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and useful Improvement in Mechanic 
cation. 

O 

To all ohom. t may concern : . . . . 
- Be it known that II, GEORGE B. CRAMP, 
citizen of the United States, and a resident 

ED STATES PATENT OFFICE. 
GEORGE BERKLEY GRAMP. OF HARRISBURG, PENNSYLVANIA, 

1,066,254. 

of Harrisburg, in the county of Dauphi 
State of Pennsylvania, have invented ane 

cifi. Stokers, of which the following is a spe 
My invention is an imiprovement. lin me 

chanical stokers, and has for its' object the 
... provision of a device of the character speci 

fied wherein means is provided for passing 
the fuel through the furnace at a speed that 

... "will permit the fuel to be consumed, and 
15 wherein means is also provided in connec 

tion with the feeding means for breaking up 
and separating the burning fuel as it travels, 
in order to permit the greatest possible 
amount to be converted into heat, and to pre 
'vent the formation of clinkers, and the ad 
herence of the fuel and waste products to 

... the 'grate bars. . . . . . . . . . . . . . . 

2A) 

25 

they move forwardly to thoroughly slice 
30 

A further object is to provideia stoker 
wherein the grate bars will be moved from 
the front of the furnace to the rear in one 
plane, and from the rear to the front in a 
lower plane, and wherein the said bars will be given a relative movement vertically as 
and break up the fuel, and wherein the fuel will be distributed uniformly and evenly on 
the grate and the fine coal will be held until 
it cokes and adheres to the larger size. . . 

35 

40 

45. 

50. 

55 

A further object is to provide a device 
wherein the grate bars may be renewed without the necessity of, stopping the oper 
ation of the stoker, or 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: Figure 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. 4 is 
a front view of the firnace: Fig. 5 is an 
enlarged partial side view of the grate: 
Figs. 6, 7 and S are front, plan and end 
views respectively. of the grate bar; and 
Figs. 9 to 12 are diagrammatic 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 embodiment of the inven 
tion the furnace may be of any usual con 
struction, as may also the boiler 1, and the 

MECHANICAL STOKER. 
specification ottet! 

Application filed May 2,191 
stoking mècha 
of the furnace, ????r, a l • - * ? the bridgewall 2 til 

12 and 12 of shaft 8. . . . . . . . . . A supporting frame, or rack bar for hold 

še?ilai No.694,856. ** 
8. 

y preferre S S SSL SLS SS SLS SS - 

ainer the fuelis fed through the bottom of 

container, forming aspecies of hopper bot 
ton, having an opening directly above the 
outer end of the stoker . . . 

cams 11 and 11" and 12 and 12, respectively, 
the pairs of each shaft being oppositely 
arranged, and the members of each pair be 

... The stoker comprises a pair of shafts 7 
and 8, journaled one above the other, in 
bearings stands 9 built in the side walls. 10 

: of the furnace. Each of the shafts, 7 and 8 . is provided with two pairs of eccentrics or 

???? ???? : ?y?????? ???? ?? ?? ??? ge yall 2 through the feed opening 
8 to a point beneath a suitable container 4. 
for fuel, which is arranged above the router. 
nd of the stoker at the firónt of the boiler. 
The container: 4 may receive the fuel in 

di manner, and from the con 

60 

65 
the container. Inclined defecting plates 5 
and 6 are arranged in the bottom of the 

70 

75 

ing at opposite ends of the shaft. As, for . 
instance, the eccentrics 11 of shaft 7 have 80 their point of greatest eccentricity directly 
opposite the point of greatest eccentricity of 
eccentrics 11, and one member of each pair. 
is arranged at each' end of the shaft. The 
Same arrangement applies to the eccentrics 85 

ing the grate bars is operated by each eccent 
tric, and four of the rack bars are provided. 
for each shaft 7 and 8. Each rack bar has. 
a sectional bearing 13 for engaging an eccen 
tric, and each of the rack bars 14 and 15 for 
eccentrics. 11 and 12 has its frontend con 
nected to a plate 18 secured to the furnace . 
floor by bolts 19. The . connection is by 
neaths of links 20, and 21 for the respective. 
rack fairs, each link being pivoted at one 
end to the rack bar and at the other to the 
plate, Each of the rack bars 14a and 15 for the 

90. 

96 

00 

eccentrics 11 and 12 has its outer end 
similarly connected to a 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 
scribed 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 same manner, but in the opposite direction 
to bars 14 and 15. . . . . . 

.05 

... It will be noticed from an inspection of, 
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Fig. 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 secured 
are near the furnace wall, instead of being 
directly below the grate bars. 
The rack bars 14, 14, 15 and 15 are of 

sinnillar construction, and each ba ir is pro 
vided in its upper edge with spaced notches 
or reeesses. The notches or recesses are rela 
tively wide, as compared with their depth, 
and the bottom of each recess is straight or 
plane, and the side walls are inclined in 
wardly toward the bottom of the recess. 
The bottons of the notches or recesses of 

the lower rack bars 15 and 15 are in ap 
proximate alinement, and the said notches 
or recesses are alike throughout the length 
of the rack, bars. The distance from center 
to center of the said notches is exactly equal 
to the throw of the eccentrics. The notches 
of the upper rack bars 14 and 14 are not 
alike, however, throughout the length of the 
bar, but are arranged in three series 24, 24 
and 24 (Fig. 5). . . . . . . . . . . 
The notches of series 24, which are at the 

outer or forward end of the rack bars, 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 they merge gradually 
into the notches of series 24, in which the 
bottoms are horizontal and in approximate 
alimement. · 
The bottoms of the notches of Series 2-4 

are also horizontal, but the alternate re 
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 width, as shown 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 notches the . 
grate bars are flanged laterally at both sides, 
at both the botton and end of the notches, 
as shown at 27. Ech grate bar is also pro 
vided at its upper edge with Series 2S, and 
2S of laterally extending lugs, the lugs 28 
extending on one side of the bars and the 
lugs 2S, on the other side. 

As shown in Fig. 7, the series 2S of ligs is 
staggered with respect to the series 2S, and 
each of the lugs 2S is detachably connected 
to the grate bar by means of boits 29, which 
are passed through the bodies of the bal's 
and throttab, depending lug- 30 où, the lugs 
2S. The bolts are engaged by li:ts 31, and 
a cotter, pin 32 is passed through each bolt to 
l, old the nut from turning. 
The heads of the bolts are received in the 

countersunk ends of the openii is through 
which they are passed, so that the said leads 

the ligis: ES: 
2S of the adjacent bar, and 

. The shafts 7 and S are provided at on ed 
with worm wheels 34 and 35, respectivity 

cred to one end of the shaft and ei 

41 pivoted on the shaft. 1 1. 
the elbow lever is pivoted to the lower end 

with a notch or recess 59 at its 
| om its upper face for receiving the en 

i,066,254 

are its with the surface of the bars. When 
the grate bars are in place on the rack bars, 

se of seach bar fit bet Yleen the Vigs 
{} ? 

of the notches 24, 2 and 2 provi?es f): 
relative movement of the grate lars in a ver 
tical direction. 
The grate hal's are a ranged il'ansversely 

of the furnace, and the said bars are of Sitc?ì 
length that their ends extend beyond the 
'ack bars, in order that the said ends may 
be engaged by the transferring devices, to be 
described, at each end of the said rack bars. 
The upper edges of the rack, bars. iii'é 
rounded, as shown in Fig. 6. 

and the said wheels engage a common worn 
shaft 36 journaled between the wheels in 
bearings 37 on brackets 3S. The shaft 36 is 
rotated by means of a ratchet wheei 39 se Maged 
by a pawl 40 on one arm of an elbow lever 

The other arm of 

of a link 42, whose upper end is connected to 
the piston rod 43 of a piston (not shown) in 
a cylinder. 44, held in a supporting frame. 
45 on the outer 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 4S for controlling 
the samme. 

Each of the shafts 7 and S is provided 
with a crank arm 4) and 50, respectively, at 
its opposite end, and each of the said aris 
is connected by a link 51 with the transfe'- 
ring mechanism at the rear of the stoker for 
transferling tile grate bars from the rack 
bars i4, 148 to the rack bars 15. 15°. The 
said mechanism comprises a shaft 52 jour 
nated transversely of the stoker in bearings 
53 in the furnace walls. A crank arm 54 is 
secured to one end of the shaft, and each of 
the links 51 is provided with a longitudinal 
slot 55 for engaging the outer end of the 
arm. The bearings 53 are integral wil à 
triangulal face islate 53 which is secured to 
the outer face of the wall by bolts 57 auc 
the bearing extends into an opening in h' . 
wali. 
An arm 5S provided with a learing sleeve 

for engaging the shaft is a 'raged lear each 
end i hereof, and each year irit see ve is ke A" ed 
to the shaft (Fig. 3). Each anºn is provided 

free etiti ad 
?) ? 

the grate bar, as shown in the said Fig. 3. 
'ilhe shaft is oscillated to move the grate 
bars by means of the links 5t. A similai 
transferring mechanism is arranged at the 
front ends of the fa'anuneš (ir bur's, the Stil 
mechanisi comprising a shaft 60 journacci 
in loura ('ket arms 61, extending out Warily 
f', uN), the front of the uprights f?2, whic 

") 
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1,088,254 
support the fuel container 4. The shaft 60 
is provided with a crank arm 63 at one end, 
and links 64 connect the arm to wrist pins 65 

0. 

5 

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

20 

25 

30 

end of the arm, the said movable portion 
having the notch 71 for the grate 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 the arm, and 
bolts 70 are passed through ears and arm 67 . 
to pivotally connect the said portion and 
arm. The said portion 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 makes a rule 

joint between the sections of the arms, per initting the portions 69 to swing upwardly 
40 

45 

50 

55 
on the container, and through bearings 90. 

with respect to the portion 67 but preventing 
downward movement beyond allinement with 
the said portion 67. The weights 76 insure 
the return of the arms to their normal posi 
tion when they have been moved by the 
operating mechanism. 
The fuel container 4 is provided with a 

movable portion 79 at its lower end in the 
form of a frame encircling the said 'lower 
end. A plate or door 77 is arranged below 
the deflecting plate 5 iri inclined position, 
and a shaft 78 connects the plate 77 and the 
movable portion 79 to the fuel container. The shaft is passed through bearings 90 

on the door. , g door 80 is arranged in A second plate or 
inclined position below the rear deflecting, 

60 

65 

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. 3. The 
plate has bearings 82 at each end, and a 
shaft or rod 81 is passed through the bear 
ings. The said plate is provided with a 
crossbar 84 at its upper end on the facead jacent to plate:6. The frame 79 is provided 

the proper feeding of the fuel. 

tially rotated. As the eccentrics turn, a 

ordinary sewing machine. 

... (Figs. 9 to 12). 

3. 

at each side with a roller 85 (Fig. 1) and 
each of the rollers travels upon a trackway 
86 secured to the outer face of the adjacent 
rackbar 14. ··· 
The free edge of the plate 77 is in position to 

just above the grate bars, as they begin to 
move rearwardly on the upper rack bars, and 
each time that the rack bars 14 move up 
wardly the rollers are lifted and also the 
movable portion of the container to insure 75 
The shafts 7 and S. are rotated by means 

of the cylinder. Every time the piston 
moves up Wardy, the cratchet wheel is par 
four-feed movement is imparted to the grate 80 
bars, the feed closely resembling that of an 
On the upper run of the conveyer com 

prising the rack bars 14 and 14 the grate 
bars pass beneath the feed in inclined posi 
tion on account of the shape of the notches 
in series 24. Each grate bar is inclined, the 
lugs at one side being at a lower level at 
their free ends than the lugs at the other 9p 
side at their free ends. As the bars 14 move 
downward from the position of Fig. 3, the 
grate bars are lowered, until they meet rack 
bars 14 which are moving upward. The 
grate bars are also moved rearwardly by the 95 
rack bars 14, so that they slowly travel rear 
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 100 
of the fine coal through the bars and also 
assists in the even and uniform distribu 
tion of the coal over the bars. As the grate 
bars reach the series 24 of notches they as 
sume a vertical position, with the upper 105 
edges of the lugs. 28 and 2S in the same' . 
plane. Just in front of the eccentries the 
notches of series. 24 commence. 
The side faces of the lugs 28 and 2S. of 

the grate bars are beveled in opposite direc- 110 
tions, the lugs 28 being wider at their bot 
toms than at their tops, while lugs 2S are 
wider at their tops than at their bottoms 

From this construction re 
sults that when the grate bars are tilted or 15 
inclined forward, as at the front of the - 
stoker, the wide tops of lugs 28 are near the 
wide bottoms of lugs 2S, and a close mesh 
ing of the lugs results (Fig. 9). 

In series 24 of notches the lugs are at the 
same level, Fig. 10, and more air may pass 
between the lugs. The small coal has begun 
or begins to coke at this point, and the fine 
coal is thus held to the coarse. When the 
grate bars reach the series 24 of notches the 
lugs 28 and 2S. occupy the relative positions 
shown in Figs, 11 and 12, series 28 being 
first rised above the other series 2S, and 
then series 28 above series 28. The fuel is 
thus continually stirered and sliced, and b80. 
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groken up and apart, to insure compiete and 
terfect combustion. When the grate bars . . . 

s, ai, the he ove; i. 
3:?, iª may be ii, 

reach the fear end of the rack is 
inoiment when the grate bar in the rearm t 

3 notch of the rack bar which extends nearest. in oper;i. 
to shaft. 52 is at the nearest point, it the 4 and 
shaft, the arms 58 are lifted by inks 5 and wardly, i. 
the notches of the said arms eingage the si: || Yardy. 

i grate bar. . . . . . . linkiving i. 33. 
33 in operation, the shafts 7 and 8 are turned upward nave. 

as above mentioned by the cylinder, and th? i | slaaft, 7, foi ist 
worn turns, them in opposite directions, so 
that the grate bars on the uppai lack bars 
are goved rearwardly and the gate bars on 

35, the lower rack bars are moved forwardly. 
The grate bars are passed froin rack bars 14 i. .." . 
to rack bars 15 on the upper runs of the con- heš. 
Veyer, and on their passage from one pair. the end ol 
Ofrackbars to the other: the grate bars are šo ieve : 

23 moved rearwardly one notch. At the ends 
of the rack bars the grate bars are trans 
ferred, from the upper bars to the lower bars 
by means of the arins 58 3 nd *? 
the arrangement of the rack bars, that are 

ES pivoted at one end and free ait, the other a 7 då 
moved at a point intern ediate hair ends, S 
peculiar movement is imparted to the bá 
That is, each bar is moved upwardly, rear 
wardly, downwardly and forwardly at each 
complete rostation of the ecceitric connected 
there with. The grate bars are also moved 
in this manner, but as they pass from one 
set of bars to the other the vertical move 
iment is not so marked as that of the rack 
bars. The grate bars move rearwardly with 
one pair of rack bars and downwardly to a l 
certain extent, and ale then transferred to 
the other pair of bars which are moving ap- i 
wardly, and are again moved 

i 
i 

: 

?? .?? ???????? • ? ?? the re FFF cs; grafia 
noye do SÝ 

while the first set of rack bars is noving 
forwardly. . . . 
The arms 58 are operated by the links 5, 

one of which is connected to each shaft 
and 8. The arms are lifted to receive each 
grate bar, first by one liik and the y the 
other, and as soon as the grate bar is on the 
arnas they are lowered or moved downward 
to shift the grate bar to the lover rack bates. 

iš The parts are so arranged that the raªk. ?yi Esº 
&c. of the lower set move up ware ty and op 

the grate bars, from the artins. . ; 

bar: fr:TD iii 
graie bai 
} 19:'* $') W 

tation of shaft. 7, a grate bar is delivered 
the rear of rack bars 14, and the lack 
14 also deliver a grate bar, so that for e 

35is complete rotation of the said shaft. two 
grate bars are delivered at the rear of the 
stoker. On this accinuing, the trains 58 list 
be: operated twice during each rotation of 
shaft. 7, and the shaft. 52 is connected to 
shafts ang 8 in order that each shaft, will 
agrate, the said shaft, 52. . . . 

"The links : ? i aire sida: 
ak: arm Ci the shaft, so 
c is gerating, the 

teri?: 
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67 again move downwardly and the movable 
portions 69 may swing upwardly, so that 

ley will not interfere with the foremost 
grate bar on rack bars 15°. As the arms (37. 
are moving downward, rack bars 15 are 
rising, with a grate bar, and on that account 
the arms 67 must bè constructed as shown, 
in order that the rising grate bar will not 
interfere with the said arms... The grate 

10 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 

15 
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 holder as possible. As they move 
rearwardly they are separated to permita 

20 
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 

amount, and then a small amount, or none 
grate bars, and that the fuel will be fed 
continuously and not by jerks, first a large 
at all. A defective grate bar may be re 

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

claim: ????????? 
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 

40 

45 

50 

55 

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. 8. A me . . . ' ' ' ' . . . . . . gressive feed grate composed of upper and 

lower sets 8 .' . . . . . . . . -- - - - - 

of a plurality of pairs, the members of the 
pairs"being approximately paralel andar- 120. 
ranged at opposite sides of the grate, a plate 

of the rack bars connected at their front 
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 

60 

85 

its lower edge for engaging the rack bars, 
each of the said rack bars having its tipper 
edge provided with spaced notches for en 
gagement by the said ends, the notches of 
the lower rack bars having their bottoms in 

bars to the other set, 

set. 

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 allinement, and the to 
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- 75 
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 

I means at each end of the rack bars for trans- 80 
ferring the grate bars from one set of rack 

2. A mechanical stoker comprising a pro 
gressive feed grate composed of upper, and 
lower sets of rack bars, each set comprising 85 
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 90 
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 
nailed transversely of the grate intermediate 95 
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 bear 100 
ing engaging an eccentric, the eccentrics of 

I the rack bars connected at their front ends 
being oppositely arranged to the eccentrics 
of the rack bars connected at their rear ends, 
means for intermittently rotating the shafts 105 
at the same speed in opposite directions, a 
plurality of grate bars, each grate bar, hav 
ing oppositely extending flanges at its lower 
edge for engaging the rack bars, each of . 
the said rack bars having its upper edge 110 
provided with spaced notches for engage 
ment by the said ends, and meafis, at each 
end of the grate for transferring the grate 
bars from one set of rack bars to the other . . 
3. A mechanical stoker comprising a pro 

frack:barseach set consisting 

at each end of the rack bars at each side 
of onepair of upper rack bars and one pair 
of lower rack bars to the plates at the front 25 
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 

approximate alinement, and the notches of naled transversely of the grate intermediate 
the upper rack bars, being arranged in three the ends of the rack bars, an éccentric on 130 

  



the upper shaft for each upper 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 

s 

10 

first 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 opposite directions, a plurality of. 
grate bars, the rack bars having notches for 
receiving the ends of the grate bars, and 
means at each end of the rack bars for trans 
ferring the grate bars from one set of rack 

5. 

20 

bars to the other set. . 
4. A mechanical stoker comprising a pro 

gressive feed grate composed of upper and 
lower sets of rack bars, each set consisting 
of a plurality of pairs, the members of the 
pairs being arranged in Spaced relation, a 
link pivotally connecting the front ends of 
one pair of upper rack bars and one pair 
of lower rack bars to the bottom of the fur 
nace, links connecting the rear i 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 bars and for causing 
the first named pairs of bars to move in the 
opposite direction to the last named pairs, 

30 a plurality of grate bars each having oppo 
sitely extending flanges at its ends, each of 
the rack bars having its upper face provided 
with spaced notches for engagement by the 
said ends of the grate bars, and means at 
each end of the grate for transferring the 
grate bars from one set of rack bars to the 
other set. . . . . . . . . . . . . . 

5. A mechanical stoker comprising a pro 
gressive feed grate composed of a plurality 
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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 shaft 
journaled transversely of each set of rack 
bars intermediate the ends thereof, means 

EO 

on each shaft "for simultaneously imparting 
a vertically, oscillating and endwise recip 
rocating movement to the rack bars and foe. 
constraining one pair of each set to move 
in the opposite direction to the other pair 

60 

of the set, means for rotating the shafts in opposite directions and at edial 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 transversely of the grate at each end 
thereof, each shaft having arms extending. 
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 during each 
rotation of the first named shafts, the arms 
on the shaft at the fro of the grate being 

65 sectional, and the sections being hinged to 
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gether for swinging movement upwardly 
with respect to each other. 

6. A mechanical Stoker comprising a pro 
gressive feed grate composed of a plurality 
of grate bairs arranged transversely of the 
grate, upper and lower sets of rack bars. 
each having a notched upper surface for re 
ceiving the grate bars, the rack bars of each 
set being arranged in pairs, means for 
simultaneously imparting a vertically os-. 
cillating and endwise reciprocating move 
ment to each set of rack hars and for con 

70 

75 

straining one pair of each set to move in the 
opposite direction to the other pair of the 
Set, means for intermittently operating the 
Said means in opposite directions, and 
means at each end of the rack bars for 
transferring the grate bars from one set 
of rack bars to the other set. m 

7. A mechanical stoker comprising a pro 
gressive feed grate composed of a plurality 
of grate bars arranged transversely of the 
grate, fuel feeding means at the front of the 
grate, each of the said grate bars having 
oppositely arranged series' of laterally pro 
jecting spaced lugs at its upper edge, the 
lugs of one series being staggered with 

85 
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respect to the lugs of the other series, 
the lugs of each series having their 
side edges beveled, the side edges of the 
lugs of one series being beveled in the oppo 
site: direction to the side edges of the lings 
of the other series, means for moving the 
said grate bars in spaced relation from the 
front to the rear of the grate and with the 
legs of each bar extending between the lugs. 
of the adjacent bars, said moving means. 
having means for supporting the grate bars 
with the lugs inclining downwardly at the 
front of the grate bar as the said grate bars 
pass below, the feeding means and for sup 
porting the grate bars with the lugs at ap 

alternate grate bars at a higher level than 
the intermediate grate bars for the re 
mainder of their travel to the rear of the 
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proximately the same level as the grate bars 
enter the furnace and for supporting the 

10 

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 each end of the said moving means 
for transferring the grate bars from one of 
said moving means... 

8. A mechanical stoker comprising a pro 
gressive feed grate composed of a plurality 
of grate bars arranged transversely of the 

115 

the said, moving means to the other of the . . 
120 

grate, fuel feeding means at the front of the 
grate, each of the said grate bars having op 
positely arranged series. of laterally project 
ing spaced lugs at its upper edge, the lugs. 
of one series being staggered with respect 
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 

125 

130 



10. 

the rear of the grate, means belo 
named means for moving the sai 

i5: S: 
the grate, and means at each. 
moving means for transferr 

1,066,264 
and with the lugs of each bar extending be- of the grate, and means at each end of the i 
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 approximately the same 
level as the grate barsenter the furnace and 
for supporting the alternate grate bars. at a 
higher level than the intermediate grate 
bars for the remainder of their to 

spaced relation from the rea to the front of 

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

20 9. A mechanical stoker comprising a pro gressive feed grate composed of a plurality 
of grate bars arranged transversely of 
grate, fuel feeding means at the front of the g 
grate, each of the said grate 
positely arranged series of laterally pro 
jecting spaced hugs, the lugs of one series 

25 
grate barshaving op 

being staggered with respect to the lugs of 
the other series, means for moving the said grate bars in spaced relation from the front 
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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 

40 
spaced relation from the rear to the front. 
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. 
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grate bars from one of the said moving 
means to the other of the said moving means having means for holding the grate 

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

55 

inclining downwardly at the front of the 
grate bars as the said grate bal's pass below. 
the feeding means, and for supporting the 
alternate grate bars at a higher level than grate wi - 
the intermediate grate bars as they move to-between the lugs of the adjacent ba's, the 
ward the rear of the grate, means below the ino 
first named means for moving the said bars grate bal's with the front Series of lugs at a 

| lower level than the rear series at the front 
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65 

to the rear of the grate and for supporting 
the said bars with the lugs of the adjacent 
bars intermeshing, and with the said lugs 

in spaced relation from the rear to the front 

bärs in 

ly of the 

means for returning the 

tween the lugs of the adjacent bars, said grate for transferring the grate bars from 
one of the said moving means to the other . 
of the said moving means. . 

11, En a mechanical stoker, pro gressive 70 feed grate composed of a plurality of grate' 

of the said grate bars having oppositely, ar 
ranged series of laterally projecting spaced 
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 

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 . 
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means at the front, thereof for holding the 

evel than the intermediate grate bars, and 
the front of the grate. 

12. In a mechanical stoker, a progressive os 

rate bars with the lugs inclined down- . 
wardly toward the front of the grate and . 
having means at the rear thereof for sup 
E. the alternate grate bars at a higher 

said grate bars to 

feed grate composed of grate bars arranged 
transversely of the grate, each of the said : 
grate bars having oppositely arranged set 
ries of laterallyprojecting spacedlugs at 
its upper edge, the lugs of one series being 
staggered with respect to the lugs of the 100 
other series, the lugs of each series having 
their side edges beveled, the side edges ff. 
opposite direction to 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 said moving 110 
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 inter 
'mediate grate bars at the rear of the grate, 
and means for returning the grate bai's to 
the front of the grate. 

13. In a mechanical stoker, a progressive feed grate composed of a plurality of grate 
bars arranged transversely of the grate, 
each of the said grate bars having oppo 
sitely arranged series of laterally projecting 
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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 
moving means having means for holding the 

25 
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of the grate, and for holding the alternate 
grate bars at a higher level than the inter 
nediate grate bars at the rear of the grate, 

and means for returning the grate bars to 
the front of the grate. 

4. Än a mechanical stoker, R, progressive 
feedigrate composed of independent and de 
Eached grate bars arranged transversely of 
Îe grate, each bar having oppositely ar 
iianged series of lateral spaced lugs, means 
fisconnected from the grate bars and en 
igaging beneath the same for lifting and 

Oving them from the front to the rear of 
. the grate with the iugs of the adjacent bars 

iniei meshing, the moving means having 
means for imparting vertical movement of 
the grate bars with respect to each other as 
they move real Wardly, and means for re 
turning the said grate bars to the front of 

; the grate. - 
iš. in a mechanical Stoker, a progressive 

feed grate composed of grate bars arranged 
transversely of the grate, a plurality of 
pairs of rack bars for Supporting the grate 
bars, said rack bars having notched upper 
edges for engagement by the grate bars, 
means for imparting a vertically Oscillating 
and endwise reciprocating movement to the 
rack bars and for constraining one pair of 
bars 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 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 beneath 
the same for lifting and moving them inter 
mittently from the front to the rear of the 

????? 
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furnace in spaced relation, the moving 
means having means for imparting 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. 

17. In a mechanical stoker ccmprising 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 beneath 
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 
grate, means below the lower run for en s. 

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 
and delivering them to the lower run, means 
at the front of the grate for receiving the 
bars from the lower run and delivering 
them to the upper run, the moving means 
of the upper run having means for impart 
ing relative vertical movement to the alter 
nate pairs of the said run as they are moved 
rearwardly. 
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for receiving the bars from the upper run 
75. 
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GEORGE BERKLEY CRAMP. 
Witnesses: 

B. L. ZIMMERMAN, 
S. E. PATTERSON. . 


