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To all thom, it may concern. 
i Be it known that , CHARLEs ERITH, a 

ubject of the King of Great Britain, re 
siding at Winchfield, Albion Road, Sutton, 
in the county of Surrey, England, have in 
vented certain new and useful Improvements 
in or Relating to Mechanical Stoke's, of 
which the following is a specification. 
This invention relates to underfeed me 

chanical stokers for boiler and other fur 
naces of the kind in which the fuel is fed 
into troughs or retorts provided With 
tuyères for the admission of forced draught 
air into the fuel as it rises from the retorts 
and spreads over the tops of the tuyères, 
and in which over feed or extension grates 
(hereinafter termed extension grates) are 
provided at the rear ends of the retorts on 
which the final stages of combustion are 
completed. 

in underfeed stokers of this kind, the 
fuel is usually fed by plungers or rains into 
the troughs or retorts, and the fuel is usu 
ally advanced by means of variable-stroke 
pushers within the retorts, viz, under the 
thickest part of the fuel bed of each retort 
unit. 
According to one feature of the present 

invention an intermediate stage is int'O- 
duced into the combustion process by plac 
ing at the outer sides of the tuyères longi 
tudinal over feed grate bars through which 
a supplementary supply of air, uncle!' coil 
trol and preferably at reduced pressure, is 
delivered into the partly-burnt fuel, so that, 
the fuel, after rising froll the under feel 
retorts and becoming ignited as it spreads 
over the tuyères which admit full pressure 
air into the thick part of the fuel bed above 
eakin retort, may be stippied with (lditional 
air through the longitudinal overfeed grate 
bars on which the thinner parts of the fuel 
bed are supported, thereby burning Out the 
combustible matter from the partly-burnt 
fuel to a greater degree than heretofore. 
before it reaches the transverse portion of 
the extension grates on which the final 
stages of combustion are completed. The 
said longitudinal over feed grate bal's are 
preferably box-shaped and stepped and may 
be adapted to be reciprocated so as to slice 
the thinner portions of the fuel bed as and 
when desired. The air admitted to the fuel 
led through said longitudinai over feed 
grate lars is referably admitted thereto 

from the Secondary air chamber which sup 
plies air for supplementary combustion to 
the movable transverse extension grates. 
A further feature of the present inven 

tion consists in imparting positive and con 
ti'olled slicing actions to the various parts 
of the fuel bed, as well as positive rear 
Ward travel of the fuel and ash under all 
conditions of combustion by independent 
actuation and adjustable-stroke motion (1) 
of the pusher in each underfeed retort, (2) 
of the novel longitudinal overfeed grate 
bars, and (3) of the sectional transverse 
extension grates. 

All three variable-stroke reciprocating 
motions are preferably transmitted to the 
parts to be actuated from the fuel-feeding 
ran of each underfeed retort unit, so as to 
harmonize with the rate of fuel-feeding pro 
vision being made for coupling or uncou 
pling the actuating devices at will; for in 
stance, the longitudinal over feed grate 
bars can be SO coupled as to actuate the 
transverse extension grate sections when 
desired while retaining full liberty of inde 
pendent variable-stroke motions to either of 
these parts, as in many cases experience 
shows that it is desirable to have little or no 
regular motion on the longitudinal over 
feed grate bars, owing to the fact that a 
shearing effect on the fuei bed is assured 
by the action of the pusher in each retort, 
where the fuel bed is thickest, viz, over the 
reto' ('ent'es, while it is often undesirable 
to employ a shearing effect above the tuyère 
('enti'es, where the fuel bed is necessarily rei 
atively thi), and this Li desirable shearing 
effect on the thin arts of the fiel bed eannot 
i.e : \'{iveri iii (tariei for is of stokei's where 
the transverse extension grates cannot be 
reciprocated independently of the tuyères; 
further when there is no provision for me 
chanically displacing clinkers which tend 
to form on the fixed tuyères when fires are 
banked, a reverberatory action of the 
flames under large clinkers tends to occur 
when active combustion is resumed, which 
results in a destructive effect on the tyres. 
The novel features of the present in ven 

tion produce a very simple construction and 
arrangement of the parts of the mechanism. 
They add to the reliability of the stoker 
and eliminate manual labour; while they also 
'educe the cost of construction and upkeep. 
and lake it unnecessary to employ moving 
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retort Walls and moving tuyères, although, 
if desired, this latter arrangement can also 
be employed with the present invention, in 
which case the variable stroke pusher with 
in each of the retorts may be dispensed with. 

In order that the invention may be clearly 
understood and readily carried into effect, 
the same will now be described more fully 
with reference to the accompanying draw 
ings which show three constructional forms 
of the invention and in which :- 

Figure 1 is a longitudinal section of a 
furnace provided with an automatic Stoker 
embodying one form of the invention. 

Figure 2 is a plan view, partly in sec 
tion. 

Figure 3 is a cross-section of the furnace, 
taken on line 3-3 of Figure 1, the parts 
beyond the section line being omitted for 
the sake of clearness, and showing the fuel 
as it rises from the retorts and spreads over 
the tuyeres on to the novel longitudinal 
over feed grate bars. 

Fig. 3 is a detail sectional view showing 
the tuyère openings. 

Figure 4 is a side elevation of one of the 
novel longitudinal Overfeed grate bars and 
of the sliding shoe which is coupled to the 
sectional transverse extension grate, the lugs 
by which it is reciprocated being shown in 
sectional plan view in Figure 2 and in ele 
vation in Figure 5. 

Figure 5 is a sectional elevation on the 
line 5-5 of Figure 4 showing a pair of 
such longitudinal over feed grate bars with 
sliding shoes for one unit, the shoes and 
lower parts of the bars being shown in sec 
tion, and the upper parts of the bars in ele 
vation; it also shows the side bar and shoe 
of an adjacent retort unit. 

Figures 6 and 7 are corresponding views 
to Figures 1 and 2, showing a modified form 
of the invention. Figures 8 and 9 are cor'. 
responding views to Figures 1 and 2, show 
ing a still further modified form of the in 
vention. 

In the examples illustrated in these fig 
ures, the stoker is assembled in each case 
from four similar inits, but any desired 
number of units can be employed, accord 
ing to the width and capacity of the fur 
C. 

Throughout the several figures of the 
drawings the same reference letter's are em 
ployed to denote similar or equivalent parts. 
A is the front wall and B the bridge wall 

of the furnace, above which, as shown in 
Figures 1, 6 and 10, a watertube boiler is 
indicated, which may be of any make or 
size, to correspond with the stoker capacity 
installed. 
The stokers shown each comprise a num 

ber of rearwardly inclined and stationary 
underfeed fuel retorts C, arranged in Series 
above the main air chamber K, fuel being 
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mechanically fed from the hopper B' to 
each Tetort by a reciprocating plunger or 
'am E. Worked by a connecting rod F, from 
a crank-shaft F by any suitable gearing, 
and the fuel being advanced by variable 
stroke pushers. X located within the retorts, 
and connected to and actuated by the ram E. 

C'. C. are the side walls of each retort, 
and D, D, are the tuyères; the latter being 
preferably constituted by plates with imper 
forate tops, arranged in step formation as 
shown, and admitting air at full pressure 
through lateral openings D', for primary 
inderfced combustion of the fuel as it rises 
from the Tetorts and spreads over the 
tuyères. The longitudinal grate bai's G, G, 
in the examples shown are box-shaped and 
of stepped formation with air outlets G’ 
in the risers, and are adapted to be recipro 
'ated longitudinally, and are supplied with 
air at reduced pressure which enters the 
grate-bars G through openings G° near their 
lower ends communicating with the second 
airy air chamber K disposed under the sec 
tional overfeed extension grates H. The fuel 
is advanced by the variable-stroke pusher X. 
in each retort, actuated in the form shown 
in Figure 1 by means of links X' detachably 
and adjustably connected to the fuel feeding 
rams E. The pushers X are stepped for 
nation as shown and ale each provided with 
a lug X' which extends through an open 
ing X in the bottom plate X5 and to which 
one end of the link X is connected by the 
crosspin Y. The other end of each link X' 
is connected to an extension X which rests 
On a cross pin X and slides between a pair 
of lugs X attached to the ram E, said lugs 
X” passing through a slot X in the ram 
cylinder Xs. 
'an X the lugs X2, X, alternately strilke 
ins X projecting from the extension X. 

.' I additional opening X is provided in 
the extension X so that by removing one 
of the pins X and inserting it in the open 
iing X" the travel of the pusher. X can be 
decreased. The fuel on leaving the lower 
end of the retorts flows over the transverse 
oition of the extension grates whereon the 

final stage of combustion is completed, the 
ash and clinker being continuously and auto 
lmatically discharged from the stationary 
ash-Support bars, I, through an opening 
preferably regulated by curved plates M, M. 
adapted to be adjusted or actuated as and 
when desired. 

All air required for combustion of the 
fuel is Supplied under pressure from a fan 

having a primary damper J into the 
main air chamber K, located beneath the 
inclined under feed retorts; the great bulk 
of the air is thus forced at full pressure 
through the lateral tuyère openings D' 
across the retorts, viz., into the thickest 
part of the fuel bed, for primary under feed 

During the movement of the 
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combustion. A proportion of the air, con 
trolled by a secondary air damper L, is ad 
mitted as usual into the reduced-pressure 
air-chamber K, from which, as aforesaid, 
air at reduced pressure is supplied to the 
overfed grates, viz, both to the longitudinal 
grate bars G and also to the sectional ex 
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tension grates H; so that low-pressure air, 
suitable for the intermediate and final stages 
of combustion, is emitted under the rela 
tively thin parts of the fuel bed, through 
the grate openings G and H respectively. 

In the two embodiments of the inven 
tion shown at Figures 1 to 9 the inclined re 
torts C, C, are stationary and are usually 
composed of three plates bolted together, 
but they may be solid castings, thus obviat 
ing the leakage of fine unburnt coal that oc 
curs in retorts which have moving Walls, 
and in the examples shown at these figures 
the underfeed tuyères D, D, are also sta 
tionary, for a similar reason, and they are 
preferably bolted in stepped rows as shown 
to the stationary retort-walls. 

In all three embodiments of the invention 
above described a novel method is provided 
of promoting an intermediate stage of coin 
bustion of partly-burnt fuel at the outer 
lines of the tuyères by using box-shaped 
overfeed grate-bars supplied with air at 
reduced pressure, and capable of being re 
ciprocated. After such intermediate over 
feed combustion on the longitudinal grate 
bars at the outer sides of the tuyères, the 
fuel arrives at the transverse portion of the 
extension grates, in a more advanced stage 
of combustion than hitherto; while the final 
stage of combustion on the transverse por 
tion of the extension grates is effected as 
usual with air at reduced pressure. 
Any suitable form of ash-supporting bai's 

or plates may be used in lieu of the ash Sup 
port I or plate M and any suitable means 
may be employed for adjusting the Wilth of 
the ash-discharge opening, while it desire 
an ash-crushing appliance may be employed 
for crushing the ash as it is discharged. 

in the embodiment of the in Vention 
shown at Figures 1 to 5 both the side walls 

'', C. of each retort and also the tuyères 
D. D. (as aforesaid) are stationary and the 
grate-bars G are adapted to be reciprocated 
longitudinally in pairs on shoes H. having 
stepped sides H on which the plates H* 
constituting the extension grates H are 
mounted, the requisite reciprocating move 
ment being imparted thereto by means of 
push rodse, e attached at one end to lugs 
e* on the grate-bars G. The ends of the 
links e, e are reduced in diameter and slide 
freely through openings in cross bal's e. 
e' attached to the fuel feeding ram F. 
Mounted on the said reduced portions ar'e 
nuts e^*, e^* adapted to be struck alter 
nately by the cross bai's '', e. By adj Isting 

the position of the nuts e', e^* on the cross 
bars e. e. the travel of the grate bar's G, 
G can be made less by any desired amount, 
than the travel of the ram E. In the em 
bodiment of the invention shown at Figures 
6, 7, 8 and 9, the grate-bars G, as also the 
extension grates H, and the pusher X are 
adapted to be reciprocated by means of 
links e° e° and e adjustably and detachably 
connected to pivoted members e”, which in 
turn are coupled to and adapted to be ac 
tuated by arms e from the connecting rods 
F’ and operated by the crank shaft F. Piv 
otally connected to the arm e° is one end of 
a lever e” which carriers a number of pins 
e', e' on which the outer ends of the links 
e', e” and e rest, the other arm of the lever 
e' being pivotally connected to a link e 
pivotally attached to the front plate e' of 
the furnace. Each of the linkse', e and 
e' carries pins e" which are adapted to be 
struck alternately by the lever e°. Addi 
tional openings et are provided in the links 
e”, e and e so that the position of the pins 
e' can be altered and the travel of the 
links e°. e. e. thereby varied. The inner 
end of the link e” is connected to a cross bar 
e' on the extension grate H, and the inner 
end of the linke" is attached to a lug on 
the stepped pusher X. The inner end of 
the linke' is connected to a depending link 
e' on the floor plate of the furnace. The 
links e°, e, e are connected to their respec 
tive supports by the cross pins Y e' and 
e', respectively, as shown. Extending 
transversely of the furnace is a plurality 
of shaftse the ends of which are attached 
by means of links e' to lugs e' on the grate 
bars G. Owing to this arrangement and 
by attaching or detaching one or more links 
e' and e” and e' from the pivoted members 
e' the grate-ba's G, the pusher X or the 
extension grates it can either be actuated 
in unison with, or independently of each 
other as desired. 

In the embodiment shown at Figures 10 
and 11, the side Walls of the retorts as also 
the tyres carried thereby are movable and 
are coupled with an adjustable motion to 
the crank-shaft F. connecting rod F, and 
ram E, through the intermediary of push 
rods 18 coupled to cross-barse'. The grate 
bars are adapted, as in the arrangement 
shown in Figures 6, 7 and 8, to be actuated 
by the connecting rods F through arms e 
and the pivoted members e' which are op 
eratively associated with links e, e, e' and 
2. In this embodiment of the invention a 
variable stroke pusher X is also shown lo 
cated within each retort; but this may be 
dispensed with if desired. The extension 
grates Fi are mounted upon a shoe k" which 
is adapted to slide upon a fixed plate le" and 
the side walls D' of the retort are connected 
to the sliding shoe k' by means of a pin le. 
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2. 

Owing to this arrangement the extension 
grates are adapted to be actuated in uni 
son with the side walls of the retorts and 
with the tuyères. 
By reciprocating the sectional transverse 

extension grates H, with or without recip 
rocating the longitudinal over feed grate 
bar's G, the partly-burnt fuel and refuse is 
agitated Sufficiently to break up clinkers and 
to separate combustible matter from the ash. 
All the advantages of stationary retort 

Walls and stationary tuyères are thus com 
bined with continuous but adjustable feed 
ing motions for the fuel and ash, and for 
positive and controlled slicing actions for 
the various parts of the entire fuel bed, to 
gether with the novel provision for effecting 
an intermediate stage of overfeed combus-s 
tion at the outer sides of the tuyères of each 
retort-unit. 8 
The reciprocation of the over feed grate 

bars, as well as of the fuel pushers and of 
the extension grates, assures shearing or slic 
ing lines at all points where clinkers tend to 
form. By suitably regulating these motions, 
the accumulation of masses of clinker can 
be prevented in any part of the furnace, and 
thereby the destructive reverberatory action 
Of the fiames under large clinkers (such as 
often occurs in stokers not provided with 
Such means for slicing action,) is prevented, 
and continuous mechanical operation is 
asSTred, irrespective of the size of the stoker 
and furnace. 
What I claim and desire to secure by Let 

ters Patent of the United States is:- 
1. An underfeed mechanical stoker com 

prising troughs or retorts, means for feed 
ing fuel into said troughs or retorts, tuyères 
at the sides of said troughs or retorts, means 
for admitting forced draught air into the 
fuel through said tuyères as it rises from 
the retorts and spreads over the tops of the 
tuyères, extension grates at the rear ends of 
the retorts on which the final stage of colm 
bustion is completed, longitudinal grate bars 
located parallel to the 'etorts, means for in 
trochi ('ing a supplementary supply of air 
into the partly burnt fuel through said lon 
gitudinal grate bar's so that an intermediate 
stage is introduced into the combustion proc 
ess and means for controlling the pressure 
of the air supplied through said longitudi 
inal grate bars. 

2. An under feed mechanical stoker con 
prising troughs or 'etorts, means for feed 
ing fuel into said troughs or retorts, tuyères 
at the sides of said troughs or retorts, means 
for admitting forced draught air into the 
fuel through said tuyères as it rises from 
the retorts and spreads over the tops of the 
tuyères, extension grates at the rear ends of 
the retorts on which the final stage of com 
bustion is completed, longitudinal grate bars 
located parallel to the retorts, means for 
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introducing a Supplementary supply of air 
into the partly burnt fuel through said lon 
gitudinal grate bars so that an intermedi 
ate stage is introduced into the combustion 
process, means for controlling the pressure 
of the air supplied through said longitudi 
nal grate bars and means for reciprocating 
Said longitudinal overfeed grate bars so as 
to slice the thinner portions of the fuel bed 
as and when desired. 

3. An underfeed mechanical stoker com 
prising troughs or retorts, means for feed 
ing fuel into said troughs ol' retorts, 
tuyèl'es at the sides of said troughs or re 
torts, means for admitting forced draught 
air into the fuel through said tuyères as 
it rises from the retorts and spreads over 
the tops of the tuyères, extension grates at 
the rear ends of the retorts on which the 
final stage of combustion is completed, longi 
tudinal box shaped and stepped grate bars 
located parallel to the retorts, means for 
introducing a supplementary supply of air 
under control into the partly burnt fuel 
through said longitudinal grate bars so that 
an intermediate stage is introduced into the 
combustion process, and means for recipro 
cating said longitudinal grate bars so as to 
slice the thinner portions of the fuel bed 
as and when desired. 

4. An under feed mechanical stoker com 
prising thoughs or retorts, means for feed 
ing fuel into said troughs or retorts, 
tuyères at the sides of said troughs or re 
to its for the admission of forced draught air 
into the fuel as it rises from the retorts and 
spreads over the tops of the tuyères, ex 
tension grates at the rear ends of the re 
torts on which the final stage of combus 
tion is completed, longitudinal box-shaped 
and stepped grate bars located parallel to 
the retorts, means for introducing a supple 
mentary supply of air into the partly burnt 
fuel through said longitudinal grate bars 
so that an intermediate stage is introduced 
into the comb estion process and through 
said extension grates for final combustion 
of the fuel thereon, means for controlling 
the pressure of the air supplied through 
said longitudinal grate bal's and through 
said extension grates, and means for recipro 
cating said extension grates. 

5. An underfeed mechanical stoker com 
prising fixed troughs or retorts, means for 
feeding fuel into said troughs or retorts, 
fixed tuyères at the sides of said troughs or 
retorts for the admission of forced draught 
air into the fuel as it rises from the retorts 
and spreads over the tops of the tuyères, 
extension grates at the real ends of the 
retorts on which the final stage of combus 
tion is completed, longitudinal grate bars 
located parallel to the retorts, means for in 
troducing a supplementary supply of air 
into the partly burnt fuel through said 
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longitudinal grate bars so that an inter 
mediate stage is introduced into the com 
bustion process and through said extension 
grates for final combustion of the fuel there 
on, means for reciprocating said longitudi 
nal overfeed grate bars so as to slice the 
thinner portions of the fuel bed as and 
when desired, and means for reciprocating 
said extension grates. 

6. An under feed mechanical stoker com 
prising troughs or retorts, means for feed 
ing fuel into said troughs or retorts, tuyères 
at the sides of said troughs or retorts for 
the admission of forced draught air into 
the fuel as it, rises from the retorts and 
spreads over the tops of the tuyères, fuel 
feeding lishers within said troughs or re 
forts, extension grates at the rear ends of 
?he ireforts on which the final stage of coin 
bustion is conpleted, longitudinal over feed 
gate bars located parallel to the Tetorts, 
means for introducing a supplementary Sup 
ply of air into the partly burnt fuel through 
said longitudinal over feed giate bal's so 
that an intermediate stage is introduced into 
the combustion process and through said ex 
tension grates for final combustion of the 
fuel thereon, means for reciprocating said 
longitudinal overfeed grate bars so as to 
slice the thinner portions of the fuel bed as 
and when desired, and means for recipro 
cating said transverse extension grates. 

7. An underfeed mechanical stoker com 
prising troughs or retorts, means for feeding 
fuel into said troughs or retorts, tuyères at 
the sides of said troughs or retorts for the 
ad)ission of forced draught air into the fuel 
as it rises from the retorts and spreads over 
the tops of the tuyères, extension grates at 
the rear ends of the retorts on which the 
final stage of combustion is completed, longi 
tudinal grate bars located parallel to the re 
tots, means for introducing a Supplemen 
tary supply of air into the partly burnt fuel 
through said longitudinal grate bars so that 
an intermediate stage is introduced into the 
combustion process, and through said ex 
tension grates for final combustion of the 
fuel thereon, means for imparting variable 
stroke reciprocating motions to said longi 
tudinal over feed grate bars, and means for 
imparting variable stroke reciprocating mo 
tions to said extension grates whereby a 
slicing action may be imparted as desired 
to the thin parts of the fuel bed between 
: diacent units of the stoke's, and to the 
fuel bed over the extension grates. 

S. An under feed mechanical stoke' conn 
prising troughs or retorts, means for feed 
ing fuel into said troughs or retorts, tuyères 
at the sides of said troughs or retorts for the 
admission of forced draught air into the 
fuel as it rises from the retorts and spreads 
over the tops of the tuyères, extension grates 
at the rear ends of the retorts on which the 
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final stages of combustion are completed, 
longitudinal grate bars located parallel to 
the retorts, means for introducing a Supple 
mentary supply of air into the partly burnt 
fuel through said longitudinal grate bars 
so that an intermediate stage is introduced 
into the combustion process, and through 
said extension grates for final combustion 
of the fuel thereon, fuel feeding pusher's lo 
'ated within said retorts, means for in 
parting variable stroke reciprocating no 
tions to said pushet's, means for imparting 
variable stroke reciprocating motions to sail 
longitudinal over feed grate hars and means 
for imparting variable stroke reciprocating 
notions to said extension grates, whereby a 
slicing action may be imparted as desired 
to the parts of the fielbed between adjacent 
in its of the stokers, to the thick parts of the 
fuel bed over the centre of the retorts, and 
to the fuel bed over the extension grates. 

9. An underfeed mechanical stoker com 
prising troughs or retorts, means for feed 
ing fuel into said troughs or retorts, tuyères 
at the sides of said troughs or retorts for 
the admission of forced draught air into the 
fuel as it rises from the retorts and spreads 
over the tops of the tuyères, extension grates 
at the real ends of the retorts on which the 
final stage of combustion is completed, 
longitudinal box shaped and stepped grate 
bars located parallel to the retorts, means 
for introducing a supplementary Supply of 
air under control and at low pressure into 
the partly burnt fuel through said longi 
tudinal grate bars so that an intermediate 
stage is introduced into the combustion 
process, and through said extension grates 
for final combustion of the fuel thereon, fuel 
feeding pushers located within said retorts, 
means for imparting variable stroke recipro 
cating motions to said pushers, means for 
imparting variable stroke reciprocating no 
tions to said longitudinal grate bars and 
means for imparting variable stroke recip 
rocating motions to said extension grates, 
whereby a slicing action may be imparted as 
desired to the parts of the fuel bed between 
adjacent units of the stokers, to the thick 
parts of the fuel bed over the centre of the 
retorts, and to the fuel bed over the exten 
sion grates. 

10. An under feed mechanical stokei coin 
prising under feed longitudinal retorts, 
tuyères at the sides of said retorts for the 
admission of full pressi'e air, extension 
grates on which the final stage of combus 
tion is effected, longitudinal overfecd grates 
located parallel to the retorts, a low pressure 
air chamber, and means for controlling the 
admission of air to said air chamber so as 
to distribute low pressure air from said air 
chamber to said extension grates and to said 
overfeed grates respectively. 

CHARLES ERITH, 
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