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* their-alloys; may: be:h

- citizen of

- of Louisiana,

- -

LEWIS METESSER, OF NEW ORLEANS; LOUISIANA.

METALLURGICAL FURNACE,

1,177,429,

. Specification. of Letters Patent, '

Patented Mar. 28, 1916.

Application'filed March 17, 1915. Serial No, 15,013,

o all whomiit may concern: ’

Be: it' known: that I, LEwis Meresser, o
the United States, residing at:New
Orleans, in the parish.of Orleans and: State:
i have invented certain'new and
useful Improvements in Metallurgical Fur- -
naces, of ‘which the following is a specifica-
tiom.. . - : '

My invention relates to improvements in
metallirgical - furnaces!: wherein: metals. or.
eated; melted, puddled;

- annealed; or: otherwise treated and to kilns

15

fo‘rsnodil:lizin"gi"and*vitrify,ing.k L

nimportant: object of' the invention. is
to provide: improved: apparatus for: prefers
ably: intermittently féeding a. predeterminec -

‘amount’ of: fuel: upon: the:-grate- throughonit:

 its entire ‘width; at!desired ‘nteryals,

20
. 25
30

‘ 35
" drawing: ashes: from: the; water-ash”pit ‘and’

40
- arranged 'in; the.path:of travel bf'

- 50

‘delivering:theashes toa

A’ further. object of the: invention: is to-
provide-an, improved: grate- which:is: water:
cooled, .and 'whichis so iconstructéd ithiat! the:
disks  included: therein. may be: replaced”
when brokenin o highly convenient- manner
and’in’ the minimum:time.

A further objectiofithe invention is to pro-*
vide. an- improved! water-back: adapted: to

serve:as.a bearing: for the rotitable ‘tubular

-« . shafts of ‘the ‘grate and a8 means for sapply-

ing the water.to the ‘shafts.. ,

A farther: object: of ' the: invention is; to:
provide improved ‘mechanism for- operating
or: rotating - the: gr
strong; dilrwble;-andivcon‘veniqntgi()’-b‘p'e‘r .

improve the. construction:of means for with

‘desired point remote
from the water; ash.pit; ..~ :
A further. object: of  the. invention: is to:

spent’ gases it th furnace; whereby the heat’
whicli;18: ordinarily, ‘wasted ‘may b utilized; -

“A further: object:
provide:a: furnace

to-admit of its operation' whereby - various
combinations of gases, air, steam and other
vapors, ‘may be ‘reudxiy,fi had for producing

.melting; puddling;

‘provein: géneral’ the:

grate: membery; which: is* vention will’
: e, of! thé'@ol_lowin‘g{
‘A further: objeet:of ! the: ‘iill’mfi&'ivf'isaat;o» ( ‘ f

of - the- invention is to.
~a:furnace of ‘the above mentioned:
»chax_'act‘er;,whlchi’-is:demgﬁed and constiucted:

desired - degrees of combustion, heat, and
chemical mixtures, within the furnace, to
perform the required work, such as heating,
converting, annealing,
roasting; or carbonizing : the metal or ite
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-
ceive the graduated or-maximum amount of
heat and chemical treatment from the prod-
uets of- combustion or ot gases, and the roof
and walls or masenry of the furnace sub-
jécted ‘to a uniform or even distribution of
heat; whereby the expansion of the same is
equ:zrzl

apattior the like:

53

60

61

ized; preventing:the roof of such walls

or' masonry from. undue cracking; falling 7t

. A’ further’ objéct’ of 'the invention is to-

providé.a furnace: of ‘the above -mentioned -
character; which is"of simplified design and

construction to enable ‘its operation by un-
skilled:1abor-and ‘whick ‘will last-a long time,

A further objeet-of the invention is to im-
construction of fur-
naces’ of-this: character; with' s ‘view: of in-
creasing:‘their. efficiency of “operation.

Other objects and:advanta ges ot the in-
vention: will ‘be g ;
description. <.
In-n~th’e%‘a__cc’(‘am‘panying;drdwings forming a

. bart:of ‘this specification ‘and in- which like

numerals - are: employed Yo designate’ like
parts. throughout the same, Figure 1 is a
cential -vertical: longitudinal sectional” view

through Aapparatus emboedying my invention,

provide a: gystem of adjn stable ‘metal: pipes: anend elevation, hulf thereof being.
or refractory, conduite or-réceiving air.. : ' ' taken on’ line

-0 transverse: section,

parent: during the course

75

80

85

90

Fig:'1, and‘léoking. in the ‘direction .-

o oL o g LEoh
of 'the arrow; Fig; 8is a fragmentary.x»'81gie.»»_ A
elevation of one of the rotatable grate mem-. .

bers; with the ‘water-back in trangverse sec-
tion; Fig: 4 'ig a central longitudinal sec-

tional view through g plurality of the grate

disks and the tubular- shaft-earfying them,
Fig. 5.is a side elavation of one of the grate

disks, Fig. 6 is an edge eleva

ti_on_j,qf the same,

9

100,



 20; view taken on

60 . “The combuistion chambsér
- agh pit 22 ‘are separiated by :a horizontal |
. grate designated asa 'whole by the'numera}
82 . This grate, as more clearly shown in’
Figs.1,8,4,5,6 ad 7, embodies o phirality

33. The ( a

.

2 ' 1,177,420

_‘.,_'»Eig. 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
‘élevation of a pair of pinions for votating

§ one. /o‘f the grate members and transmitting

-* "Totation to another grate member,Associated
" elements being shown in section,/Fig. 10 is a

Pz

_~"longitudinal sectional view taken on' line:
"~ 10—10 of Fig. 9, showing the dperating pin- .
10 ions in elevation, Fig. 11,i§/a,fragmer,,1tary - it .t ‘

- * side. elevation of a portion ot the screw of a-.vided. with‘a depending plate” 36’, see Fig.
‘ 16, having openings 37%,-formed therein for
- paratus, the trough being shown if section, ,

Fig.712 is a-transverse sectional view taken '

conveyer, embodied in the’ash remoying ap-

'15 on line 12—12 of Fig. 11, Figl 13.is a side

embodied in the invention, Fig. 14 is a cen:
- $ral- longitudinal” sestional  view through a
fped valve, Fig, 15 is'a transverse ‘sectional

%ine 15—15 of Fig. 14, Fig: 16
;18" rear elevation of ‘an auxiliary bearing

for the.grate shafts, 7>

yoor A

-In the drawings; wherein' for the purpose
f:illastration is shown a preferred”embodi-
25" ment of my invention, the numeral15 desig-
- -netes.the casing or body portion of ‘my fur-
“nace, having a combustier” chamber 16 ar-
ranged in ‘the forwafd -end -thereof. “The

.. forward end -of this combustioh chamber is

30 ‘preferably covered .or-‘protected by a metal -
" 'sheet or plate 17, having openings 18 and 19,
~covered by movable doors 20 and 21 réspec-

~tively.. Below the:combustion ‘chamber 16
is'a’water ash pit 22, preferably havirg a

35" V-shaped: bottom 23, tapering ‘downwardly,

- as shown. .. e e
% The-numeral 24 désignates ‘4" bridge

ana
- .the upper énd .of ‘which is‘spaced: from ‘the

= tiled top:or roof 25 of the casing 15, whete- .
40 ‘by:a heating chamber or pdssage 26 has free

“communication with the-top‘of the combus-
‘tion-chamber,'asshown, " The heating cham-
ber or passage'26: communicates at its rear
.end with down:comers 27, having communi-

. 45 cation'with a‘lower or spent gis chamber 28,

through-an opehing 29. ~The chambet ‘28
discharges: into .a passage.30; discharging
into a chimfiey ov'stack (not'shown). " It 1s
‘thus apparent that the heat ‘or products ‘of

:{vO; combustion pass from the combustion cham:

ber 16.through tlie heating chamber or pas-
sage 26, downwardly through: dowii-comers
21, opening 29, and -through passage 30.to

- the chimney:.orstack: . Wheén the” heated
55 -gases  or." products ‘of: combustion pass
through the heating chamber 26, the princi-
pal-portion - of thém cireulatebelow’ the

. blooms ‘or’ metal nore
“fully -deseribed. -+

69 -0f spaced tubulax hovizonital shatt

-bearing for the tubular grate shafts a

-rotatable "grate . memb,
Giretlar disks 33 having o6 _
89 for receiving the tubular shaft.” The two
“tendi
N

, I d” manneér 'to- be mote, “of t,
N MR E R st

16 and water tl

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. . : R
The numeral 85" designates a cast iron 70
surface plate, the width of the masonry of -
the front, and arranged adjacent the for-
ward. ends of the graté; members for pre-
veniting. the. fuel falling into .the water ash
pit. ; At its rear edge the plate 35" is pro- 78

rotatably receiving the shafts 833. The plate
35’ 'is supported hy .diagonal braces. 38’

_ »preferably. attached to the depending plate 80 "
~ elevation of air heating pipes or. conduits - -

36". "The rear ends of the tubular shafts 83, .

-are journaled in bearings 84’, formed in the

forward wall of a transverse horizontal

“water-back 85, “which “is ‘preferably formed

of cast iron and preferably rectangular in 85
cross-section., The top’ of ‘the. water-back
85 is preferably covered by a top-or lid: 36,

“having ribs 87 extending into the same, pre-
“venting displacement: thereof, "It is'ithus..

apparent ‘that the water-back serves as:a 90

mearis‘for supplying the water thereto,..;:; . .
Each rotatable shaft 83 is included:in a
ite . 1 7 TBach, of these.

grate ‘members comp (
o central apertures

end disks are provided.with outwardly: ex-

gt tubular hubs 40, which are rigidly <
secured to the shaft by bolts 41 or the-like. 100
Thess end disks are provided upon their

inner"sidés. with "preferably -semi-circular
hub-sections 42, adapted to.engage and inter-

lock " with ‘co-acting -hub-sections; 43- carried = .
by the intermediate disks. ‘The intermediate 105
‘disks are also provided with the interlocking

hub-sections 42 and 43, as shown.” The end

“disks ‘38 being locked ‘to the.tubular shaft
and ‘the, intermediate- disk.38.being locked .- -
“to’ the end disks,, it is obvipus, that these 119

shaft. =~ o U e
 In'Fig. 7, T havea slightly différent forn. -
of disk, designated by, the numeral,44. This .
disk is identical in all substantial respects 115
with the disks 88 except: that the, same is
provided upon its periphery with opehings
.or notches'45, which may. be-of any desited
shape. ' The.particular function, of the:pe-
culiat’-construction. of the; disks: 38 and 44 120
whereby they haye - detachable -interlocked: '
engagement ‘with ‘each gther, is that.if ons
hese disks shouldbecome broken,ss for
ance. the “disk .in‘ the' central portion of: “+
nbu shamber, where it-would be: 125
{0 repair or rerhoye it

intermediate disks, are.ialsoi locked to the

m

;186

s spaced. preferably 95 . -
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- suitable means.  Rig
20

25,

‘shafts 83 extend ) ,
plate 17, and alternate tubular shafts have

“introducing steam or other

1,177,420

shaft and the end disk again returried upon
the shaft and locked thereto.

- As above stated, the forward ends of the
outwardly beyond the

small inner pinions 46 rigidly mounted
thereon, which are engaged by the teeth of
a rack-bar 46’, mounted to horizontally re-
ciproeate, and connected at one end with a
piston 47, reciprocating in a eylinder. 48,
Any suitable means may be employed for
Mluid' pressure
into the opposite ends of the’ cylinder to
reciprocate the piston and rack-bar, ,
I wish it understood that.the invention
1s:in no sense vestricted to the use of the
cylinder and piston to reciprocate the rack-
bar, as-it may be accomplished by any other
idly mounted upon each
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 tubu.
lar: shafts is: transmitted ‘to the large pin-

-ions 49;. whereby ‘all of the tubular shafts
~are made: to simultaneously rotate.
.8troke of ‘the rack-bar.is P

The
referably 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,

-85

40,

45

50

56

80’

The alternate pairs: also-rotate in opposite

directions, to wit, when the grate members
“inone .pair: are rotating. downwardly pro-

ducing a crushing action, the.grate members
in the adjacent alternate pair: are rotating
upwardly, producing an agitating action.
The pinions 46 and 49 are dovered- by. a
guarcF 50, rigidly attached to the plate 17,
as shown. ‘ : v
Arranged. abové the: top. of' the combiis-

- tion chamber 16:and extending transversely
“thereof for. its:entire width-is a hopper 51,

having an: outl¢t chute 52. extending across
the combustion chamber for substantially its
entire width: 7The”coal or like material is
fed: into. the Hopper:and is. intermittently
fed upon the. grate in-the combustion cham.

ber, by a rotary hollow feed ‘valve.53; ‘This. .
feed - valve, as more clearly shiown: in. Figs.

14:and-15; js.formed of a section of pipe-or
tube, having one side thereof cut ‘away at 54,

such:cuti 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 -
and a. wheel.
portion. thereof cut away is
" .rigidly. mourited in the valve 53 ‘between the
-ends thereof.

Iounted within the rings 55
58 having a

Thé wheels 57 and 58 are rig-

“idly ‘mounted ttpon’ a horizontal rotatable

shaft 59, extending outwardly beyond the

J

ends of the rgtatable valve, The rotatable

Fig, 1.

ing

8

journaled through bearings 60,
rigidly secured upon the top of the casing
15. Tt is thus apparent that during a com:

shaft 59 is

plete revolution of the tuh(}%gr valve from -
P q‘i

the closed position shown in 2. 1, the open
side thereof will be moved into the hopper
and filled with coal or other material, and
upon the further rotation of the tubular
valve this material will be dumped upon. the
grate. The means for rotating the shaft 59

"preferably consists of a sprocket whee] 61,

rigidly secured thereto and driven by a
sprocket chain (not shown) in turn receiv-
ing its rotation from: any suitable source of
power. o '

- The ash removing apparatus.eomprises. a
trough 62 inore 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
Aaterally extending flanges 63, engaging. the

lower side_of the bottom 23; as shown in
: Rotatably: mounted within the
trough 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

70

75

80

85

90

for receiving a driving shaft 67 ,-also square

in cross section. The
are. cylindrical, to be-
bearings 67/,

ends of the shaft 67
journaled. in hanger
and this' shaft’ may be sup-

Ported-in bearings between its ends, if de-

sired; ' The water ash'pit 22 has communica-
tion with watep 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 meunted upon
one end of the driving shaft 67 is a sprocket
wheel ‘68, engaged by. a. sprocket: chain 69
engaging a- sprocket” whéel 70, rigidly
mounted u%on the corresponding end of the
shaft 59. Rigidly mounted upon: the:oppo-
site end cf the shaft 67 is-a sprocket .wheel

71, engaged by an endless conveyer: sprocket

chain 72, engaging a sprocket wheel 73, hav-
any. desired. location,
the direction in which it is desired to extend
the - conveyer,

72; and operate in one of'the al 'pits 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:

pipes:69%

which are laterally spaced
the top and bettom of the chamber ‘26, ‘the
same being held elevated by tiles 76. These
pipes - rea)
end wall of the casing ] :
tion with a source of water (not shown).
These pipes serve to slidably support blooms

~depending upon

95

139

168 -

110

to. discharge- the ashes. -
Buckets T4 are.carried b Pihe :g_rocket chain. 1

120 -

ixtending lohg_itudinally within the heat-
-ing chamber 26 are horizontal skid' pipes 7 5,
and: spaced - from -

125

extend. preferably through the rear .
15 and have connecs-- .

130



" “or.metal 78, which are forced along these

skid pipes by any suitable mear%,s to

*.charged upon a cast iron chill 79,

ooled by water and supported by the bridge

11 24" Connected with the down turned

nds 80 of the pipes. 75 are Y-couplings: 81,

-haying connection with pipes 82 preferably

e bh' a smailer diameter than the pipes 75, as
)

© - /iq'lower end of the water-back 35, for feeding
* 7 water thereto, while the water may be' fed

“are depending pipes 83, of smaller diameter.
“Connected

15

" tyres 85, discharging the water downwardly

k'zok_into. the water ash pit. . This water ash pit-

“'is Preferably permanently partly filled with
| water,

TIn’ order to" utilize the "heat contained

“bustion before they discharge to the stack
~atnmiosphere, T arrarnge air heating pipes
in, the chamber 28; such pipes being of
idr construction whereby  they have

-shaped, and provided at its ends with
ges' 87, bolted or’ otherwige rigidly at-
hed ‘to the ‘flanges of the adjacent U-

j;syl ped pipes 86.° By this cobstruction’the
“Ushaped pipes may. all be arranged hori-
“zontally, or vertically, or some horizontally

oupled “in: any. desired numbér . of layers.

& free end of ‘one of the U-shaped pipes
6.communicates. with an dir supply while
the outlet end ‘of the discharge U-shaped
pipe- communicates with a vertical passage

-topwith a horizontal inwardly discharg-
routlet. 877, communicating, with -the

of ‘the horizon

tal outlet 87" are transversely
wardly, to deflect the preheated
oming air rvearwardly. "There are two
these -outlets 87/,

ating chamber 26, ‘and.they serve to

sing discharge.pipe arm or arns leading
into the water ash pit.22, below the grate,
- ./The operiation of the apparatus is-as fol-

rotation ig imparted to the feed valve

1,177,420

o. dis--
which is -

own. The ‘pipes 82 discharge into the

th' the ‘top of the water-back .
85 dre waste pipes 88, discharging into the

- “chamber 31. The tubular rods 33/ are pro--
' vided' neai . their forward ends with aper-

1t which ' complétely - submerges the .
piral conveyer and also .constitutes a water
~iithinthe spent gases or products of com-.

_of the invention. or the; scope of the sub-

range of adjustability. As clearly .

\nid “others  vertically, and. they may . be-
.cerve
. means -for supplying- water to the hollow - -
-water-back, disks carried by the tybular -
_grate shafts; apparatus arranged upen the

‘86‘4"?'?2@1’15.5’54vértic‘al passage is provided at -

fing chamber 26, as shown. - -‘The ends-
one upon each side of

P 2y z 2
zontal:srotat

;. The shaft 52 is continuously rotated,

,feed valve by rotating . in. the
d.of the hopper or chute 52, becomes |

tently filled with coal or fuel and shafts, apparatus

drops it iipon the grate 32, throughout the .
entire width of the grate.’ The rotation of !
the shaft 59 is impartéd” to. the shaft 67,:

_which - effects a° continuous potation of the .

spiral or screw conveyer,feeding the ashes 7o

‘into the end of the seal pit 68’; adjacent the
" conveyer 72, whereby it is. carried from .
‘proximity to the ‘screwconveyer; by the '

buckets 74. The water is continuously sup- =~

: plied into. the water-back 35 and circulates 75 -
) forwardly through: the tubular. shafts 83, -

{tothe water-back by any 'other suitable
- means, Connected with theY-couplings 81 .

discharging - through . the apertures 85 and -
passing into the water ash pit 22, after cool- .
ing the grate members.. When it is desired !
to rotate the grate members for shaking 86 -
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, whicy :through the medium

‘of the associated pinions, turns the tubulay 85

ghafts83 and -disks carried thereby. .- .

It is to be understood that the form.of

- my ‘invention herewith shown and described

is'to be taken as a préferred example of the - .
saie, and that various changes in:the-shape, 90
gizé, ‘and- arrangement. of parts may be.re- -
sorted fo without départing from thé spirit:

joined claims. -

]

- Having thus' deS(!lbed “ ;tihe‘{ 1nvent10n, X 95
g , x50 claim i~ ~ e
in' Fig. 18,"each of these pipes 86 is

1. Ina furnace of the character described,

“a casing, .a plurality: of substantially hori-
zontal rotatable ‘tubular::grate shafts:ar- s

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- .
ive them. for ‘supplying water thereto, 105

upper_portionsof the casing to.feed  fuel i
wpon. ithe “disks;»means: to. turn 'the grate 110.

“shafts, an ash-pit arranged within the cas-
_ing beneath the .disks and: having itg,walls

extending. downwardly towhrd. thecenter

_thereof and’ adapted: to receive ashes from

the ' disks-and water discharging: from the 115"
apertures iin the grate shafts, and @ con- .
veyer disposed beneath the’upper surface of .

_ ~the ash-pit to remove ashes therefrom. "'
éflect, the air in two streams, rearwardly . ( )
-heating ‘chamber. A portion or all: .a ¢
preheated. air may .also-be suitably
sted. into..a combustion conduit. 88',

, s character described;::

“plurality .if substantially. hori- ‘120
able : tubnlar grate. shafts ar- - .

ranged within the casing and:provided avith-. ..

2. Ina furnace of th

“water outlet openings, a holtow watér-back
.arranged :within the’ casing “adjacent dor- .

_.responding ends of tlie tubular.grate shafts 125

“and. apertured to receive them for supplying. .
“water-thereto, means:to. &
~hollgw:: water-back,

tubular grate shafts,




1,177,499 2

tafeed fuel thereto, an ash-pit arranged  In testimony whereof I affix my signa-
within the casing beneath the disks and ture in presence of two witnesses. :
adapted to receive ashes from the disks and

‘waier from the outlet apertures of the grate , LEWIS METESSER.
5 ghafts, and a submerged conveyer operating ~ Witnesses:
within. the ash-pit to remove ashes there- C. L. Pargur,

Jarmes L. CRAWFORD.

ks



