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o 

Be it known that I, LEws METEssER, a 
citizen of the United States, residing at New 
Orleans, in the parish of Orleans and State 
of Louisiana, have invented certain new and useful Improvements in Metallurgical Fur 
naces, of which the following is a specifica tion, 

0. 

5 

My invention relates to improvements in metallurgical furnaces, wherein metals or 
their alloys, may be heated; melted, puddled, 
annealedor otherwise treated and to kilns for nodulizing and yitrifying. 
An important object of the invention is 

to provide improved apparatus for prefers ably intermittently feeding a predeterminect 
amount of fuel upon the grate throughout. 

20. 

50 

its entire width at desired intervals. 
A further object of the inventions is to provide an improved grate which is: water. 

cooled, and which is so constructed that the disks included: therein may be replaced 
when broken in a highly convenient manner 
and in the minimum time. 

ifor:receiving air, and 
travel bftheheated he furnace whereby the heat 

wasted may be utilized 
'the invention is to 
the above mentioned 
gned and constructed. character, which is 

to admit of its operation . whereby various 
combinations of gases, air, steam and other vapors, may be ?edily had for producing 

bers, with the water-back in transverse sec 

Fig. 5 is a side elevation of one of the grate 

desired degrees of combustion, heat, and 
chemical mixtures, within the furnace, to perform the required work, such as heating, melting, puddling, converting, annealing, 
roasting, or carbonizing the metal or its 
alloy, in furnaces and nodulizing and vitri fying in kilns. 
A further object of this invention is to 

provide a furnace of the above mentioned 
character, which is designed and constructed 
to admit of its operation whereby the metals 
or materials being treated therein will re 

55 

60 

ceive the graduated or maximum amount of 
heat and chemical treatment from the prod 
ucts of combustion or hot gases, and the roof 
and walls or masonry of the furnace sub 
jected to a uniform or even distribution of 
heat, whereby the expansion of the same is 
ét???lizé?; preventing the roof of such walls 
or masonry from undue cracking, falling 7 
apart or the like... . . . . . . 
A further object of the invention is to . 

provide a furnace of the above mentioned 
character, which is of simplified design and 

6 

... 25. rther object of the invention is to pro-" construction to enable its operation by un- 75 
vide; anº improved, water-back adapted to skilled labor- and which will lasta long time. 
serve as a bearing for the rotatable tubular. A further object of the invention is to im shafts of the grate and as means for supply- prove in general the construction of fur 
ing the water to the "shafts. . . naces of this character, with a view of in 30. A further objects of the invention is to creasing their efficiency of operation. 80 
provide improved mechanism for operating. Other objects and advantages of the in 
or rotating the grate members, which is vention will be apparent during the course strong, durable and convenient to operate, of the following: description. . . . . . . 

. . . A further object of the invention is to. In the accompanying drawings forming a 
35° innp. the construction of means for with part of this specification and in which like 85 drawing ashes from the water-ash pit and numerals are employed to designate like 

parts throughout the same Figure 1 is a S TLttt LLyyllylt LltlLlymLLt yyyyltlt tiyi 
: *? gh apparatus embodyin? my invention, 

. . . . . . . . half is an end elevation, thereof being 90 shown intransverse section taken on line 
2 of Fig. 1 and looking in the direction of the arrow, Fig. 3 is ”f;?ment?ily::6..... . . 

elevation of one of the rotatable grate mem. 
tion, Fig. 4 is a central longitudinal sec- º si 
tional view through a plurality of the grate 
disks and the tubular shaft carrying them, 
disks, Fig. 6 is an edge elevation of the same, 100 
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ho 
side elevation of a portion of the screw of a vided with a depending plate 36, see Fig. 

ral longitudinal sectional view through a 

; forward end of this combustion chamber is 
30 
... sheet or plate 17, having openings 18 and 19, 

covered by movable doors 20 and 21 respec 

blooms or inctal, in a manne 

ash pit 22 are separated by a hor ?ontal. 
grate designated as a whole by the numera. 
Figs. i., 3,4,5,6 and, embodies a plurality 

5 of spaced tubular horizontal sh 

Fig. 7 is a side elevation of a slightly differ 
ent form of disk, Fig. 8 is a forward side 
elevation of the water-back, Fig. 9 is a side 
elevation of a pair of pinions for rotating 

5 one of the grate members and transmitting 
fotation to another grate member, associated 
elements being shown in section Fig. 10 is a 
longitudinal sectional view taken on line 
10-10 of Fig. 9, showing the Óperating pin-, 
ions in elevation, Fig.11. is afragmentary: 
conveyer, embodied in the ash removing ap 
paratus, the trough being, shown irá se?tion, , 
Fig.12 is a transverse sectional/view taken. 
online 12-12 of Fig. 11, Fig. 13 is a side 
embodied in the invention, Fig.14 is a cen 

? 15 is a transverse sectional 
line 15:15 of Fig. 14, Fig.16 

feed valve, Fi 
view taken on 
is a rear elevation of an auxiliary bearing 
for the grate shafts. . . . . . . y” 

In the drawings, wherein for the purpose 
of illustration is shown a preferred embodi 

25 ment of my invention, the numeral 15 desig 
nates the casing or body portion of my fur 

: nace, having a combustioní chamber 16 ar 
ranged in the forward end thereof. The 
preferably covered or protected by a metal. 

cation with a lower or spent gas chamber 28, 
through an opening 29. NThe chamber 28 
discharges into a passage 30, discharging 
into a chimney or stack (not shown). It is 
thus apparent that the heat or products of 
combustion pass front the combustion cham 
ber 16 through the heating chamber or pas 
sage 26, downwardly through down-comers 
27, opening 29, , and through passage 30 to 
the chimney', or stack. When the heated 
igases or products of combustion pass 
through the heating chamber 26, the princi 
pal portion of them circulate below the 

* toº be mor 
fully, described. . . . 
The combustion chamber 16. and 

'32. This, grate, as more clearly shown in 

1,177, 

'preferably attached to the depending plate 
elevation of air heating pipes or conduits. 

having ribs'87 extending int. 
"venting disp?acement thereof, 

fts 83. The ( a 

429 

forward ends of the shafts 33 are journaled. 
in bearings 34 secured in openings in the . 
plate 17 and project forwardly beyond these 
bearings, as shown. . 
The numeral 35' designates a cast iron 

surface plate, the width of the masonry of 
the front, and arranged adjacent the for 
ward ends of the grate, members for pre 
venting the fuel failing into the water ash 
pit. At its re?r?d e th? plate 35' is pro 
16, having openings 37, formed thereinfor 
rotatably receiving the shafts 33. The plate 
35' is supported by diagonal braces. 38' 

36. The rear ends of the tubular shafts 33, . 
are journaled in bearings 34", formed in the 
forward wall of a transverse horizontal 

: water-back 35, which is preferably formed 
of cast iron and preferably rectangular in 
cross-section. The top of the water-back 
35 is preferably covered by a top or lid 36, 

tending into the same, pre 
'... . . . . . . .''. It is thus. 

apparent that the water-back serves as a bearing for the tubular grate shafts and as 
means for supplying the water thereto... 

?? 

75 

80 

85 

90 

Each rotatable shaft 33 is included in a 
membei grate members comprises spaced preferably 

circular disks 38 having central apertures 
39 for receiving the tubular shaft. The two 

to the end disks, it is obvious...that these 
intermediate disks, are also locked to the shaft. . . 
In Fig. 7 

...Each of these : 
95 

100 

105 

'tively. Below the combustion chamber 16 end disks are provided withoutwardly ex 
... is a water ash pit. 22, preferably ? tending tubular hubs 40, which are rigidly . 35 V-shaped bottom. 28, tapering downwardly, sectired to the shaft by bolts.41 or the like. 
S SS LL LLLLGLLGLSeSeSeSeSS S SS S SS SS SSLLLLL S LLLLL LLLL LL LLLLLL aaLLLLLL LLLLLL 1. The numeral 24 designates 'a bridge wall, inner sides, with ?????????????? semi-circular 

!. the upper end of which is 'spaced from the hub-sections 42, adapted to engage, and inter 
tiled top or roof 25 of the casing 15, where lock with co-acting hub-sections, 43 carried 

40 by a heating chamber or passage:26 has free by the intermediate disks. The intermediate 
communication, with the top of the combus- 'disks ire also provided with the interlocking 
tion chamber, as shown. The heating cham- hub-sections 42 and 43, as shown. The end ber or passage 26 communicates at its rear disks 38 being locked to the tubular shaft 

45 end with down-comers 27, having communi- and the intermediate disk.38 being locked ilo 

, I háve a slightly différent form 
of disk, designated by thentimeral.44. This 
disk is identical in all substantial respects with the disks 38 except that the same is 

s 

provided upon its periphery with openings 
or notches 45, which may be of any desired shape." The particular function, of the pe 
culiar construction of the disks. 384 and 44 whereby they have detachable interlocked 
engagement with each other, is that, if one 

120 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

      

  

  

  

  

    

    

  



1,177,429 3. 

shaft and the end disk again returned upon 
the shaft and locked thereto. 
As above stated, the forward ends of the shafts 33 extend outwardly beyond the 

is pate 17, and alternate tubular shafts have small inner pinions 46 rigidly mounted 
thereon, which are engaged by the teeth of 
a rack-bar 46, mounted to horizontally re 
ciprocate, and connected at one end with a 

lo piston 47, recíprocating in a cylinder 48, 
Any suitable means may be employed for 
introducing steam or other fluid pressure 
into the opposite ends of the cylinder to reciprocate the piston and rack-bar, 

I wish it understood that the invention 
is in no sense restricted to the use of the cylinder and piston to reciprocate the rack 
bar, as it may be accomplished by any other 

15. 

suitable means. Rigidly mounted upon each 
20 of the tubular. shafts, 33 outwardly of the 

small pinions 46. are large pinions 49, in 
engagement with each other and consti 
tuting a train of gears. It is obvious that 
the rotation imparted to the alternate tubul 

25 lar shafts is transmitted to the large, pin 
ions:49, whereby all of the tubular shafts are made to simultaneously rotate. The 
stroke of the rack-bar is preferably such in 
either direction to turn the tubular shafts, 80 for a complete revolution. Particular at 
tention, is called to the fact that the grate 
members in alternate pairs or couples ro 
tate in opposite directions to each other, 

. The alternate pairs also rotate in opposite 
35 directions, to wit, when the grate members in one pair, are rotating downwardly pro 

ducing a crushing action, the grate members 
in the adjacent alternate pair are rotating 
upwardly, producing an agitating action. 

o inions 46 and 49 are covered by a 
guard 50, rigidly attached to the plate 17, 
as shown. - s. 
Arranged above the top of the combus 

tion chamber 16 and extending transversely 
45 thereof for its entire width is a hopper 51, 

having an outlet chute 52 extending across 
the combustion chamber for substantially its 
entire width. The coal or like material is fed into the hopper; and is intermittently 

50 fed upon the grate in the combustion cham 
ber, by a rotary hollow feed valve 53. This 
feed valve, as more clearly shown in Figs, 
14 and 15, is, formed of a section of pipe or tube, having one side thereof cut away at 54, 55 such cut away portion terminating at points 
near and spaced from the ends of the valve 
providing rings, 55, the ends of which are: 
closed by heads, 56. Wheels 57 are rigidly. 
mounted within the rings 55 and a wheel. 

60 58 having a portion thereof cut away is 
rigidly mounted in the valve 53 between the 
ends thereof. The wheels 57 and 58 are rig 
idly mounted tupon a horizontal rotatable 
shaft. 59, extending outwardly beyond the 

is ends of the rotatable valve. The rotatable 

Fig. 1. 
t 

71, engaged by an endless conveyer: spirocket 

72, and operate in one of the 

the top and bottom of the chamber 26, the 

shaft 59 is journaled through bearings 60, 
rigidly secured upon the top of the casing 
15. It is thus apparent that during a com 
plete revolution of the tubilar valve from 
the closed position shown in Fig. 1, the open 70 
side thereof will be moved into the hopper 
and filled with coal or other material, and 
upon the further rotation of the tubular 
Yalve this material will be dumped upon the 
grate. The means for rotating the shaft 59 
preferably consists of a sprocket wheel 61, 
rigidly secured thereto and driven by a 
sprocket chain (not shown) in turn receiv 
ing its rotation from any suitable source of 

75. 

pQYer. 
The ash removing apparatus comprises a 

trough 62 more clearly shown in Figs. 1, 2, 
11 and 12, which is arranged beneath the 
inclined bottom 23 and having its top flush 
therewith. This trough is provided with 

80 

85 laterally, extending flanges 63, engaging the 
lower side of the bottom 23, as shown in 

1. Rotatably mounted within the 
gh 62 is a screw conveyer 64, preferably 

formed of cast iron and preferably made in 
sections 65, having hubs 66, provided with 
openings which are square in cross-section 
for receiving a driving shaft 67, also square 
in cross section. The ends of the shaft 67 are cylindrical, to be journaled in hanger 
bearings 67, and this shaft may be sup 

90 

95 

ported in bearings between its ends, if de 
sired. The water ash pit 22 has communica 
tion with water seal pits 68', arranged ex 
teriorly of the sides of the casing. 15, 
through the ends of the trough 62, as shown. 
The screw conveyer is submerged in the 
water, ash pit 22. Rigidly mounted upon 
one end of the driving shaft 67 is a sprocket 
wheel 68, engaged by a sprocket chain 69 
engaging a sprocket wheel 70, rigidly 
???. upon the corresponding end of the 
shaft 59. Rigidly mounted upon the oppo. 
site end of the shaft. 67 is a sprocket wheel 

30 

C5 

0 chain 72, engaging a sprocket wheel 73, hav 
ing any desired location, depending upon 
the direction in which it is desired to extend the conveyer, to discharge the ashes. 
Buckets 74 are. carriedb ???????????? chain. 15 séalpits 68' in proximity to the discharge end of the screw 
conveyer, for taking up the ashes and con 
ducting them to any desired point. These 
seal pits 68' are provided with over-flow 120 pipes. 69'. ?: , 
- Extending longitudinaily within the heat 
ing chamber 26 are horizontal skidpipes 75, 
which are laterally spaced and spaced from . . . . 

25 same being held elevated by tiles 76. These : 
pipes extend preferably through the rear. . . 
end wall of the casing 15 and have connec . . 
tion with a source of water (not shown). 
These pipes serve to slidably support blooms 1so 

  



1,177 4 
or, metal 78, which are forced along these 

* skid pipes by any suitable ? to be di?-, 
charged upon a cast iron chill 79, which is 

oled by water and supported by the bridge 
all 24. Connected with the down turned 80 of the pipes. I5 are Y-couplings,81, 

hown. The pipes. 82 discharge into the 
er end of the water-back 35, for feeding 
ter thereto, while the water may be fed 

o: the water-back by any other suitable 
gpipes 83, of smaller diameter. 

with the top of the water-back 
º? vaste pipes 88, discharging into the 
chamber 31. The tubular rods 33 are pro 
vided neai. their forwård ends with aper 
tures 85, discharging the water downwardly 

preferably permanently partly filled with 
yeyef a nd also ?onstitutes a water 

rder to utilize the heat contained 
in the spent gases or products of com 
ion before they discharge to the stack. 
atmosphere, I arrange air heating pipes 

the chamber 28, such pipes being of 
iar construction whereby they have 
range of adjustability. As clearly 
in Fig. 13, each of these pipes 86 is 
éd, and provided at its i ends, with 

ges, 87, bolted or otherwise riigidly, at 
ached to the flanges of the adjacent U 

ped pipes. 86. By this construction the 
haped pipes may all be arranged hori 

intaily, or vertically, or some horizontally 
vertically, and they may be 

idesired number of layers. . . . è free end ?f 'one of the 

This vertical passage is provided at 
p with a horizontal inwardly discharg 

rizontal outlet 87 are transversely 
rearwardly, to deflect the preheated 

èating chiamber 26, and they ser 
eair in two streams, rea ating chainber. Aportio: 

ducted into a combustion conduit, S8, g" disc? leading ge pipe arm or arms. 

ittently filled with coal. ?????? 

smaller diameter than the pipes 75, as 

Connected with the Y-couplings 81. 

o into the water ash pit. This water ash pit 
ich completely submerges the . - - . . . . 

my invention herewith shown and described 

claim: ..., 

ing outlet. 8", communicating with the 
ating chamber 26, as shown. The ends 

Qming air rearwardly. There are twò 
these outlets, 8", one upon each side of 

(****::e . ~~~+??++z:-) ." ... . . . : : -- : ???? epreheated air may also be suitably: 

into the water asli pit 22, below the grate : The operation of the apparatus is as fol 
The shaft, šis continuously rotated, 
rotation is imparted to the feed valve 

s feed valve, by rotating in the hol 
ind of the hopper or chute 52, becomes tubu 

or fuel and 

429 

drops it upon the:grate 32, throughout the 
entire width of the grate.' The rotation of: 
the shaft 59 is impart?d* t?i the shaft 67, : 
which effects a continuous rotation of the . spiral or screw conveyer feeding the ashes 70 
into the end of the seal pit 68, adjacent the 

ing connection with pipes 82 preferably conveyer 72, whereby it is carried from proximity to the screw conveyer, by the . . 
buckets 74. The water is continuously sup 
plied into the water-back 35 and circulates 75 
forwardly through the tubular. shafts 33, discharging through the apertures 85. and 
passing into the water ashpit 22, after cool 
ing the grate members. When it is desired 
to rotate the grate members for shaking 80 
the ashes in the combustion chamber, steam 
is introduced into the opposite ends of the 
cylinder. 48, causing a reciprocation of the 
rack bar 46, which through the medium. 
of the associated pinions, turns the tubular 85 
shafts 33 and disks carried thereby. . . . . 

It is to be understood that the form of 
is to be taken as a preferred example of the 
same, and that various changes in the shape, 90 
size, and arrangement of parts may bere- 3 
sorted to without departing from the spirit 
of the invention, or the scope of the 
joined claims. . . . . 
Having thus descri ed the invention, I 95 
1. In a furnace of the character described, a casing; la plurality of substantially, hori 

zontal rotatable tubular grate shafts, ar- ?i 
ranged within the casing and provided near 100 
their forward ends with water outlet open 
ings, a hollow water-back arranged within 
the casing adjacent the rear ends of the 
tubular grate shafts, and apertured to re-... 
ceive them... for supplying water thereto, 103 
means for supplying water to the hollow . 
water-back, disks carried by the tubular grate shafts, apparatus arranged upon the 
upper portion of the casing to feed fuel. 
upon the disks, means to turn the grate 110. 
shafts, an ash-pit arranged within the cas 
ing beneath the disks and having its Walls 
extending downwardly toward the center 
thereof, and adapted to receive ashes from : 
the disks and water discharging from the 115 
apertures in the gi'ate shafts, and a con 
yeyer disposed beneath the upper surface of . 

: the ash-pit to remoye, as 
II. substantially, hor 

atable tubular grate shafts, ar 
ranged within the casi ge: ;... 
water outlet openings, a b. 
arranged within the casing adjace 
responding ends of the tubular gratesha 
and apertured to receive them for supplyin 
water thereto, means to supply water to: 
hollow water-back 
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to feed fuel thereto, an ash-pit arranged 
within the casing beneath the disks and 
adapted to receive ashes from the disks and 
water from the outlet apertures of the grate 

5 shafts, and a submerged conveyer operating 
within the ash-pit to remove ashes there 
fran. 

In testimony whereof i affix my i signa 
ture in presence of two witnesses, 

LEWIS METESSER. 
Witnesses: 

C. L. PARKER, 
JAMES L. CRAWFOp. 

  


