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citizen of the United States, and a resident,
of Harrisburg, in the county of Dauphin,

State of Pennsylvania

Stokers; of which the

_eation. . o

10

. the fuel thiough the furnace at a speed that
to be consumed, and:

My .invention is an
chanical stokers, and

fied. wherein means 1s

L7 will permit the fuel-

15

wherein means is also provided in connec- |
" tion with the feeding means for breaking up

~

- amount to be converted into heat, and to pre-"
-vent the formation of clinkers and the ad-.

20

~ herence of the fuel a
. the grate bars. o, S
A further object is to provide.a stoker

25

" wherein the grate bar
the front of the furnace to the rear in one-

. MECHANICAL STOKER.:

* gpécification of Leite

’ App}icatibﬁ.3ﬁiéd-.ﬂay:'2',

; To all whom it maey c"onc'e‘m.-_ﬂ e
~ " Be it known that I, Georer B. Crane, a,

, have mnvented a ne

following is & specifi

1mprovement| in me-
1 has for its object: the
. provision of a device: of the character speci-

provided for passing

“*and separating the burning fuel as it travelsy.
. in” order to. pérmit the greategt possible

nd waste products to

s will be.moved from

 plane, and from the rear to the front in a

- Jower plane, and wherein the said bars will

. be given a relative movement vertically ‘as

30
" will be distributed uniformly and evenly on |

they -move forwardly to thoroughly -slice-

and break up-the fuel, and ‘wherein the fuel

o the grate'and the fine. h
" it cokes and adlieres to the larger size. =
" A further. object is to.provide-a device

35

40

45-
-4 front view of the furnace; Fig. 5 is an

50

55

wherein the grate bars may - be renewed -
‘without. the necessity

ation. of the stoker, or

coal will be held untﬂ

of-stopping-the: oper-

slowing the operation’
thereof, and wherein the first cost will be

relatively small and the operation econom -

ical, both as concerns the operating parts

and the operation. .
In the drawings: F

iguie 1-is a side view

of a furnace provided with the ~improve-
ment: Fig. 2 is a horizontal section; Fig. 3
is a longitudinal vertical section; Fig. 418

enlarged partial side
Figs. 6, T and S -are
views respectively. of

view of the grate:

front, plan and end

the grate bar;. and

Figs. 9 to 12 ave diagramn’mﬁc_sections- of
adjacent grate bars showing the different

positions taken by the

lugs as the grate bars.

travel from front to the rear of the grate.
In the present emhodiment of the inven-

tion the furnace way
struction, as may also

he of any usual con-:
the hoiler 1, and the

1912

nd of the stoker at the front of the boiler:

anypreferred ‘manner, and from the. con-
tainer the fuel'is fed through-the bottom of

"and 6 ave arranged in-the ‘hottom of the
 container, forming a, species -of hopper bot-

outer end of the stoker, . -

“and 8, journaled one ‘above. the other, in

is provided with two.pairs of eccentrics or

‘cams 11 and "11* and 12 and 122, respectively,
arranged, and the members of each.pair be-

‘instance, the eccentrics 11°of shaft 7 have

‘same_arrangement applies to the"éccentries
12 :and '12* of shaft 8. ST P

a sectional bearing 13 forleniraging an-eccen-

_eccentrics 11 ‘and 12 has itg front end con-

‘rack hars, each link being pivoted . at: one

plate. R R P R o
|~ Each of the'rack bars 14* and 15% for the
similarly “connected to @ plate 16 secured
to the furnace floor at the.front thereof by
bolts 19%. Links 20* connect the rack bars
14¢ to the plate, and links 21° connect -the
rack bars 15%. On account of the above de-
‘seribed connection, the rack bars 14 and 15
+will be moved in the same manner, and the
bars 14* and 15% will -also-be moved in the

“to bars 14 and 15.- - .

‘3 to  point beneath ‘a suitable container 4.
for fuel, which is‘arranged-above the outer

" The’ container:-4 may Teceive the fuel:in.

“tom, having. an’opening: directly above the. .
" The stoker comprfise_s}a»pai'i; of shafts 7 -
bearings stands 9 built'in the side walls 10 -
-of the furnace. Each of the shafts 7 and 8 -

‘the pairs of each shaft being oppositely

A supporting frame or rack bar for hold-
ihg the grate bars is.operated by each eccen::
tric, and four of the rack bars are provided
for each shaft 7 and 8. Each rack bar has’

tric, and each of the rack bars 14 and 15 for.

‘nécted to a plate 18 secured to the furnace -
floor by bolts 19.  Theconnection is by
n:eans of links 20 and 21 for. the respective.

end to the rack bar and at the. other to_the

eccentrics 11* and 12* has its outer end

“same ‘manner, but in the opposite direction %

stoking miec 18 aTranged: tal
“of the furnace, extending ‘forwardly from -
_the bridge wall 2"through the feed opening

60

85

the. container. Inclined. defecting plates 5 -

70

75

ing at opposite ends of the shaft. -As, for .

80

their point of greatest eccentricity directly-.
- oppostte-the point of greatest eccentricity of
| eccentrics 11% and one member of eéach pair;-
is -arranged at-each’end of the shaft.” The. .
"85 .

90.

96

100

106

. Tt will be ncjticecl‘“_frbr:u,_a;i inépectiozi of.
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- or recesses are alike throunghout

Tig. 4 that the ends of the links 20* and 21*
are offset laterally from each other, and
that the plates 16 to which they are secme&
are near the furnace wall, instead of being
directly below the grate bars.

The rack bars 14, 14% 15 and 1”1 are of
similar constmctmn, and each bar is pro-
vided in its upper edge with spaced notches
or recesses.

qnd the bottom of éach recess is straight or

plane, and  the side-walls ave i mhned in-

wardly toward the bottom of the recess.
The bottoms of .the notches or recesses of

‘the lower rack bars 15 and 15 are in ap-

proximate alinement, and the said uotches
the length
of the rack bars. The chstanc_e from center
to center .of the said notches is exactly equal
o the throw of the eccentrics. The notches
of the upper rack bars 14 and 14* are not
alike, however, througheut the length of the

bar, but are fm“anored in three senes 24, 94‘*'

and 24° (Tig. ).
The notches of series "& Whl(,h are at thu

outer or forward end of thc rack’ bar; have

their bottoms inclined downwardly toward
their front-ends, and the rear walls of the
notches are of less depth than the front
walls. The inclination of the said bottom
wall decreases gradually toward the rear end
of the series, “until thm; merge gradually
inte the notches of series 24%, which the
bottoms aré horizental and in appr oximate
ﬂunement

The bottoms of the notches of series 24
are also horizontal, but the alternate rve-
cesses are of less depth than the interme-
diate series.. The grate bars 25 are notched
or recessed at each end, at their lower edge,

“approximately half their widthy as Qhown at

26, and the rack bars 14, 14, 15 and 15 en-
gage the grate bars in the notches. '

The notches 26 are of a depth correspond-

ing approximately to the width of the rack

bars and at each.of the said notclhes the-

grate bars ave flanged laterally at both sides,
at both the hottom and end of the notches,
as shown at 27. Tach grate bar is also pro-
vided at its upper edge with series 28 and

- 98 of laterally extending lugs, the lugs 28

extending on one side of the bars and the

Jugs 28* on the other side,

~ Asshown in I, 7, the series 28 of lugs is
staggered with r x%pec( to the series 283 “nd
cach of the Ings 28* is detachsbly conn \c+e i
to the grate bar by means of bolfs 29, which
are na\:f‘d thye uo?x the bodies of the bars
anind through depending lugs 30 o the lues
28+, The bolts are engaged by ueis 31, and
a cotter-pin 82 is passed through cach bolt o
Lold the nut from turining, .
The heads of the bolts ave veceived in the
conntersunk ends of the o pentues through
which they are passed, so Hmt {he sald l\ ads

the lngs
98 of the flcﬁuwl‘t bar, and {

The notches or vecesses ave relas
ively wide as compared with their depth,

_ v1th avorm wheels 34 anl 33,

41 piveted on the shaft.
‘the elbow lever is pivoted to

-a cylinder. 44, held in a supporting £

" 1,066,254

are Hush with the sur face of the bars. When
the grate bars ave in place on the rack bars,
2 ofeach bav fit between the lugs
§ wliarv
of the notches 94, 248 and 24* provides for
wlatl\c movement of H e grate hars in a ver-
tical direction. '
flm 01‘1te hars aw m,an%tl ll«l“S\Cl\Cl\
of the furnace, and the said b‘ws are of site
leneth that their ends eoxtéend beyond Hu
ack bars, in order that the said ends may
be evﬂaood by the transferring devides, to be
desert }Ld it cach end of the =aid rack bavs.
The upper edges of the rack bars aré
rennded,-as sbown in Fig. 6. '
“The shafts 7 and 8 ave Pr(‘\/ldbd at owe end
respeetiy
and the said wheels engage a CoOMmon Worni
shaft 36 }ourndled between the Wheﬂk in
bearings 37 on brackets 38, The shaft 861
rotated by means of a ratchet w heel .J,) se-

cured to one end of the shaft and engag

by a pawl 40 on one arm of an elbow leve
The other arm of
the Iower end
of a link 42, whose upper end is connected to
the piston rod 43 of a pisten (not show n) in
rane.
45 on the outu face of the furnace side wall.
The cylinder is supplied with, motive fluid
from the boiler by means of pipes 46 and 47,
the former having a valve 48 for (ontrwl]mg
the same. R
Fach of the shafts 7 and 8 is provided
with a crank arm 49 and 50, lespwii‘,'ely, af
its opposite end, and each of the said frms
ig connected by a link 51 with the transfer-
ring mechanism at the rear of the stoker for
tmnsfonmo the grate bars from the rack
bark 14, 147 to the rack bars 15, 130 The
said mechanism comprises a shaft 32 jour-
naled-transversely of the stoler in bearings
53 in the furnace walls. A crank arm 54 .18
secured to one end of the shaft, and each of
the links 51 is provided with a longitudinal
slot 53 for engaging {lie outer end of the
arm.  The Dearings 53 are integral with a
triangulav face 11110 56 which iz secured to

the outer face of the wall by bolts 57 aud

the bearing exténds into an opening in the.
wall, :
©An aem 58 provided with a bearing sleeve

for engaging the shatt ix arranged near cach
end ﬂyqef)t, Tand each bearing sleeve is keved
to the shaft (Fig. 3}, Fach aru is l»vm‘?(lm}
with a notch or vecess 50 ab its free end and
on its upper face for receiving the end of
the grate bar, ag shown in the said Fig 3,
Phe shaft is o&mlhtod to move the grate
bars by means of the 1Hi]n ol A siilay
h(m&tomlno mechanism is arranged at i‘w
iJon' en(! of the frames or 3)17\,. the gui
mechanisne comprising a shaft 60 journaicd
in bracket arms 61, estending outwardly
ﬁum the front of the u)nmnb 62, Whi(‘h

70,

§0

85

90

100

105

130

118

125




. and links 64 connect the arm to wrist pins 65

b

10

1,088,254

support the _fuelicantaiﬁél; 4 The shaft 60

is provided with a erank arm 63 at one end,

and 65° on the respective worm wheels 49
and 50-before mentioned. S

" Each link 64 is longitudinally slotted at
its outer end, as shown at 66, for-engaging’

the crank arm, and the said links 64 are slid-
ably connected to the crank-arm, as are also

‘the links 51 to the crank arm 54." In both

- cases the slots engage and are slidable on a:

‘headed pin on the end of the crank arm. |
An arth 67 provided with a bearing sleeve

for engaging the shaft is arranged near each

5 end thereof, each sleeve being keyed to the
-shaft, as shown in Fig. 3. '

. The arms 67 differ somewhat from the

‘arms ‘58, in that each arm 67 is sectional,

- having a movable portion:69 pivoted to the:

25

30

end of ‘the arm, the said movable partion
having the notch 71 for the.graté bars cor-

responding to the notch 59 of :the arms 58..

Each portion 69 has a pair of ears or lugs
72 engaging opposite faces of thé -arm, and
bolts 70 are passed through ears and arm 67
to pivotally connect the said portion and
arm. The said portien 69 is provided with
a finger 73 extending transversely of the
main- portion 67 of the arm beneath the
same to limit the downward swinging of the

portion 69 with respect to-the said main por- }

" tion to a position in alinement with the said'
_ main, portion. One of the arms.67 is pro--
" vided. with' a -depending perforated lug 74:

for receiving a link 75 which supports a
plurality of weights 76. ' '

" The provision. of the ﬁnger.mz-tkes a rule

~ joint between. the sections of the arms, per-

40

45

mitting the portions 69 to swing upwardly
awith resnect to.the portion 67 but preventing

- downward movement.beyond alinement with-

the said portion 67. The weights 76 insure,

the return of the arms to their normal posi—f

tion -when they have been moved by the%'

)

operating mechanism. : o
4 is provided with aj

The fuel container

- movable portion 79 at its.lower end in the|

50

form of a frame encircling the said'lower|
end. A plate or door 77 is arranged below!
the deflecting plate 5 in inclined .position,’
and a shaft 78 connects the plate 77 and:the,

- movable portion 79 to.the fuel .container.

55

" inclined position below ‘the rear deflecting:|

60

65

The shaft is passed through bearings 90)|
“on’the container, and through bearings 90%

on the door,” - o i
A second plate or door 80 is arranged in!

plate 6, and the said plate or door is pivoted:
intermediate its ends and on a transverse
axis to the frame, as shown in Fig. 8. The
plate has bearings 82 .at each end, and a
shaft or rod 81 is passed throngh the bear-
ings. The said~plate is provided .with a
cross bar 84-at-its.upper end on the face ad-
-Jatent to plate:6. . The frame 79is provided.

L(Figs. 9 to 12).

‘Tbetween the Ings.

3

at.each side with a rollef 85 (Fig. 1) and
each of the rollers travels upon a trackway

86 secured -to the outer face of the adjacent:

rack. bar 14. L : ‘ .
The free edge of the plate 77 is in position

just above the grate bars as they begin to

move rearwardly on the upper rack bars, and

76

each .time ‘that the rack bars 14 move up-

wardly the rollers are lifted and also the
movable portion of the container o insure

“the proper feeding of the fuel.

The shafts 7-and 8 are rotated by means

of the cylinder.- Every time the piston

moves upwardly; the ratchet wheel is par-

‘tially rotated. As ‘the eccentries turm, a.
four-feed movement is imparted to the grate -

5

80

bars! the feed closely resembling that of an

“ordinary sewing machine. . -
On the upper rnn of the conveyer com-.
prising the rack bars 14 and 142 the grate

bars pass beneath the feed in inclined posi-

tion on account of the shape of the notches

in series 24. Iach grate bdr is inclined, the

lugs at one side being at a lower level at

their free ends than the lugs at the other

85 -

.99

side af their free ends. As the bars 14 move -
downward from the position of Fig. 3, the .

“grate bars ave loweved, until they meet rack
bars 14° which are moving upward. The.

grate bars are also moved rearwardly by the
rack bars 14, so that they slowly travel rear-

95

wardly as they are passed from one pair of -

‘rack bars 14 to the other 14%

The position of the grate bars at the
front of the stoker prevents the dropping

of -the fing coal through the bars and also’ |

assists in the even and uniform distribu-

100

tion of the coal over the bars. ~As the grate

bars réach the series 24" of notches they as-

sume a -vertical pdsition, with the upper
edges of the lugs 28 and 28* in the same’
plane. - Just in front of the eccentries the
notches of series 24¥ cominence: :

"The side faces of the lugs 28-and 28 of
the grate bars are beveled 1n opposite direc-

wider 4t their tops than at their bottoms
From this construction ve-
sults that when the grate bars are tilted or
inclined - forward, as at the front of: the
stolcer, the wide tops of lugs 28" are near the

+vide ‘bottoms of lugs 28. and a close mesh-
ing of the lugs results (Fig. 9).

T series 24¢ of notches the lugs are at the
same level, Fig. 10, and more air may pass
The small coal has begun
or hegins to cole at this point, and the fine
coal is thus held to the coarse. When the
orate bars reacli the series 24° of notches the
lugs 28 and 28* occupy the relative positions
shown in Figs. 11 and 12, series 28 being
first 1ised above the other series 282 and
then series 28* above series 2. The fuel is

piu

sthus continually sti;red and _sliced, and

305

110

‘tione, the lugs 28 being wider at their bot- .

toms than at their tops, while lugs 28* are .

115 -

120

125 -
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“EE comple’te xotation of the said

-~ shaft 7 and the shalt b2

ken up and apart, to insure complete an ?
werfect combustion. When the g ‘ﬁ:L' bars
roach the Feat end of the vack bavs, at the
moment when the «rratpbar in the resrmozt

notch of the rack bar which extands nearsst’

to shaft-_'_52 is at theé nearest poiut to the
shaft, the armg 58 arve lifted by links 51 ““Fl
the notches of the said arms engage the said
grate bar.

 Jn operation, thb shafh 7 a nd 3 d}étuu'ie:d

15.above mentioned by the cylinder,. and the
worm. turns. them in oppeésite mreumns, 50
that the grate ‘naf‘s on the upper rack bars
are ’ﬂOV“‘d vearwardly and the gr ai% h:vs on
the lewer rack bars sre mov e"‘ forwardly.
The grate bars ave passed from k b‘us

to rack bars 15 on the upper rune of the con-
veyer, and on their pasmm froln one pair.
of.-rack bars to the other;the grate bars are
moved rearwardly one notch.

Ll>~ .

of the rack bars the ¢ ‘1'ﬂte bars are trans-
ferred, from the upper bars to the los ars
by means. of *he “ms 58 and &7 iy

2

“the arrangeraend of the rac I‘ ”.L
‘pivoted at ong end ap
moved at a point int “nvﬂdmtﬂ £
peculiar movement is 1mpm1c& to ”m, I
That i is, each bar ig moved umvm@im rens
wardly, downwardly and forwau '
& complete rétation of the eccehhm convected
Lherewrth. The grate bars are als 50 ”now‘f?
‘in this manner, but as they pass from one
sét of bars to the other the uwh ad mnvf--
nent is not so marked as that of the rac L\
bavs: ‘The grate bars move 1‘cm wardly with
one p‘ur of rack bars and ¢ ‘
certain extent, ‘md e ‘rbel umsferr'“c
the other pair of bars which ave MOvIng up-
wardly, and are again moswd TERIWE i—di},,
while the first set ot rack hars is moving
forwardly.

The arms 58 are operated by the links 51
one-of which is. connected to each shaft 7
and 8.  The arms are lifted to 1 3(‘81‘0’8 each
5 gratesbar, first by one link and then by ﬂ ¥
-other, and as soon as the grate’ Bar is on
arms they are lowered or moved "10\“1;1\ ard
o shift the grate bar to the Iower rack b
#"The parts are so arranged that the rack &
of the lower se‘f nmove upwaz Azm
“the grate bars from the ary )
fzahon ‘of shaft 7 a grate bar 1s
the rear of rack bars 14 and ths
142 also-deliver a grate bar, so that

b

S

@ s

¢

108,

grate bars ave delivered a
stoker. On this acenunt 1
‘be: operated. ‘fW*Ce “during

: ﬂi‘sftS 7 and 8 in oxde“ ‘m ok
hsrate. the said shaft 52.
The links. 51 ave sli &wﬁ
wem o we shaft

Ak ihb mds

14 a 11{1
svardly,
A r(y o

ward

41! l'u
o Al
. Vil

rEArmD

‘;:-;ur
when

and "uhe s321d ¥
bar from the
grate h
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67 ;dgaiﬁ'hiOx’e dbwnWardly and the movable

i portions 69 may swing upwardly, so that

“the

Y. will not interfere with the foremost
grate bar on rack bars 15% As the arms 67
are moving -downward, rack bars 15* are

-rising, with a grate bar, and on that account

. the arims 67 must be constructed. as shown,

in order that the rising grate bar will not

. interfere ‘with the said -arms. . The grate

bars are thus moved in a stepwise manner

- from front to rear of the furnace and from

~rear.to front.. On:the upper run' of ‘the

25

20

stoker ‘the grate bars at-the front-of the-
furnace are in their: closest position, with -
the lugs arranged to -make as nearly an im--
. perforate Liolder as possible:” As they move |

. -rearwardly they ave separated to permit a

larger quantity of air to pass, and as they
near the center of the furnace the grate bars
are so arranged as to break up and:slice the

burning fuel to insure complete conibustion.’
- The feeding mechanism at the front of
the furnace Insures that' the fuel 'will be

- evenly and uniformly distributed over the

25

grate bars, and that the fuel will be Ted

continuously -and not by jerks, first a large
-amount, ard then a small amount. or none

at all. A defective grate bar may ~be Te-

30

40

45

56

55

60

45

moved at the front of the stoker without
stopping. or slowing the movement of the

stoker. . - : e

I claim: o -

1.- A mechanical stoker comprising a pro-
gressive feed grate.composed of upper and
lower sets of rack bars, each set comprising
a plurality of pairs, the members of the
pairs being arranged in spaced relation, a
plate arranged adjacent to each end of each

~of the pairs, links connecting the front ends
of one pair of upper rack bars and one pair.

of lower rack bars to the plates at the front

of the grate, links connecting the rear ends
of the other pairs to the plates at the rear.

of the grate, upper and lower shafts jour-
naled transversely of the grate intermediate

the ends of the rack bars, an eccentric for
.each upper rack bar secured to-the upper.
shaft, an eccentric for each lower rack, bar

secured to the lower shaft, a bearing inter-

mediate the ends of each rack bar, each'}:
_ bearing engaging an eccentric, the eccentrics |.
of the rack bars connected at their front | g
ends being oppositely arranged to-the eccen-

trics of the rack bars connected at their rear
ends, means for intermittently rotating the
shafts at the same speed in opposite direc-
tions, a plurality of grate bars, each grate

.bar having oppositely extending flanges at

its lower edge for engaging the rack bars,
each of the said rack bars having its upper
edge provided with spaced notches for en-

gagement by the said ends, the notches of

the lower rack bars having their bottoms in
approximate alinement, and the notches of

the upper rack bars. being arranged in three-

y‘i‘:Setr.'":‘ e

lower’s

Jof a plurality « : .
‘pairs being approximately parallel ‘and ar--
‘ranged at opposite sides of the grate, a plate -

series, the members of the series at the front

ends of the said bars having their bottoms
inclined downwardly toward the front ends
thereof, the notches of the second series
having their bottoms in alinement, and the
alternate notches of the third series being of

lesser depth than the intermediate. notches,

each of the said grate bars having oppo-
sitely extending series of lugs at each side
thereof, the lugs of one series being stag-
gered with respect to the lugs of the other
series, and ‘the side edges of the lugs of one
series -being beveled in.-the opposite direc-

tion to the side edges of the other series, and
-means at each end of the rdck bars for trans.

ferring.the grate bars from one set of rack

bars to the other set.

~2.- A mechanical stoker comprising a pro-

70

75
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gressive:feed grate composed of upper and

-Jower. sets of rack bars, each set comprising
“a plurality.-of .pairs, the members of the
‘pairs being ‘arranged in spaced relation, a
plate arranged adjacent to each end of each

of the pairs,links connecting the front ends

of .one pair of upper rack bars and one pair

- of lower rack bars to the plates at the front
of the grate, links connecting the rear ends

50 -

of the other pairs to the plates at the rear .
of ‘the grate, upper and lower shafts jour- -

naled transversely of the grate intermediate

.| the ‘ends of the rack bars, an eccentric. for
each upper rack bar seeured to the upper .

95

shaft, an eccentric for each lower rack bar -

mediate the ends of each rack bar, each bear-

secured to-the lower shaft, a bearing inter-

100

ing engaging an eccentric, the eccentrics of .

‘the rack bars connected at their front ends

being oppositely arranged te the eccentrics

of the rack bars connected at their rear ends,
' means for intermittently rotating the shafts
‘at the same speed in opposite directions, a

plurality of grate bars, each grate bar hav-

105

ing oppositely eéxtending flanges at its lower -
edge for engaging the rack bars, each of -

‘the-said rack bars having its upper edge
‘provided. with spaced notches for engage-

110-

ment by the said: ends, and means at.each .

end: of the grate for transferring the grate
bars from one set of rack bars.to the other

lLurality of pairs, the members of the

at ‘eachrend of ‘the rack'bars at each side

of one pair of upper rack bars and one pair

of Jower rack bars to the: plates at the front-

of the grate, links connecting the rear ends.
of the other pairs to the plates at the rear
of the grate, upper and lower shafts jour-

naled transversely of the grate intermediate.

the ends of the rack bars, an éccentric on

mechanical stoker comprising & pro- .
s6d .grate composed of upper and - -
f:rack’ bars, each. set-consisting =

120

of the grate;a link coniiecting the front ends. - -
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the upper shaft for each u per rack bar, an

eccentric on the lower shaft for each lower
rack bar, a bearing on each rack bar for en-

" gaging an_ eccentric, the eccentrics of the

Lot

19

hrst named pairs, of rack bars being oppo-

_sitely arranged to the eccentrics of the. last

named pairs of frame bars, means for. in-
termittently rotating the shafts at ‘the same

speed in epposite dn‘ectlons a plurality of.

grate bars the rack bars havmc notches for

feceiving the ends of the orate bars, and
~means at each énd of the rack bars for trans-.

" ferring the grate bars from one sbt of lach

5

20

of lower

bars to the other set.
4. A mechanical stoker comprising a pro-
gressive feed grate composed of upper and

Tower sets of 1 qck bars, each set consisting:

of a plurality of PalI‘S, the members of the.
pairs being arranged 1n spaced relation, a.
link pivot ﬂly connectmg the front ends of
one pair of upper rack bars and one pair
rack bars to the bottom of the fur-
nace, links connecting the rear ends of 'the

. other pairs of rack bars to the bottom of the

- furnace, means for imparting a vertically os-

cillating and endwise reciprocating move-
ment to.all of the rack barsand for causing
the first named pairs of bars to move in the

: »’oppos1te dirvection to the last named pairs,
30
- sitely- e\tendmo flange

a plurality of grate bars each having oppo-

the rack bars havmo its upper face provided
with spaced flotches for engagement by the
said ends of the grate bqrs, ‘and means at.
each end of the’ O'rate for transferring the
grate bars from one set of rack bfus to the
other set.

5. A mechqmcql stoker comprlsmd a pro—

_ gressive feed grate composed of a.plurality

10

15

" bars intermediate- the. énds thereof .means’

g0

of grate bars arranged transversely of the
grate, upper and lower sets of frame bars,
each having a notched upper: surface for
engagement by the grate bars, the rack bars
of each set being arranged in pairs, a shaftv
journaled transversely of each set of rack’

on each shaft for simultaneously 1mpart1n0'
a vértically. oscillating and endwise recip-

rocatmg movement to the rack bars and- fog.}

constrammg one pair of each set to move

_in.the opposite direction to'the. other pair

55

.60

_ rotation of the first named shafts; the arms-

of the set, means -for: rotating: the: shafts in

B . opposite dlrectlons and at equal speed, and’
‘means at each end .of the' grate for trans:

ferring. the grate bars from one set to the
other, said means comprising a shaft are
ranged trsversely of the grate at each -end
thereof, each shaft having arms-extending.

"'-\b'toward the rack bars, a connection between»
each of the first named shafts and each of

the: last named shafts for oscillating the
said‘last.. named shafts once durmw each

- on the shaft at the fro: 5 .of the grate being

65

sectlonal and the ‘sections bemcr hinged to-

es at its ends, each of -
'-'”51te direction to the 51de edges -of the lugs

1,066,254

gether for swinging movement upwardly

with rvespect to each other.

6. A mechanical stoker comprising a pro-
oxess1ve feed grate composed of a plurality
of grate bdrs '1r1"1n<red transversely of the

omte, upper and lower sets of rack bars.

each having a notched upper surface for re-
ceiving the . grate b‘u‘s, the rack bars of each

set bemor armnoed in- pairs, means for
‘snnultaneouslv 1mpfut1nfr a . vertically os-.

cillating and” endwise re<:1p1oef1‘unor move-
ment to each set of rack hars and for con-

70

75

straining one pair of each set to move in the

oppomte d1rect10n to the other pair of the
set, means for intermittently operating the
11d means . in opp051te d1rec(,ons, and
means at each end of the rack bars for

80

transferring the grate bars from one Qet_

| of rack bars-to the other set.

7. A mechanical stoker comprising a pro-

gressive feed grate composed of a plurality

of grate bars arranded transversely of the
grate, fuel feeding means at the front of the
O‘rate, each of the 'said grate bars having
opposﬁ@lv arranged series-of later ﬂlv pro-

_jecting " spaced lugs at -its upper edge, the

lugs of one series being atqm‘feled \\;1th'
respect ‘to the lugs. of “the other serles, . -

the  lugs  of each - series. having
side edores beveled, the side’ edo“es of the
lugs of one series bei eing beveled in the oppo-

of the other series, means for moving the
said grate bars ini spaced relation from the
front to the rear of the grate and with the

thelr

l®gs of each bar e\tendlno between the lugs .

| of the adjacent bars, said moving mieans.
“having-means for supporting the orate bars

With the longs inclining downwaldly at the

“front of the grate bar as the said grate bars
pass below. the feeding means and for sup-"

85

96‘
95 v
100

105

porting the grate bars with the lugs at ap- '

proximately the same level as the nmte bars
enter the furnace and for supportlnc the
alternate grate bars at a higher level than

the intermediate grate . bars for the re-
mainder: of their travel to the rear of the

110

grate, means below the first-named means - ..

for moving the said bars in spaced relation
from the rear to.the front of the grate, and
means-at éach end of the said Inoving means
for- transferrmg the orate bars. from one of

said moving means. -

8. A mechanical stoker comprlsm a px o-

gressive feed grate composed of a pluralily

of grate bars ‘1r1‘1noed transversely of the

115

the said. moving means to.the- other of the .

120

o'rate fuel feeding means at the front of the ~

grate. each of the said grate bars having op-

positely arranged series. of laterally prO]ect—~
ing spaced lucrs at, its upper edge, the lugs-

of one series bemrr staggered with lespect
to the lugs of the other series; means for
moving the said grate bars in spaced rela-
tion from the front to the rear of the grate

o

.
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" the rear of the grate, means.

15 Spaced -
- the grate, and means at each end
. ‘moving means for transferr

20

named means for moving  thi

. gressive feed grate composed .o
" ‘of .grate bars arranged-trans ,
grate, fuel feeding meaxs at:the front of the.
- grate, éach of the said grate bars having op-
‘positely . arranged ‘series of laterally -pro-
Jecting spaced ‘lugs, the lugs of one. series

11,086,264 -

and with the vlﬁgs'o,f.each bar eXteﬁding be-

-tween the lugs of the adjacent bats, said
moving means having means for supporting

the grate bars with the lugs inclining- down-

- wardly at-the front of the-grate bar as the
said . grate bars pass “below' the ‘feeding |
‘means and for -supporting :the grate” bars:

with the lugs- at approximatéely ‘the 'same.
“level as the grate bars.enter the fiu and
for supportiig the alternate prate bars. at a
- higher level than the ‘intermediate grate-

bars for the temainder of-the wvel . to

spaced relation from the rear to the front of

bars from one of the said moving means to

* the ‘other of the said moving means. .-
9. A’ mechanical stoker comprising 2. pro--

plurality

. being staggered with respect to-the lugs of

the. other series, means for moving the said

; grate bars in spaced relation from the front

.30

.35

40

. spaced relation -from the rear to the front.

to the rear of the grate, said moving means
having means for supporting the grate bars

‘with the lugs of the adjacent bars inter-’
meshing, and: with the lugs inclining down-

wardly at the front of the grate bar as the
said grate bars pass below. the feeding
means,. and for supporting the alternate
grate bars.at a higher level than the inter-
mediate grate bars as they move toward the
rear of the grate, means below the first
named means for moving the said bars in

of the grate, and means at each end of the

" said “moving .means for -transferring the

45

means.

50

55

~-inclining downwardly at the front of the'
- grate bars as the said grate bars pass below.
the feeding means, and for supporting the
~alternate grate . bars at a higher level than.|-g
" the intermediate grate bars:as they'move to-.
“ward the rear of the grate, means below the.
first named means for moving the said bars |

60

65

grate bars from one. of the said moving
means to the other of the said moving

10. A mechanical stoker comprising” a
progressive feed grate composed of a plu-
rality of grate bars arranged transversely

of the, srate, fuel feeding means at the front |
of the grate, each of the said grate bars hav-.

ing oppositely arranged series of laterally

_extending lugs, means for moving the said
- grate bars in spaced relation from the front

to the rear of the grate and’ for snpporting

“the said bars with the lugs of the adjacent

bars interméshing, and with the said lugs

in spaced relation from the rear to the fno_x’xt

rrnace and:

said barsin .

aid
grate’

ely . of the’

of the grate, and meahs at»_eac'h-.éﬂ&"b‘f the

the

one of the said moving -means
of the said moving méans.” -
11, ¥n a mechanical stoker,

ogressive 70

grate for transferring the grate bars from -

feed grate composed of a plurality of grate '

lugs at its upper edge, the lugs of one series

“bars arranged transversely of the grate; fuel =
-feeding means at the front of the grate;each . -
“of the said graté bars having oppositely ar-
.ranged seriés of laterally projecting spaced -

75.

being staggered with respect to the lugs of -

‘the other series, the lugs of each series hav-

ing their ‘side edges beveled, the side edges = ”

-of the lugs of one series being beveled in the
opposite ‘direction to the side edges of the. -
‘lugs-of the other series, means for moving

‘the said grate bars from the front to the

rear of the grate and with the lugs of each .
bar  extending between the lugs of the ad- ¢
“jacent ‘bars, said moving means - having -

80

85"

means at the front thereof for holding the'
grate bars ‘with the lugs inclined -down- .

| wardly toward the frent of the grate and -

| having nteans'at the ‘rear: thereof for sup-. g4

porting the alternate grate bars at a higher -~

level than the intermediate grate bars, and

means for returning the said.grate bars to

the front of the grate.
12. In a mechanical

stoker, a progressive gg

feed grate composed of grate bars arranged -
transversely of the grate, each of ‘the said ;-
grate ‘bars having oppositely arranged se- ..
ries of laterally. projecting spaced lugs -at .-~

its upper edge, the lugs of one series being :

staggered with respect to the lugs of the -

rog L

other series, the lugs of each series having -
their side edges beveled, the side edges 6f . :

opposite direction te the side edges of the
lugs of the ‘other series, means for.moving

the lugs of one series being beveled in the ©*

105

the said grate bars in spaced relation from .

the front to the rear of the grate and with
the lugs of each bar extending between the

lugs of the adjacent bars, the Sz‘id moving
 means having-means for -holding the grate

bars with the'lugs inclining downwardly at- "

the front, of the grate bars at the front of

the grate and for holding the alternate
grate bars at a higher level than the mnter-

~mediate grate bars at the rear of the grate,

and means for returning the grate hars (o
the front of the grate. -

13. In 'a mechanical stoker, & progressive
feed grate composed of a plurality of grate
bars arranged transversely of the grafe,
each. of the said grate bars having oppo-

sitely arranged series of laterally projecting:

spaced lugs, means for moving the said =

grate bars from the front to the rear of the

grate with the lugs of ‘each bar extending
between the lugs of the adjacent bars; the

moving means having means for holding the

“grate bars with the front series of lugs at o
|'Tower level than the rear series at the front
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£ the grate, and for holding the alternate

gr%n bars at a higher level than the inter-
moediate grate bars at the rear of the grate,

and means Yor returning the grate bars to
- the front of the grate.

:14. In a mechanical stoker, a progressive
peed grate composed of 1ndepeddent and de-
a‘fucned grate bars arranged transversely of
ihie grate; each bar hwvmov oppositely ar-

10 ‘Mnged series of lateral sp‘wed lugs, means
igisconnected from the grate bars and en-
igaging beneath the same for lifting and
moving them from the Fr ont to_the rear of
the graie with the lugs of the adjacent bars
15 intermeshing,
- means for 1mpartmv vertical movement of
the grate bars with respect to each other as
bh\,y move 1eq1'ward1.;, and means for re-
*'ang the said grate bars to the front of
-the grate.
15, In a mechanical sxokez, a progressive
feed grate composed of grate bars arranged
tra 11svvbn1y of the oraﬁe, a plurality of
pairs of rack bars for supporting the grate
5 bars, said rack bars having notched upper
edges for engagement by “the grate “bars,
means for 1mpfu‘t1nfr a vertlcally oscillating
and endwise reciprocating movement to the
rack bars and for. constlammcr one pair of
bavs to move in the opposite direction to the
other pair, fuel feeding means at the front
of the grate, and means operated by the

)
@

movement of the rack bars for actuating the |

feeding means. .

16. In a mechanical stoker comprising &
progressive feed grate composed of inde-
pendent and detached. grate bars arranged
transversely of the grate, each bar havmg
oppositely arranged series-of laterally pro-
jecting spaced lu%, means - disconnected
from the grate bars and enO*aomcr beneath
the same fm lifting and moving them inter-
~mittently from the front to the rear of the

€
o

40

the moving means having

1,066,254

furnace in’ spaced relation, the movmcv
means having means for 1mpart1ng relative
vertical movement to the grate bars, fuel
feeding means at the front of the grate, and
means operated by the movement of the
moving means for the grate bars for actu-
ating the feeding means.

1. In a mechanical stoker ccmpmsmg a

progressive feed grate composed of inde-.

pendent and detached grate bars arranged
transversely of the.grate, each bar having
oppositely arranged series of laterally pro-
jecting spaced lugs, means - disconnected
from the grate bars and engaging benéath

.the same for lifting and moving them in-

termittently . from the front.to the rear of
the furnace in spaced relation, the moving
means having means for ‘imparting rela-
tive vertical movement to the grate bars.

18. In a mechanical stoker, a progressive
feed grate composed of disconnected grate

‘bars. arranged transversely of the grate in’

upper and lower runs, means below -the
upper run for engaging beneath the bars of
the said run, for lifting the bars and mov-
ing them from the front to the rear of the

: rate means below the lower run for en-
3.

gaging and lifting the bars of the said run
and moving them from the rear to the front

‘of the grate, means at the rear of the grate
for receiving the bars from the upper run

and delivering them to the lower run, means
at the front of the grate for receiving the
bars from the lower run and dehvermg

them to the upper run, the moving means

of the upper run having means for impart-

ing relatwe vertical movement to the alter-

nate pairs of the said run as they are moved

‘rearwardly.
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