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To all whom it may concern: 
Be it known that I, JAMI Es REAGAN, citi 

zen of the United States, residing at Phila 
delphia, in the county of Philadelphia and 
State of Pennsylvania, have invented cer 
tain new and useful Improvements in Boiler 
and other. Furnaces, of which the following 
is a specification. 
My invention relates to furnaces of the 

type shown in my Patent #1,171,803, dated 
February 15, 1916, and characterized by the 
inclusion of a hopper, a fuel feeder, a sta 
tionary head block, forming the bottom of a 
coking Zone, a grate having reciprocatory 
stepped hollow bars, a rest grate, and means 
for removing ashes from the furnace. The 
same type of furnace is shown in another application of even date herewith. 

he present improvements involve the 
construction of the upper end of the grate 
bars and the contiguous head block; the 
construction of the lowermost sections of 
the grate bars; the rest grate, and means for 
preventing the accumulation of clinker. 

25 In the drawings-Figure 1 represents a 
vertical section of the grate; Figs. 2 and 3 
represent upper and lower portions of the 
grate; Fig. 4 is a view of the perforated 
steam supply pipes appearing in Fig. 1; 
Fig. 5 is a perspective view showing the up 
per and lower parts of one of the grate bars 
with the stepped plates removed; Fig. 6 
represents sections of the upper stepped 
plate of the grate; and Figs, 7 and 8 repre 

85 sent sections of the lower end of the grate. 
The grate bars A are arranged parallel 

and are composed of perforated stepped sec 
tions a, as in my previous construction. 
They are adapted to reciprocate independ 

40 ently, and to receive coked fuel from the stationary head block B under which their 
upper ends extend. C is the bottom of the 
fuel hopper from which the fuel is expelled 
by the RE feeder (not shown). . . . . . 

4. Thé uppermost step a' of each of the 
grate bars is made o 
he other steps, and its front wall a is per 
forated, the perforations being designated 
a'. The upper wall is imperforate. The 

80 head ? is so placed as to always form 
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with the upper end of the grate bar a fur 
ther step a whichi is narrowed and widened. 
as the grate bar is reciprocated, but never 
entirely disappears, as is the case in the con 

55 struction shown in my companion applica 
tion, In consequence of this arrangement, 

reater height than 

the sheet of fuel slowly impelled over the 
head block B by the fuel feeder, finds tem 
Porary lodgment on the step a', from which 
it is, partially dislodged at each reciproca 
tion of the grate. The increments of dis 
lodged fuel drop past the openings a, and 
then find their way over the grate in the 
Silme Inannet' as in my earlier construc 
tion. I have by experimentation found 
that it is desirable when some kinds of fuel 
are employed, and especially if the fuel be 
wet, to cause a leading increment thereof to 
separate or draw away from a following 
increment, in order that the radiant heat to 
may gain access to and affect a large num 
ber of the fuel particles, and this, I have 
found, may be yell accomplished by the 
means just described. It will be observed, 
that the sheet of fuel passing over the step 
a', and down over the next step a, of the 
grate bar, is not bodily agitated, but only . 
separated by gravity, as to the leading and 
following increments above mentioned. 
Furthermore, as the feeding of the sheet 
of fuel is extremely slow, the opening up 
of the interstices is very gradual until the 
tine arrives for the gravitative separation, 
which causes a transverse rift to appear, 
thereby subjecting more of the particles to 
the radiantheat. More air is required at this stage of the operation, and this is sup 
plied through openings a'. I find that the 
separation, without a mass disturbance of 
the fuel, is remarkably effective in securing 90 . 
a perfect combustion and the consequent 
elimination of smoke which, in many fur- . 
paces, is due to an over-supply of the gase 
dus products of destructive distillation and 
a relatively small supply of air. The height of the uppermost step of the grate section, . 
is to be determined by the character and 
condition of the fuel, but I have made the 
height six inches. The normal width of the 
step a may be about three and one-half.00 
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inches, and this width is increased by from 
one-half an inch to three, and one- ? inches when the grate bar reciprocates. 
other steps of the grate sections are about 
one and one-half inc 
inches wide. - - - - 

The rest grate. I have narrowed, and 
have dispensed with the slots thereof, as 

es high, and about two 19* 

!??????. constructed, and provided it with: 
e roünd hofesd which prevent the passage of 19 

unconsumed particles of fuel, Asteam pipe d' delives steam to the space below and 
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through the rest grate, and the steal), e 
sides acting to break u clinkers, tends to 
keep the openings clear. The rest grate is 
protected by a water bea in E, such as is 
described in Iny companion application, 
Other stea in pipes F, perforated at fi fel 

from a common supply pipe F’ (leliver 
steam laterally into the hollow grate bar's A. 
This steam flows, not only through the open 
ings at at the tops of the grate bars, but 
over the edges at of the trough-like portions 
of said bars, and up between the bars, there 
being spaces e” there for the exit of air 
under forced draft, as shown at e" in my 
ending application, Serial #28,742 filed 
ay 17, 1915. The steam, therefore, is uni 

formly distributed to all parts of the grate 
area, the result being the breaking ui of the 
clinkers throughout that area by the cooling 
effect of the steam which is of a much lowei 
temperature thail the fra ugible cliJakers, 
The grate bars are each provided with a re 

movable ash-pushing plate (, perforated at 
g', the upper edge g of whici constitutes 
one half of the top surface of the lower most 
step of the bar, the other half of the Sur 
face being formed by a projecting perfo 
rated flange g of a grate Section g, that 
has grooves g in its edge. The plate G is 
secured to the hollow grate section by lugs 
g, that engage flanges gy on said hollow 
grate section. The steam pipes F have caps 
f' slotted at f° for the emission of steam 
toward the openings 9', the object being to 
supply steam to this part of the grate, just 
as it is supplied to the other portions there 
of for the purpose of breaking it the 
clinker, H is an I-bean covered by a pro 
tecting plate J supporting the rest grate D 
at one edge, the other edge being supported 
by the water-heam E. 

Having thus fully described my invention 
what I claim is 

1. The combination with a stepped recip 
rocatory grate, of a stationary head block 
disposed at the bottom of a colking chamber, 
the upper step of the grate being of greater 
height than the other steps, and the grate 
actuatting mechanism being so adjusted as to 
always expose a fuel supporting surface of 
the upper step. 
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2. The combination with a stepped recip 
urocratory grate ha ving i alternately acting 
sections, of a stationary head block disposed 
at the bottom of the coking chamber, the 
upper step of the grate being of greater 
height than the other steps, and the grate 
actuating Inechanism being so adjusted as to 
always expose a fuel supporting surface of 
the upper step. 

3. The combination of an inclined recip 
rocating grate, a rest grate situated at the 
lower end of said inclined grate and adapt 
ed to unobstructively discharge material 
rearward, the lower end of the inclined grate being perforated, vertically disposed 
and shaped to act as an ash pusher. 

4. A lower grate section comprising tw: 
arts, one of which is a stepped plate having 

a perforatel flange and the other is a ver. 
tical perforated plate fitting said flange. 

. The cominatici with a grate ha ving 
hollow space and perforated bars, of stea 
supply pipes adapted to supply steam to the 
}erforations i? ald the spaces between slid 
vars and neans for supplying air under 
pressure to said llars. 

6. The combination with the vertically ar 
ranged perforated lower section of a grate 
constituting an ash pusher, of a steam pipe 
for delivering steam to and through the 
perforations, and a rest grate disposed ad 
jacent said lower sections. 

7. A foot grate in combination with a sup 
porting bean, a protecting plate for said 
bean, and a water beam supporting an edge 
of said foot grate. 

8. The comination with a furnace, of an 
inclined stepped grate, the uppermost step 
being of greater height than the other steps, 
means for uniformly supplying steam to all 
parts of the grate area, a rest grate, a per 
forated plate constituting an ash pusher 
disposed at the lower end of the grate and 
means for supplying steam through the ash 
pusher. 
In testimony whereof I affix my signature 100 

in presence of a witness, 
JAMES REAGAN. 

Witness: 
J. W. CAssby, 
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