are bored larael than the”

shaft 18 to provide next the shaft a clearance
space 74, permitting the wheels'to swing up-
ward and forward eccentrically. 'The outer
abutment 98, or 28—1, is so located that
most of the weight of the wheels 16, the
grate turn 3, and “the inner drum when used
will fall upon the shaft while allowing said
grate turn to bear heavily enough upon the
0ute1 abutment to cause said abutment to

vrlnd all soft hot clinkers from the fuel-’

arrying faces of the grate and without
hftmg said grate turn 3. Should a hard

clinker 75 on the fuel carrier pass unground

over the abutment it will, as shown in Figs.

9 and 9, simply raise one erd of the grate-

turn 3, and ths inner drum when used and
one sprocket wheel 16, until’ the clinker
passes forward off ‘the abutment and the
pqrts again resume ‘normal poqmons shown

n 1*1»‘\ 1.and 10. Passage of an edgewise-

w Alped grate bar over the outer abutment
would in like manner temporarily raise the
grate turn 3. With the loose drum 69, of

_Flg 11, a hard clinker or warped grate hax

would lift the drum as it turns slig
the fixed thrust-blocks 71, theve beit
cient” Jower uearan(‘e space af 76 betweéen
the wheels 70, and the SA{:QML grate bar
conplings to permit this indep enident dram
movement.
ner movable web p01t10ns 7, and Tower
idps 49 operating them, the rear guide
parts 49—1, and 49—2, are tempoml y

vua }_J\‘T

With the grate bars having in-’

when the réar
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28 or, 28—-1, unfi whether the inner air- <e‘ﬂ— :

ing dium be nzed or omitted.
Figs. 9,10 =

swinging ash-zone d‘an“l ave to be thin

plates 77, fixed one to the toj: «f each of the

57. When

swinging pivoted frames 56,
aised and

these frames are successively

lowered by operating. their puil-rods as

: i 11, show that with grate
hars having air weahng parts or cups o,
later fmmmw fuel siftings conveyers, the

130
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.above described, the plates 77, swing with
the frames and ‘thus are made to elose and
open the spaces between said cups 78, to con-
trol the draft through the grate ash. -Zone.

5 . Fig. 12 shows'an inner yielding air-seal-

ing drum 78 and an outer concaved air-seal-
ing and clinker-grinding abutment 28, with
an eiidless ‘grate formed of series of lon01~
tudinal links 79, hung at their side- 1apnm
ends upon transverse pivot rods 80. These
side-lapped link ends together form trans-
versely ranging air- e\cmdmg grate portions
the longitudinal space between any two of
which is spanned or closed by the inner
drum 78, and the outer abutment 28, to form
inner and outer air-seals at the wmte turn 3.
Fig. 12 also shows one of a series of short
swinging damper-plates 81, which are pivot-
ed at 82, to the opposite fixed side frames
19, Underlying pivoted frames 56, 57, ave
to be adjusted to close and open said dam-
per-plates 81, at the grate ash-zone. A
space- brldglnu’ damper-plate 83, is fixed to
the frame 56, between the rearmost swing-
ing plate 81, and the drum 78.

“Hags. 13 -and 14, show that longitudinal
hnks 84, “which are pivoted at their Lhinnez
side- hpped ‘ends upon transverse rods 85,
" haveé angul‘u‘ flanges 86, which abut trans-

] verselv and thus form a continuous trans-

verse Fuel siftings conveyer 87. These con-
. veyers 87, act Tike the above named grate bar
cups 73,.in abutting each other to form an
inner alr seal at the rear grate turn 3,
whether the inner drum 88, be used or omit-

ward between adjoining conveyers 87, and
through small openings 89, between the link
ends, as’ indicated by- the arrow, and the
good fuel siftings are finally discharged
through these openings when enhrged at
the front grate turn 1. Damper- pl‘\tes T,
may be fix ed to swinging frames 56, 57, to
control the draft through the ash-zone of
this link grate. Grates made with either
- Yinks: 79 or 84, also may rest upon a for-
wardly located flat abutment 28—1, if ‘an
air-barrier plate be fitted inside the lower
grate run 4, between the grate turn 3 and

0 said flat abutment.

‘In all ‘the above described forms of the
invention the opposite ends of the rear
“grate turn are air-sealed by opposite sides
19,19 of ‘the stoker frame, or by opposite
furnqce side walls 90, 90, should said parts
19, be omitted. VVhether the transverse
drate bars have movable inner parts 7, or
have rigid inner air-sealing parts, it is pre-
ferved to make their fuel-carrying portions
8, in two or three or more transversely
ified cast-1ron sections held to and between
the steel side plates 9, 9, by bolts 91, as
W m Figs. 4 and’ 7 to permit easy re-
'wal of -any -injured fuel - carrying  part

5, without stopping the grate.

g5}

There are special advantages in using fiel
earriers formed as transverse grate bf\rs hav-
ing either wovable or rigidinner air-sealing
no:’no% ﬁhl"ll nmv alse recover the fuel
ve:s Wlth longitudinal link
v in Figs. 12 and 13. All
e mmany joints through
' leakage may occur
Transverse grate

: J
,..4

at rear par tf*

bars avoid th and theiy onter
fuel-c arl‘ylng also may be easily re-
newed wi‘fhoui stoppl g the grate while
link - grates usually ar topped to renew

worn-out links,

When the outer air-sealing -a butment 28,
is used under the internally air-sealed gr ate
tum 3, and when ash-zone dampers at the

rate run 2, may not be required, air-sealing

‘" the interior of the grate to prevent pas-
sage of excessive volume of air from the in-
ta.\..\, Uu—SG, into the c¢ombustion chamber
37, is effected by the inner air-seals at the
rear grate turn 3. Should this abutment 28,
be used with the grate turn inner air- seals
and with required ash-zone dampers, said
dampers ﬂxm would complete necessary air-
senling of the interior of the grate. - Shonld
the flat forward outer abutment 28--1, be
used with inner air-seals at the grate turn 3,
and sheuld ash-zone dampers be omitted,
necessary air-sealing of the interior of the
grate would be completed by the web plates
7, when closed at 7—3, in Fig. 8. Should
this abutment 28—1, be used with the grate
turn inner air-seals and with ash-zone dam-
pers, these dampers and the closed web
plates 7—3, or an equivalent air-barrier
plate, then would complete necessary air-
sealing of the mtel ior of the grate.

The terms 1mpe1f0rate and “air-ex-
cluding” and “abut” “abutting 7 used
in this specification are to be ccmxtluﬂd as
including substantially imperforate air-ex-
cluding pqrtq of the fuel carriers which
either touch or quite closely approach each
other or the inner drum or the outer fixed
abutment to air-seal rear portions of the
grate in manner substantially as above de-
scmx)ﬂd

An inventor should disclose and have pat-

ent protection for the best or more complete .
“devices and their cembinations which may

be used most qu"mtmeouslv. and he shounld
also clearly Qpecuv and have patent pro-
tection for all novel sub-combinations of
parts Wthh may be used with perhaps less
advantage but witl 1_0<‘od practical results.
Tt is believed that all ctch combinations and
sub-combinations of parts contributing more
or less to the advantageous use of thlq in-
vention and snecmﬁd in the -appended
claims, will be clea*lv understood without
further detailed deqcmptlon
1 claim as my invention
. A traveling stoker grate movable be-
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tween an air-intake and a combustion cham-
ber und comprising fuel-carriers formed as
transverse grate bars having air-excluding

web portions, supports sustaining said grate.

bars at the rear grate turn, and a system of
air-sealing barriers coacting to cut off the
combustion chamber from the air-intake ex-
cept at the fuel-combustion zone of the grate
and including said grate bar webs whieh
abut each other edgewise at the grate turn
and thereby form an inside air-seal at said
turn, and a barrier opposing said webs and
air-sealing the outside of rear portions of
the grate, and necessary barriers completing
air-sealing of the interior of the grate.

2. A traveling stoker grate movable be-
tween an air-intake and a combustion cham-
ber and comprising fuel-carriers formed as
transverse grate bars having air-excluding
web portions, supports sustaining said grate
bars at.the rear grate turn, and a system of
air-sealing barriers coacting to cut off the
combustion chamber from the air-intake ex-
cept at the fuel-combustion zone of the grate

5 and inclyding said grate bar webs which

abut each other edgewise at the grate turn
and also radially abut a portion of said grate
turn supports and thereby. form an inside
air-seal at the grate turn, and a barrier op-
posing said webs and air-sealing the outside
of rear portions of the grate, and necessary
barriers completing air-sealing of the inte-
rior of the grate. - )
8. A traveling stoker grate movable be-

tween an air-intake and a combustion cham-.

ber and comprising fuel-carriers having
transversely ranging air -excluding parts,

R supports sustaining the fuel-carriers at the

40

45

rear grate turn, and a system of air-sealing
barriers coacting to cut off the combustion
chamber from the air-intake except at the
fuel combustion’ zone of the grate and in-
cluding said transversely ranging parts of
the fuel-carriers which abut each other edge-
wise at the grate turn and thereby form an
inside. air-seal at said turn, and a non-fri-
able clinker - grinding -abutment opposing

* said transversely ranging parts of the fuel-
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carrters and air-sealing the outside of rear
portions of the grate, and necessary barriers
completing air-sealing of the interior of the
grate. : .

4. A traveling stoker .grate movable be-
tween an air-intake and a combustion cham-
ber and comprising: fuel-carriers formed as

transverse grate bars having air-excluding |

web portions, supports sustaining said grate
bars at the rear grate turn, and a system of
air-sealing barriers coacting to cut off the
combustion chamber from the air-intake ex-
cept at the fuel combustion zone of the'grate
and including said grate bar webs which
abut each other edgewise at the grate turn
and thereby form an inside air-seal at said

1,010,758

turn, and a non-friable clinker - grinding
abutment opposing said webs and air-sealing
the outside of rear portions of the grate, and
necessary barriers completing air-sealing of
the interior of the grate. :
5. A traveling stoker grate movable be-
tween an air-intake and a combustion cham-
ber and comprising fuel-carriers having
transversely ranging air-excluding parts,
supports sustaining the fuel-carriers at the
rear grate turn, and a system of air-sealing
barriers coacting to cut off the combustion

65
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75

chamber from the air-intake except at the

fuel combustion zone of the grate and in:
cluding said transversely ranging parts of
the fuel-carriers which radially abut a por-
tion of said grate turn supports and thereby
form an inside air-seal at the grate turn, and
an immovable non-friable clinker-grindijng
abutment opposing said transversely ranging
parts of the fuel-carriers and air-sealing the

outside of rear portions of the grate, and.

necessary barriers completing air-sealing of
the interior of the grate.

80
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6. A traveling stoker grate movable be- - -

tween an air-intake and a.combustion cham-
ber and comprising fuel-carriers formed -as

90

transverse grate bars having air-excluding .

web portions, supports sustalning said grate
bars at the rear grate turn, and a system of
air-sealing barriers coacting to cut off the
combustion chamber from the air-intake ex-
cept at the fuel combustion zone of the grate
and including said grate bar webs which
radially abut a portion of said grate turn

‘supports and thereby form an inside air-

95

100.

seal at the grate turn, and an immovable -

non - friable clinker - grinding abutment op-
posing said webs and air-sealing the outside

of rear portions of the grate, and necessary .

barriers completing air-sealing of the inte-
rior of the grate. » o
7. A traveling stoker grate movable be-

105

tween an air-intake and a combustion cham-

ber and comprising fuel-carriers having
transversely ranging air-excluding parts,
supports sustaining the fuel-carriers at the
rear grate turn, and a system of air-sealing
barriers coacting to cut off the combustion

chamber from ‘the air-intake except at the’

fuel combustion zone of the grate and in-
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cluding said transversely ranging parts of =~

the fuel-carriers-which abut each other edge-

wise at the grate turn and also radially abut -

a portion of said grate turn supports and
thereby form an inside air-seal at the ‘grate
turn, and a non- friable clinker - grinding
abutment opposing said transversely rang-
ing parts.of the fuel-carriers and air-sealing.
the outside of rear portions of the grate, and
necessary bartiers completing air-sealing of
the interior of the grate. L

8. A traveling stoker .grate movable be-
tween an air-intake and a combustion cham»
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20.
‘transversely ranging air-excluding parts,
“supports sustaining the fuel-carriers at the
vear grate turn, and-a system of air-sealing

25
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45
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ber and comprising fuel-carriers formed as

transverse grate bars having air-excluding

web portions, supports sustaining said grate

bars at the vear grate turn, and & system of

air-sealing barriers. coacting to cut off the
‘combustion chamber from the air-intake ex-
at the fuel combustion zone of the grate.

cept
and including said grate bar webs which
abut each other edgewise at the grate turn
and also radially abut a portion of said
grate turn supports and thereby form an
inside air-seal at the grate turn, and a non-

‘friable clinker-grinding abutment opposing

said webs and air-sealing the outside of rear

‘portions of the grate, and necessary barriers

completing air-sealing of the interior of the
orate. -

9. A traveling stoker grate movable be-
tween an air-intake and a combustion cham-
ber .and  comprising fuel-carriers having

barriers coacting to cut off the combustion
chamber from the air-intake except at the
fuel combustion zone of the grate and. in-

“eluding said transversely ranging parts of
the fuel-carriers which abut each other edge-
wise at the grate turn and thereby form an
inside air-seal at said turn, and an air-seal-
“ing and clinker-grinding abutment opposing

the onter face of the grate turn for an arc as
long or longer than the space between any

two adjacent transversely ranging air-seal-

ing ., portions of the grate, and mnecessary

“barriers completing air-sealing of the inte-

rior of the grate. .

. 10. A traveling stoker grate movable be-
tween an air-intake and a combustion cham-
ber-and comprising fuel-carriers formed as

_trapsverse grate, bars having air-excluding

web portions, supports sustaining said grate

Dbars at the rear grate turn, and a system of
‘nir-sealing Darriers coacting to cut off the

combustion chamber from the air-intake ex-

_cept at the fuel combustion zone of the grate
“and -including said grate bar

webs ‘which

" abut each other edgewise at the grate turn

55
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_and thereby form an inside air-seal at said
50

turn, and. an air-sealing and _clinker-grind-
ing ahutment cpposing the outer face of

_the grate turn for an arc as long or longer
than the space between the webs of any two
‘adjoining grate bars, and necessary barriers
_completing air-sealing of the-interior of the
grate... . L _

. .11. A traveling stoker grate movable be-
‘tween. an ‘air-intake and a combustion cham-

ber and ‘comprising fuel-carriers having

transversely ranging air-excluding . parts,

supports sustaining the fuel-carriers at the

..year grate turn, and a system of air-sealing

barriers coacting to cut off the combustion
chamber from the air-intake except at the

e

fuel combustion zone of the grate and in-
cluding said iransversely ranging paris of
the fuel-carriers which radially abut a por-
tion of said grate-turn supports and there-
by form an inside air-seal at the grate turn,
and an air-sealing and clinker-grinding
abutment opposing the outer face of the

_grate turn for an arc as long or longer than

the space between any twe adjacent trans-
versely ranging air-sealing portions of the
grate, and necessary barriers completing
air-sealing of the interior of the grate.

12. A traveling stoker grate movable be-
tween an air-intake and a combustion cham-
ber and comprising fuel-carriers formed as
transverse grate bars having air-excluding
web portions, supports sustaining said grate
bars at the rear grate turn, and a system of
air-sealing barriers coacting to cut off the
combustion chamber from the air-intake ex-
cept at the fuel combustion zone of the grate
and including said grate bar webs which
radially abut a portion of said grate turn

supports and thereby form an inside air-

seal at the grate tuwrn, and an air-sealing
and clinker-grinding abutment opposing
the outer face of the grate turn for an arc
as long or longer than the space between the
webs of any two adjoining grate bars, and
necessary barriers comple
the interior of the grate. -

13, A traveling stoker grate movable be-
tween an air-intake and a combustion cham-
ber and comprising fuel-carriers “having

transversely ranging air-excluding parts,

supports sustaining the fuel-carriers at the
rear grate turn, and a system of air-ssaling
barriers coacting to cut off the combustion
chamber from the air-intake except at the
fuel combustion zone of the grate and in-
cluding said transversely ranging parts of
the fuel-carriers which abut each other edge-
wise at the grate turn and also abut a portion
of said grate turn supports and thereby forim

‘an inside air-seal at the grate turn, and an

air-sealing and clinker-grinding abutment
opposing the outer face of the grate turn
for an arc as long or longer than the space
between any twe adjacent transversely rang-
ing air-sealing porticns of the grate, and
necessary batrriers completing air-sealing of
the interior of the grate. _

14. A traveling stoker grate movable be-
tween an air-intake and a combustion cham-
ber and comprising fuel-carriers formed as
transverse grate bars having air-excluding
web portions, supports sustaining said grate
bars at the rear grate turn, and a system of
air-sealing barriers coacting to cut off the
combustion chamber from the air-intake ex-
cept at the fnel combustion zone of the grate
and including said grate bar webs which
abut each other edgewise at the grate turn
and also radially abut a portion of said
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ate turn supports and thereby form an
msider air-seal at the grate turn, and an air-
sealing and clinker-grinding abutment op-

posing the outer face of the grate turn for

an arc as long or longer than the space be-
tween the webs of any two adjoining grate
bars, and necessary barriers completing air-
sealing of the interior of the grate. :

15. A traveling stoker grate comprising
fuel-carriers having transversely - ranging
air-excluding parts, devices flexibly eoupling
the fuel-carriers together, supports sustain-
ing the coupled ‘fuel-carriers at the rear
grate {urn, said fuel-carriers and their cou-
pling devices and supports coacting to form
an inside air-seal at the grate turm, and an
immovable non-friable clinker - grinding
abutment opposing said transversely rang-

ing parts of the coupled fuel-carriers and.

air-sealing the outside of rear portions of
*he-grate. . : ) :

16. A traveling stoker grate comprising
fuel-carriers formed as transverse grate bars

having air-excluding web portions, devices:

flexibly coupling the grate bars together,
supports -sustaining the coupled grate bars
at the rear grate turn, said grate bars and
their coupling devices and supports coacting

-to form an inside air-seal at the grate turn,

and an immovable non-friable clinker-
grinding abutment opposing the webs of the
coupled grate bars and air-sealing the out-

. side of rear portions of the grate.
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17. A traveling stoker grate comprising

fuel-carriers having inner conveyers adapted

at the lower grate run to catch unconsumed
fuel siftings dropped from the upper grate
run and to carry said siftings to and dis-

~charge them at the front or outer portion of |

the grate. o -
- 18. A traveling stoker grate comprising

- fuel-carriers formed as transverse grate bars

having inner conveyers adapted at the lower
grate run to catch unconsumed fuel siftings
dropped from the upper grate run and to
carry said siftings to and discharge them at

" the fr'nt or outer portion of the grate.

50

55

60

65

-19. A traveling stoker grate comprising
fuel-carriers having outer portions forming

a fuel bed at the upper grate run and having

inner fuel siftings. conveyers at the lower
grate run, said outer portions of the fuel-
carriers separating farther at the front grate
turn to there permit final discharge of recov-
ered fuel siftings. ' ' .
20. A traveling stoker grate comprising

- fuel-carriers formed  as  transverse grate

bars having outer portions forming a fuel
bed at the upper grate run and having in-

ner fuel siftings conveyers at the lower grate’

run, said outer portions of the grate bars
separating farther at the front grate turn to
there permit final discharge of. recovered
fuel siftings. ‘

21. A tra{veliﬁg‘stoker-' graté compnsmg

v
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Tuel-carriers formed as transverse grate bars
having webs provided at outer parts with

' teeth or fingers which intermesh at the up-

per grate run to there form a fuel bed, said

‘Wwebs having inner fuel siftings conveyers at

the lower grate run, the web teeth separat-
ing farther at the front grate turn to there
permit final discharge of recovered fuel sift-
ngs. , ' _

22. A traveling stoker grate comprising a
series of fuel-carriers having inner fuel sift-
ings conveyers which by edgewise contact
with each other at the rear grate turn form-
an inside air-seal at said turn.

23. A traveling stoker grate comprising a
series of fuel-carriers formed as transverse

grate bars having inner fuel siftings convey-

ers which by edgewise contact with each
other at the rear grate turn form. an inside
air-seal at said turn. L

24. A traveling. stoker grate comprising
fuel-carriers having inner fuel siftings con-
veyers, and a drum or abutment arranged
within the rear grate turn and with which
said conveyers are in contact thereby form-

- ing an inside air-seal at said turn, and means

air-sealing the outér face of the grate.
25. A traveling stoker grate comprising

fuel-carriers having inner fuel siftings con- °

veyers, and a drum or abutment arranged
within the rear grate turn and with which
the conveyer of each fuel-carrier has two air-
sealing’ contacts thereby forming an inside
air-seal at said turn, and, means air-sealing
the outer face of the grate.

' 26. A traveling stoker grate comprising
fuel-carriers formed as transverse grate bars
having inner fuel siftings conveyers, and
a drum or abutment arranged within the
rear grate turn and with which said convey-
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ers are in contact thereby forming an inside °

air-seal at said turn, and means air-sealing
the outer face of the grate. o :

27. A traveling stoker grate comprising
fuel-carriers formed as transverse grate bars
haying~inner fuel siftings conveyers, and a
drum or abutment arranged within the rear
grate turn and with which the conveyer of

-each grate bar has two air-sealing contacts
thereby forming an inside air-seal at said

turn, and means air-sealing the outer face of
the grate. - -

28. An endless traveling stoker grate com-
prising fuel-carriers formed as transverse

| grate bars having an air-excluding main web

portion provided with outer fuel sustaining
parts, and an air-excluding inmer auxiliary
web plate or part hinged to said main web
portion and coacting therewith in air-seal-
ing functions.., BN ‘

. 29. An endléss traveling stoker grate com- -
prising fuel-carriers each including an air-
excluding main web portion having .outer
longitudinal fuel-sustaining teeth or fingers,

and an air-excluding inner auxiliary web 1
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plate or part hinged to said toothed main
“web portion and coacting therewith in air-
sealing functions. - ’
80, A traveling stoker grate comprising
fuel-carriers having an air-excluding main
" web portion provided with outer fuel-sus-
taining parts, and an air-excluding inner
“auxiliary web plate or part hinged to said
* main web portion and coacting therewith in
air-sealing functions; the auxiliary veb

“‘plate hinges comprising one member having

“vertical slots and another member having
‘ pins movable in said slots and permitting
the auxiliary web plate to turn the angular
corner of the main web part and to later
fold " closely to the. inner edge of said

.1main web. ) o :
<'81. An endless traveling stoker grate com-
prising: fuel-carriers each including an air-
, excluding main web portion having outer
fuel-sustaining parts, and an air-excluding
inner auxiliary web plate or part hinged to
said main web portion and coacting there-
~with in air-sealing functions, and guides
closing and permitting opening of said
_hinged inner web plates at different places
along the course of travel of the grate.
82. An endless traveling stoker grate com-

- prising fuel-carriers each including an air-

56
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& excluding main web portion having outer

fnel-sustaining parts, and an air-excluding
inner auxiliary web plate or part hinged to
said main.web portion and coacting there-
with in air-sealing functions, and guides
operative beneath the upper grate run in
front of the rear grate turn and there clos-
ing and permitting opening of said inner

‘hinged web plates for regulating the draft !

through the grate ash-zone. ,
85. A traveling stoker grate comprising
~ fuel-carriers having inner movable or hinged
plates or parts, and guides around the rear
grate turn closing said movable plates edge-
wise to malke an inside air-seal at said grate
5 turn. ‘
34. A traveling stoker grate comprising
fuel-carriers having inner movable or hinged
- plates or parts, and a corrugated drum
within the rear grate turn closing said mov-
able plates edgewise to make.an inside air-
seal at said grate turn and providing ash-
receiving pockets between the drum and the
closed plates.
-35. A traveling stoker grate comprising
fuel.carriers having inner movable or hinged
‘plates or parts, and guides arranged next the

" internally air-sealed grate turn at the lower
.. grate run and closing one or more of said

g0

inner movable plates edgewise directly in
front of said grate turn at the lower grate

. TUD.

.86, A traveling stoker grate comprising
fuel.carriers having inner movable or hinged

} __ plates or parts, and yielding guides next

t» turn at the lower grate run

closing one or more of said inner movable
plates directly in front of said grate turn and
permitting inward yielding of clinker-hold-
ing or warped fuel-carriers. R

37. A traveling stoker grate comprising
fuel-carriers having inner movable or hinged
plates or parts, and guides closing said mov-
able plates at the grate turn and permitting
opening of said plates at the lower grate run
in front of said grate turn for dumping
ashes.

38. A traveling stoker grate comprising
fuel-carriers having inner movable or hinged
plates or parts, and guides automatically
closing said movable plates at the lower
grate rdn to cause said closed plates to re-
ceive and carry to the outer part of the grate
unconsumed coal dropped from the fuel bed
at the upper grate run. o '

39. A traveling stoker grate comprising
fuel-carriers having inner movable or hinged
plates or parts, and guides automatically
closing said movable plates -at the lower
grate Tun to cause said closed plates to re-
ceive and carry to the outer part of the
grate unconsumed coal dropped from the

| fuel bed at the upper grate run, said guides

permitting opening of the closed plates at
or near the front grate turn for dumping
the recovered fuel siftings.

40. A traveling stoker grate comprising
fuel-carriers’each having a web portion pro-
vided at its outer.part with longitudinal
teeth or fingers which intermesh with the
teeth of adjoining fuel-carriers to form a
fuel bed at the upper grate run, each fuel-
carrier web having an inner movable or
hinged plate or part, combined with guides

| automatically closing said movable plates at

the lower grate run to cause said closed
plates to receive and convey to the outer
part of the grate unconsumed coal dropped
from the fuel bed, said guides permitting
opening of the closed plates at or near the
front grate turn for dumping the recovered
fuel siftings inte chambers formed between
the webs and teeth of adjoining fuel-car-
riers, said siftings finally discharging,from
said chambers through enlarging openings
around the diverging outer teeth or fingers
of the fuel-carriers at said front grate turn.

41. A traveling stoker grate comprising
fuel - carriers having transversely ranging
air-excluding parts, an abutment air-sealing
the inside of the rear grate turn, and a non-
friable clinker-grinding abutment air-seal-
ing the outer face of said grate turn for an
arc spanning the space between any two ad-
jacent or following transversely ranging air-
excluding portions of the grate, one of said
abutments being yielding to permi§ passage
of clinker:holding or warped fuel-carriers
between the two air-sealing abutments with-
out. jamming the grate. t

49. A traveling stoker grate comprising
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fuel-carriers formed as transverse grate bars
having air-excluding web portions, an abut-
ment air-sealing the inside of the rear grate
turn, and a non-friable clinker-grinding

abutment air-sealing the outer face of the

grate turn for an arc spanning the space
between the webs of any two adjacent or
following grate bars, one of said abutments
being yielding to. permit passage of clinker-
holding or warped grate bars between the
two air-sealing abutments without jamming
the grate.

43. A traveling stoker grate having fuel-

ccarriers, and a sectional draft regulator com-

prising swinging damper-plates at the grate
ash-zone, means adapted to actuate “said
plates including two or more pivotally con-
nected frames or parts one of which also is
pivoted to relatively fixed supports, and
means adapted to independently and suc-
cessively operate the. pivoted frames for
closing and permitting opening of the swing-
ing damper-plates. '

14, A traveling stoker grate comprising
fuel-carriers havmo- inner movable or hinged
damper-plates, means adapted to actuate
sald plates at the grate ash-zone comprising

two or more pivotally connected frames or-

parts one of which also is pivoted to rela-
tively fixed supports, and devices adapted

. to independently and successively operate
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the pivoted frames for closing and permit-
ting opening of said damper-plates.

5. A traveling stoker grate comprising
fuel-carriers, >upports havmg vertically
vielding parts sustaining the fuel-carriers
at the rear grate turn, and means sustaining
rear portlons of the grate at its outer face,
whereby clinker-holding or warped fuel-

carrlers riding over snd outer grate sustain-

ing means may yield with the grate- turn
ﬁuppmts to prevent jamming of the grate.

46. A traveling stoker grate comprising
fuel-carriers formed as {ransverse grate
bars, supports having vertically yielding
parts sustaining said grate bars at the rear
grate turn, and means sustaining the grate
bars at the outer face of rear porhons
of the grate, whereby clinker - holding
warped grate bars riding over said outer
grate sustaining means may yield with the
grate turn supports to prevent jamming of
the grate.

47. A traveling. stoker grate comprising
fuel-carriers, devices coupling said fuel-car-
riers. ‘together, supports having vertically
yielding parts sustaining the fuel-carriers at
the rear grate turn, and means sustaining
Tear portions of the grate at its outer face,
whereby coupled clinker-holding or warped
fuel-carriers riding over said “outer grate
sustaining means may yield with the grate
turn supports to prevent jamming .of the

grate.

48. A travehng stoker grate comprising

1,010,758

fuel-carriers formed as- transverse grate
bars, devices coupling said grate bars_to-
gether, supports having vertically yielding
parts sustaining said grate bars at the rear
grate turn, and means sustaining the grate
bars. at the outer face of rear portlons of
the grate, whereby coupled clinker-holding
or warped grate bars riding over said outer
grate sustalnmv means may yield with the
urate turn supports to. prevent jamming of
the grate.

49. A traveling stoker grate compnsmg
fuel-carriers, supports having

vertically-

70

75

yielding parts sustaining the fuel- -caryiers af,

‘the rear grate turn, and a . non-friable

clinker-grinding abutment sustaining rear
portions of the grate at its outer face.

50. A travehno' stoker grate comprising
tuel-carriers. formed ag ‘transverse grate
bars, supports having vertically yielding
parts sustaining said- 0'rat%e bars at the rear
grate turn, and a non- frla.ble clinker-grind-
ing abutment sustaining rear portions of the
glat@ at its outer face.

51. A traveling stoker grate comprising
fuel-earriers having transversely ranging
air-excluding parts, supports including ver-

tically yielding parts sustaining the fuel-

carriers at the rear grate turn, said yielding
parts and the transversely ranfnncr parts of
the fuel-carriers coacting to- form an inside
air-seal at the grate turn, and a barrier
opposing said transversely ranging parts of
the fuel-carriers and air-sealing a portion
of the outer face of the grate.

52. A’ traveling stoker grate comprlsmg

fuel-carriers formed as. transverse grate bars .
having air-excluding web portions, supports

1nclud1ntr vertmally vielding parts sustain-
ing said grate bars at the rear grate turn,
said V1e1d1nrr parts and the grate bar webs
coacting to Torm an inside air-seal at the
grate turn? and a barrier opposing the grate
bar webs and air-sealing a portion of the
outer face of the grate.

53. A traveling stoker™grate com]g)rlsmor
fuel-carriers havmg transversely ranging
air-ezcluding parts, supports including ver-
tically yleldlncr parts sustaining the fuel-
carriers at the rear grate turn, said yielding
parts and the tr‘msversely ranging parts’ of
the fuel-carriers coacting to form an inside
air-seal at the grate turn and a non-friable
clinker- Urmdxncr abutment opposing said
transv ersely ranging parts of the fuel-car-
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riers and alr—sealmg the outer face of rear

portions of the grate.

54, A traveling stoker grate comprising
fuel-carriers formed as transverse grate bars
having air-excluding web portlons, supports
including vertically yielding parts sustain-
ing said grate bars at the rear grate turn,

said yielding parts ‘and the grate bar webs
coacting to form an inside air-seal at the
grate turn, and a non-friable chnker grmd-
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-ing said grate
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1ng abutment oppiosingi.thej gfaﬁe bar webs

and. air-sealing the outér face of rear por-
tions of the grate. , '
5B, A ‘traveling’ stoker grate comprising
fuel - carriers having transversely ranging
air-excluding parts, supports including ver-
tically yielding. parts. sustaining the fuel-
carriers at the rear grate turn, said yielding
parts and the transversely ranging parts of
the fuel-carriers coacting to form an inside
air-seal at the grate turn, and an air-sealing
and clinker-grinding abutment opposing the
outer face of the grate turn for an arc as
long or longer than the space between any
two adjoining transversely ranging air-seal-
ing portions of the grate.

56. A traveling stoker grate comprising’

fuel-carriers formed as transverse grate bars
having air-excluding web portions, supports
including vertically yielding parts sustain-
bars at the rear grate turn, said
vielding parts and the grate bar webs coact-
ing to form an inside air-seal at the grate
turn, and an air-sealing and clinker-grind-
ing abutment opposing the outer face of the

grate turn for an arc as long or longer than-

the space between the webs of any two ad-

- joining grate bars.
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57. A traveling stoker grate comprising
fuel-carriers having transversely ranging air-
excluding parts, supports including 2 verti-
ally vielding drum or abutment within the
rear grate turn, said abutment and the trans-
versely ranging parts of the fuel-carriers co-
acting to form an inside air-seal at the grate
turn, and a barrier opposing said trans-
versely ranging parts of the fuel-carriers
and air-sealing a portion of the outer face
of the grate. .

58. A traveling stoker grate comprising
fuel-carriers formed as transverse grate bars
having air-escluding web portions, supports
including a vertically yielding drum or abut-

ment within the rear grate turn, said abut- ‘

ment and the grate bar webs coacting to
form an inside air-seal at the grate turn, and
2 barrier opposing the grate bar webs and
air-sealing the outer face of rear portions of
the grate.

59. A traveling stoker grate comprising
fuel - carriers having transversely ranging
air - excluding parts, supports including a
vertically yielding drum or abutment within
the rear grate turn, said abutment and the
transversely ranging parts of the fuel-car-
riers coacting to form an.inside gir-seal at
the grate turn, and a non-friable clinker-
grinding abutment opposing said trans-
versely ranging parts of the fuel-carriers
and air-sealing the outer face of rear por-
tions of the grate. ’ '

60. A traveling stoker grate comprising’

fuel-carriers formed as transverse grate bars
having air-excluding web portions, supports
including a vertically yielding drum oY

i T

‘abutment within the rear grate turn, said
abutment and the grate bar webs” coacting
to form an inside air-seal at the grate turn,
and a non- friable clinker - grirding abut-
_ment opposing said grate bar webs and aiv-
sealing the outer face of rear portions ‘of the
grate. _ o :

61. A traveling stoker grate comprising
fuel - carriers having transversely ranging
air - excluding parts, supports including 2
vertically yielding drum or abutment with-

the transversely ranging parts of the fuel-
carriers coacting to form an inside air-seal
at the grate turn, and an air-sealing and
clinker - grinding abutment opposing the
outer face of the grate turn for an arc as
long or longer than the space between any
two adjoining transversely ranging air-seal-
ing portions of the grate.

62. A traveling stoker grate comprising
fuel-carriers formed as transverse grate bars
having air-excluding web portions, supports
including a vertically yielding drum or abut-
ment within the rear grate turn, said abut-
ment and the ‘grate bar webs coacting to
.form an inside air-seal at the grate turn,
and an air-sealing and clinker- grinding
abutment opposing the outer face of the
grate turn for an arc as long or longer than
the space between the webs of any two ad-
joining grate bars.

63. A traveling stoker grate comprising a
series of fuel-carriers, interior supports for
‘the rear grate.turn including a loose drum
or abutment held within said turn and ver-
tically movable therewith independently of
other parts of said interior supports, and an
outside support for the grate at or near said
grate turn. '

64. A traveling stoker grate comprising a
series of fuel-carriers having transversely
ranging air-excluding parts, interior supports
for the rear grate turn including a loose
drum or abutment held within said tarn and
vertically movable therewith independently
of other parts of said interior supports, said
drum or abutment coacting with the trans-
versely ranging parts of the fuel-carriers to
form an inside air-seal at the grate turn, and
‘an outside air-sealing support for the grate
at or near said grate turn.

65. A traveling stoker grate comprising 2
series of fuel-carriers, chains coupling said
fuel-carriers together, interior supports for
the rear grate turn including wheels over
which run the fuel-carrier chains, and a loose
drum or abutment held within the grate turn
between the chain wheels and vertically mov-
able independently of the wheels, and an
“outside support for the grate at or near said
grate turn.

66. A traveling stoker grate comprising a
series -of fuel - carriers having transversely

ranging air-excluding parts, chains. coupling

in the rear grate turn, said abutment and-
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said fuel-carriers together, interior supports | the grate turn, and an outside air-sealing
for the rear grate turn including wheels | support for the grate at or near said grate 10
i)ver Wélich run th% fuel-carxiliefdchain}sl, andha | turn. .
- loose drum or abutment held ~within the _
5 grate turn between the chain wheels and ver- FRANK W. HEDDEN.
- tically movable independently of the wheels, | Witnesses: ,
said drum or abutment coacting with the Avprrr J. ApPELL,
fuel-carriers to form an inside air-seal at Arvin K. Goobwin.




