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This invention relates to improvements in 
burning devices such as stoves, domestic furnaces 
and commercial installations for burning Solid 
fuels such as bituminous coal and derivatives 
thereof, in sizes from screenings to that of bri 
quettes and to burn such volatile fuels, smoke 
lessly. 
One of the objects of the invention is to pro 

vide a burning device, stove or furnace of an im 
proved construction whereby to first coke a given 
quantity of coal in one location and to burn the 
coked coal in another location in the device. 
Another object is to provide a furnace with 

improved means for intermittently feeding meas 
ured quantities of coal to the fire pot of the fur 
nace and to intermittently move it through the 
fire pot in the steps of coking the fuel, burning 
the coked fuel and Subsequently discharging the 
residue of the burned fuel from the fire pot. 
A further object is to provide the fire pot of 

the furnace with a set of two cooperating fuel 
Supporting grates, one of which is adapted to be 
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An embodiment of the invention is illustrated 

in the accompanying drawings, wherein 
'Figure 1 is a vertical sectional elevation taken 

through a furnace and showing the invention 
applied thereto. 
Figure 2 is a horizontal sectional elevation 

taken approximately on the line 2-2 of Fig. 1. 
Figure 3 is a vertical transverse sectional ele 

Vation taken approximately on the line 3-3 of 
Fig. 1. 

Figure 4 is an end elevation of a fragmentary 
portion of the furnace taken in the direction of 
the arrow 4 in Fig.1. 

actuated to discharge its fuel content on the other . 
grate after the fuel thereon has been heat treated, 
Such as by coking. 
A still further object is to provide a furnace 

fire pot with an improved two Section grate for 
respectively serving as a coking section for coal 
When fed thereon and a burning Section for the 
coked coal. 

Still, another object is to provide a two section 
grate for a furnace of an improved construction 
whereby one section after coking the coal thereon 
is operated to discharge the coke onto the other 
section which is located in the burning zone of 
the fire pot and the latter section being subse 
quently operated to discharge the burned residue 
in the ash pit or the like. 
Another still further object of the invention 

is to feed the fuel to and through the fire pot of 
a furnace and the like in measured quantities by 
intermittently operated devices which may be 
hand operated whereby to first deposit the fuel 
on the coking section of the grate and after the 
fuel has been converted into coke, to discharge it 
onto the grate burning. Section and to subse 
quently discharge the ash content from the burn 
ing Section into the ash pit. 

It is still another object to provide a coal chute 
for the storage bin of a furnace with improved 
Operable means for discharging measured quan 
tities of coal into the fire pot of the furnace. 
With the foregoing and other objects in view 

which will appear as the description proceeds, 
my invention resides in the combination and ar 
rangement of parts and in the details of construc 
tion hereinafter described and claimed, it being 
understood that changes may be made within the . 
Scope of what is claimed without departing from 
the spirit and intents of the invention, 
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Figure 5 is an enlarged longitudinal section 
taken through this improved two section grate 
and Showing the application of draft controlling 
plates thereon. 

Referring by numerals to the accompanying 
drawings, 0 designates a hot air type of furnace 
having the conventional surrounding air drum ff 
and Said furnace having an ash pit 2 and fire 
pot f3, the ash pit and fire pot being divided by 
the grate 4. 
The grate 4 comprises a coking section f 5 

and a burning section 6 and are normally dis 
posed on a horizontal plane, each of Said grate 
sections having a side disposed axis designated, 
as 7 and 8 respectively, which are adjacent each 
other at the meeting sides of the grate sections, 
said axes on - each end being supported in re 
spective ends of the furnace in bearings 19. 

Disposed on one side of the section 5 of the 
grate 4 and supported on a bracket 20 is a fire 
brick wall 2 which is inwardly curved at 22 as 
it extends upwardly in the fire pot 3 above the 
grate and disposed above the inwardly facing 
arcuate end of the wall 2, and joined therewith, 
is a vertically extending fire wall 23. 
Formed in the inwardly curved portion 22 of 

the fire wall 2 is an elongated opening 24 form 
ing the discharge end of a chute 25 of a coal 
storage bin 26 and disposed in the chute 25 in 
Wardly from the discharge opening 24 thereof is 
a counterbalanced door 27 which is swingably 
Supported on the horizontal rod 28. 
The discharge opening 24 of the chute 25 is . 

disposed above the section 5 of the grate 4, 
Said opening and said chute being of the approxi 
mate length of the fire pot 3 and the grate 4, 
and as the chute door 27 is normally held in a 
closed position in Said chute by the counter 
weight 29 thereof, said door is provided with in 
flammable packing strips 30, top and bottom 
thereof for preventing draft currents passing 
through the chute and entering the coal bin 26. 
The fire wall supporting bracket 20 may extend 

around the ash pit, and supported thereon op 
| posite to the fire brick wall 2 f is a fire brick 
Wall 3 and end disposed fire brick walls 32 which 
extend upwardly to the approximate height of 
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the lower end of the furnace fire door 33, and 
between the walls 23 and 3' a vertically extend 
ing passageway 34 is formed which leads to the 
heat chamber 35 of the furnace, said passage 
way 34 being in vertical alinement with the sec 
tion f6 of the grate 4. 
The ash pit 2 is divided by a wall 36 having 

a regulating damper 37 operable by a push and 
pull rod 38 which extends to the outside of the 
air drum of the furnace, said wall 36 dividing 
the ash pit into respective compartments 39 and 
40, each of which is provided with an ash pit 
door 4 and each compartment having an ash 
can 42 therein. . 
The ash pit door 4 of the compartment 39 

which is positioned beneath the burning section 
f6 of the grate 14, is provided with a damper 
43 which is operable by a pull chain 44 secured 
thereto and entrained over rollers 45, the opposite 
end of said chain being fastened to a damper 46 
of an air inlet passageway 47 which is positioned 
on the same side of the furnace as is the damper 
43, said passageway 47 leading upwardly against 
the furnace 8 and fire pot 3 thereof and com 
municating with a passageway 48 formed behind 
the fire brick wall 3, and which communicates 
with a series of horizontally dipsosed and dif 
ferently directed ducts 49 formed in said wall 
3 for directing heated air currents into the 
burning products of combustion in the upper 
end of the fire pot 3. \ 
The coal chute 25 outwardly of the door 27 

is provided with a measuring section 50 with 
which a discharging device 5 is cooperable, said 
device comprising a horizontal shaft 52 rockably 
mounted in a support 53 by a handle 54 Secured 
on one end, and fixed on said shaft are a pair 
of slotted end walking beams 55, the slots of 

ash pit 2 and/or the compartment 39 thereof 
by adjusting the damper 43 of the ash pit door 
4 and to the compartment 40 through the 
regulated damper 37 in the dividing wall 38 of 
the ash pit. 
The fuel charge deposited on the coking sec 

tion 5 of the grate was accomplished by turning 
the handle 54 of the coal discharging device is 
in a right hand direction, thereby withdrawing 
the prongs 59 from the coal pack thereagainst 
in the measuring section 50 of the chute 25, and 
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simultaneous therewith the prongs 60 are moved 
supwardly into the relatable guiding block 6 
thereby checking and holding coal from enter 
ing the measuring section 50 while the measured 
Coal quantity that was in section 50, is being 
discharged beneath the swingable door 2 and 
onto the coking section 5 of the grate through 
the discharge opening 24 of the chute 25. 

In due time by burning action of the fuel 
kindled on the grate burning section 6, combus 
tion therefrom in the fire pot 3 will expand 
and coke the coal on the grate section 5 and 
the heavy vapors and gases from the coking coal 
will by reason of the inwardly curved wall 22, 
be directed into combusting contact with the 
burning products of combustion from the grate 
burning section 6 and the rising heavy vapors 
from the coking bed will be ignited and con 
sumed before entering the heat chamber 35 
through the vertical passageway 34. 

which support respective horizontal rods 56 and . 
57, and mounted on each rod between the beams 
55 is a sleeve 58. 
One of the sleeves 58 has a row of spaced 

vetrically extending prongs 59 and the other rod 
has a like row of prongs 60, said prongs 59 and 
60 being slidably engaged in respective openings 
provided in the guiding blocks 6 which are se 

4. 

cured to the bottom of the chute 25 and are 
adapted to be alternately projected into the 
measuring section- 50 of the chute. 
One end of the axis T of the coking Section 
5 of the grate 4 extends through a wall fa. 

of the air drum and has a downwardly extend 
ing lever 62 fixedly secured thereto, and con 
nected at one end to Said lever is a rod 63 which 
is connected at its other end to a hand operated 
lever 64 which is pivoted intermediate its ends 
to a mounting 65. The axis 8 of the burning 
Section 6 of the grate also extends at One end 
through the air drum wall a and has an up 
wardly extending lever 66 fixedly secured thereto, 
and connected at one end to said lever is a rod 
67 which is connected at its other end to a hand 
operated lever 68 which is intermediately pivoted 
to the mounting 65. 
Upon readying the furnace for firing, the sec 

tions 5 and 6 of the grate 4 are normally dis 
posed in horizontal alinement and are held in 
this position by the coil spring 69 of respective 
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hand levers 64 and 68 holding said levers in neu 
tral positions. Fire is then kindled on the burn 
ing section 6, access thereto being provided 
through the fire door 33. Coincidentally there 
with, a charge of coal is supplied on the coking 
section is through the discharge opening 24 of 
the chute 25 and draft is entrained into the 
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Leading from the upper end of the heat cham 
ber 35 to the flue 70 is an outlet 7 f, said flue 
leading to the stack 2. 
By the time the kindled fuel on the grate 

burning section 6 has been consumed, the coke 
on the grate Section 5 will have ignited and the 
ash content or residue on the grate burning sec 
tion 6 is discharged into the ash can 42 in the 
Compartment 39. 
The discharging of the ashes from the grate 

section 6 is accomplished by the furnace tender 
engaging and pushing the hand lever 68 for 
ward, the rod 67 thereof swinging the lever and 
the grate Section f6 on the axis 18, thus down 
Wardly inclining the grate section 6 to a dis 
charging position whereby the ashes therefrom 
will be dumped into the ash can 42 thereunder, 
Upon release of the hand lever 68 the related 

coil spring 69 will contract and return said lever, 
grate section f6 and cooperating linkage to nor 
mal positions, and the furnace tender will then 
engage and rearwardly pull the hand lever 64 
and the rod 63 connected thereto and to the lever 
62, and cause the grate coking section 5 to be 
Swung upwardly to the approximate inclined posi 
tion shown in dotted lines in Fig. 1, to discharge 
the ignited coke on the grate burning section 6. 
Upon release of the lever 64 the grate coking sec 
tion 5 and connecting linkage will be returned 
to normal positions by the related coil spring 69 
in readiness for the coking section f 5 receiving 
another coal charge from the measuring section 
50 in the chute 25. 
The grate coking section 5 is wider than the 

grate burning section f6 to provide spreading 
Space for the expanding coking coal thereon, and 
when the coke is discharged or dumped on the 
grate burning section f6 it will be walled against 
the fire wall 3, in the manner shown in Fig. 1. 
When the furnace tender is about to operate, 

the coal discharging device 5, if it is found that 
the prongs 60 have been left in chute inserted 
position after a preceding operation thus hold 
ing back coal from discharge into the measuring 
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Section 50, the tender upon turning the handle 
54 counter-clock-wise, will simultaneously cause 
the prongs 60 to be withdrawn and the prongs 59 
inserted respectively from and into the chute and 
the measuring section 50 will thus become coal 
loaded. The furnace tender will then turn the 
handle 54 in a clock-wise direction to withdraw 
the prongs 59 to permit discharge of the meas 
ured coal quantity beneath the door 27 through 
the discharge opening 24 of the chute 25 onto the 
grate coking section 5. S. 
The measuring section 50 is provided with an 

upwardly disposed longitudinal pocket 73 to per 
mit the coal to displace or crowd while the prongs 
60 are being inserted in the chute. 
As the door 27 is remote from the discharge end 

24 of the chute 25 and the door 27 being counter 
balanced, said door is normally closed and conse 
quently the coal in the storage bin 26 is protected 
against effects of intense heat and ascending 
gases from the fire pot 3, and if the furnace 
tender leaves the measuring section 50 empty 
until another coal feed discharge is made to the 
coking side of the fire pot, this intervening empty 
gap obviously provides a greater protecting dis 
tance from the fire pot to the coal bin. 

In a furnace of this improved character, the 
fire door 33 and ash pit doors 4f should be kept 
closed after the furnace has been fired so that the 
only air, entrained to the fire' pot i3 will be 
through the dampers 43, 46 and 74, the damper 
43 controlling the draft to the compartment, 39 
of the ash pit f2 and to the compartment 40 of 
the ash pit through the damper 37 in the dividing 
walls 36, the damper 37 relating to the grate cok 
ing section 5 which will require only a minimum 
of air draft comparable with the draft required 
for the grate burning Section 6. ; 
The dampers 43 and 46 are cooperable with 

each other to the extent that when the damper 
43 is full open, the damper 46 is closed; the damp 
er 43 when wide open being for attaining a faster 
burning of the fuel on the grate burning section 
6, whereas when the damper 43 is slightly open 
or fully closed, the damper. 46 is open so that 
heated air can be entrained to the fire pot 3 
above the burning fuel bed in deflecting direc 
tions through the ducts 49 from the passageways 
47 and 48 to assist in providing a more complete 
combustion by admitting warm oxygen laden air 
above the fire pot to mingle with the rising burn 
ing gases and to be combusted therewith. 
A pivoted lever 75 connected to the chain 44 

when swung in either direction, operates either 
dampers 43 or 46 and as said chain is counter 
weighted at 76 said dampers will be held in the 
positions controlled by the lever 75. 
When the damper 43 is closed, no air will be 

admitted to the ash pit f2 and consequently air 
cannot enter through the damper 37 to the com 
partment 40 beneath the grate coking section 5 
of the fire pot, and if draft is needed to be admit 
ted to the coking section for coking purposes 
through a required burning period, air may be 
admitted through the damper 74 in the ash pit 
door 4 of the compartment 40 and the damper 
37 in the dividing wall 36 may be closed so that 
air cannot be entrained into the compartment 39 
beneath the grate burning section f6. 
By intermittently dumping ashes from the 

grate burning section, ash accumulation is pre 
vented, thus providing a clean grate burning sec 
tion for efficient firing. 
When one ash can 42 is filled by ash discharge 

from the burning section 6, it is removed and 
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replaced by inserting the other ash can in the 
compartment 39 and a sliding lid 77, shown in 
dotted lines in Fig. 1, is engaged on the side beads 
T8 of the ash can so that it may be carried like 
a suitcase or otherwise, by engaging either han 
dle 79 of the ash can for conveying and emptying 
the ash cans, thereby preventing the escape of 
fly ash while carrying the cans. 
While all of the operating devices for feeding. 

coking, burning of the coke and dumping the ash 
residue are shown as being manually operated, 
these devices may be mechanized to be succes 
sively and timely operated by thermostat control. 
Inasmuch as this improved furnace both cokes 

and burns the coked coal in the two zones provid 
ed therefor, it may be required to change the 
grate structure by mounting a plate 80 on each 
grate section 5 and 6, as shown in Fig. 5, with 
perforated draft openings therein for more ade 
quately burning certain types of fuels. For se 
curing the plates 80 to respective grate sections, 
each plate has depending hooks 8 for under-en 
gagement with respective parts 82 on each grate 
section. a 

What I claim is: 
1. A furnace having a fire pot and a horizontal 

ly alined two section grate in the fire pot, one of 
said grate sections being a coking section and the 
other section being a burning section, said fire 
pot having an inwardly facing arcuate wall, and 
a coal chute having its discharge end through 
said wall adjacent and above said coking section, 
said coking section being swingably mounted on 
one end and disposed to have its free end travel 
in conformity with the curvature of said wall. 

2. A furnace having a fire pot with a two Sec 
tion grate in the firepot, said grate sections being 
disposed in approximate horizontal abutment and 
are swingably mounted at or adjacent their ends 
in the fire pot, said grate sections comprising a 
coking section for receiving raw coal and a burn 
ing section for receiving the coked coal from the 
coking section when said coking Section is up 
wardly swung, said burning section arranged to 
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be downwardly swung for dumping burnt residue 
therefrom, a wall in said fire pot extending up 
wardly and inwardly over said coking section, 
said wall having a coal opening therein positioned 
above said coking Section. 
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