(¥o Model) 2 Sheets—Sheet 1.

T, THOMAS,
DESULPEURIZING FURNACE.
No. 491,274, Patented Feb. 7, 1803,
il 77
W////////////////’/////////)/ ////// ,/'/////////////'/// /////////// /
L —— e — — '____)________________________/
/3 26 YL & o Ao -

—~— ]
g 27
7
7

£ 4
“ L 25 ]é 2z
A& 8 ¥, 7777
[ ?4$v4222%44422%35¢
: Tl .
P2 2477

7
¥
G AMLLLLLE ey,
) 55 7 86 ; 3o _4p L
A o, ‘
g
i .‘./’_4} 2 9 ‘ 7l
&z =t ‘;? 2 ‘q 7 2 ?»‘f £
/ ‘ ?i §
i S SR e S B S S S i

o X Wi 14
Y0 Z/I/// 2
z7

5
N

Eeo
%
O e 3 o
S g7

WITNESSES : j / ; INVENTOR
j%ﬁ@%kd;x

ATTORNEY.

THE NORRIS PETERS CO, FHOTG-LITHO,, WASHINGTON, 0. G



2 Sheets—Sheet 2.

Patented Feb. 7, 1893.

T. THOMAS.
DESULPHURIZING FURNACE.

No. 401,274,

. {No Model.)

N i
ATTORNEY.

7 77 777
ey i = 2 S —— MﬁﬂﬂlL“Ll N
o 7. 1 o™
) v N
{ ,
llllllllllllll (LLopiddgaafedld - s
& =l : g
—

<
R
B

PETERS €O, PHOTO-LY

-
3

I
< . . o Dh\q iy ﬁ. vl b—\ - z \“ M -
\ —- — ! 7
\Q ] - _ DG
“ " , Zr 2| ma o/ PO m
ﬂ\\;\ﬂ‘l o) IP\I ._ll.\\&/_,\_! el 3 wr\L, L \Q,\. L \ﬁ\_\lllihll \ = \m\_ 1 _ l V(““QNM. “n...n..
[ ] LT I-=1 =201 1 I I N B . %M
A7 P27 7AYo 7 7 X7 2




1o

15

25

30

40

45

UNITED STATES

PatenT OFFICE.

THOMAS TIIOMAS, OF - DENVER, ASSIGNOR OF ONE-IIALEF TO JOSIAH
BURGESS, OF ARGO, COLORADO.

DESULPHURIZING-FURNAGE.

SPECIFICATION forming part of Letters Patent No, 491,274, dated February 7, 1893.

© Application filed April 25, 1692, Serial No. 430,618, (No model)

To all whom it may concern:

Be it known that I, THOMAS THOMAS, a citi-
zen of the United States of America, residing
at Denver, in the county of Arapahoe and
State of Colorado, have invented certain new
and usefal Improvements in Desulphurizing-
Furnaees; and I do declare the following to
be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the ae-
companying drawings, and to the figures of
reference marked thereon, which form a part
of this specification.

My invention relates to improvements in
furnaces for desulphurizing chloridizing or
roasting ores, and particularly to that type of
these furnaces in which the carriages for the
endless distributing chain, are located at the
sides of the roasting chamber and protected
from the heat of this chamber by fire-brick
partitionsextending the entire length thereof.
These partitions are provided with a longi-
tudinal slot loeated at about their vertical
center, in which the shaft travels which con-
nects the carriages located on the opposite
sides of the chambers. Thisslotdivideseach
of these partitions into two longitudinal see-
tions, namely, one supported on -the bottom
of the chamber and projecting npwardly, and
the other supported from the arch above the
chamber and therefore depending or project-
ing downwardly.

My improvement relates specially to this
depending section of the partition, since as
the furnaces have been constructed hereto-
fore they have been found impracticable by
reason of the fact that these depending sec-
tions of the partitions are soon destroyed,
presumably by the expansion of the metal
brackets which form the support for the tile
sections, The metal brackets supported by
rods secured in the arch above are provided
with lags or hooks which engage apertures
formed in the tile sections and thus support
the depending portion. In practice and un-
der the influence of the degrese of heat neces-

sary in a furnace of this character, these tile

sections soon crack and break away and un-
less vepaired at once {(which can only be done

by shutting down and cooling the farnace)
the metal carriages are exposed to the same
degree of heat as the ore in the chamber, and
therefore soon destroyed or rendered worth-
less, whereby the object sought by locating
the carriages at the sides of the furnace,
namely to better protect them from the heat
of the roasting chamber, fails of its accom-
plishment. Hence toovercome thisdifficulty
is the object of my present invention, and I
attain it by the eniployment of the features,
arrangements and combinations hereinafter
described and claimed.

My improved furnace will be fully under-
stood by reference to the accompanying draw-
ings in whieh is illustrated an embodiment
thereof.

In the drawings, Figure 1 is a vertical cross
section of the furnace taken on the line x—z,
Fig. 2, which is a vertical longitudinal seec-
tion taken on the line y—y, Fig. 1. Fig. 3 is
a fragmentary perspective view of the metal-
lie support for the tile sections, one of which
is shown in place. Fig. 418 a fragmentary
horizontal section taken ontheline s—z— Fig.

1 showing a plan view of the lower roasting"

chamber.

Similar reference characters indicating cor-
responding parts or elements in the several
views let the numeral 5 designate the vertical
side walls of the furnace provided with the
upper and lower longitudinal roasting or de-
sulphurizing chambers 6 and 7 respectively.

The side walls are connected by the trans-
verse arches 8 and 9 which form the top walls
of :the chambers and other arches 10 and 12
which form the correspondiug bottom walls.
These chambers are supplied with heat from
the fire boxes 13 and 14 located atsuitable in-
tervals outside the main side walls 5 of the
furnace, the heat first taking the direction in-
dicated by the arrows and passing through
the openings 15 formed in the upper walls
or arches and then traveling longitudinally

through the chambers in the direction of the ¢

stuck. The ore to be treated is first fed to
the upper chamber through a hopper 16 lo-
cated at what I shall term the forward end
of the furnace. XFrom the forward end of
chamber 6 the crushed ore is carried by the
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endless distributing chain 17, first to the rear
end of the chamber whence it passes to the
corresponding extremity of the chamber be-
low and is carried through this chamber to
the forward extremityof the furnace, and dis-

charged properly roasted or desulphurized.-

This endless distributing chain 17 passes over
the terminal wheels 18 and 19, the former as
shown in the drawings being journaled in a
suitable stationary support and rotated by
applying power to its shaft in any suitable
manner, thus communicating motion to the
chain. Wheel 19 is journaled in a movable
support 19* provided with a weight 19° con-
nected with the movable support by a chain
10¢ passing over a roller 19¢ journaled in a
suitable framework 19". This construction
maintains the distributing chain at the proper
tension. This chain is intermediately sup-
ported by the carriages 20 mounted upon
track rails 21, each pair of carriages being
connected by a transverse shaft 22 which
moves in the longitudinal slot 23 separating
the upper and lower parts 24 and 25 of the
fire brick partition separating the roasting
chamber proper from the lateral chambers 26
in which the carriages 20 move. The upper
part 24 of this partition is composed of sec-
tions supported in a longitudinal wedge-
shaped groove or socket 27 formed in metal-
lic bars 28 which are cast in sections of suit-
able length and bolted to the upper arches 8
and 9 of the roasting chambers in such a man-
ner as to form a continuous groove or socket
the entire length of the chambers on each
side. This socket-groove is wedge-shaped in
cross section, being largest at the top and ta-
pering downward as shown in Tigs. 2 and 3.
The upper edge 24* of the fire-clay tiles or
sections constituting part 24 of the side par-
tition is shaped to correspond with thegroove
27 which it enters, being made sufficiently
small to slide easily therein, since the sections
must be inserted at the open extremities of
the socket-groovesand moved along until the
entireupper part 24 of the partition is formed.
Since the sections fit loosely in the groove as
shown,all injurious results from the contrac-
tion and expansion of the metal bars is
avoided. The tile sections are provided on
theinnersidewithalongitudinal projection 29
which extends below the lower inner edge of
metal bars 28 and thus protects thisedge from
the heat of the roasting chamber. Theinner
sides of these metal bars ave protected by a de-
pending fire-brick partition 30 set into and
forming a part of the upper arches 8 and 9 of
the desulphurizing chambers.

In order to form a continuous longitudinal
support the entire length of the furnace for
the metal bars 28 and the depending fire clay
partition connected therewith the upper
arches 8 and ¢ are made continuous in front
of the fire boxes, on each side of the open-
ings 15,and of the same thickness as the rest
of the arch. As heretofore constructed these
arches have been interrupted in front of the
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fire boxes the entire width of the furnace, a
thin plate of fire clay having been placed im-
mediately in front of the fire boxes and over
which the heat passes to the openings lead-
ing to the roasting chambers, said fire clay
plates being supported by metal bars under-
neath, which form the support for the de-
pending metal brackets heretofore mentioned.
Experience has proven that these bars soon
become so warped and misshapen by theheat,
that the depending brackets and the fire clay
partition which they support are practically
useless.

The use of the fire clay plate in front of the
fire hox in the old style of furnaces leaves a
passage way for the heat between said plate
and the top of the arch, whilein my improved
furnace, the arch being of the usual thick-
nessin front of the fire box, a space 40 must
be left above the arches 8 and 9 to allow the
heat to pass to openings 15. In the case of
arch § this is accomplished by forming a
transverse auxiliary arch 45 above opening
15 and across the furnace, this arch being
supported by walls or partitions 46 located on
each side of opening 15 and resting upon the
main arch'8. The furnace is so constructed
that a space is left between the arch 9 and
the bottom of the chamber above, this space
extending the entire length of the furnace.
Now todrive the heat directly to the roasting
chamber transverse partitions 48 are con-
structed on each side of the opening 15 and
reaching from the arch 9 to the bottom 12 of
the furnace next above. The spaces 50 be-
tween partitions 48 form air chambers or
spaces through which transverse tie rods 55
pass and whereby they are removed from ex-
cessiveheat. Intheoldstylefurnacethesetie
rods are embedded in the arch and therefore
more exposed to the heat than in the air
chambers 50 of my improved furnace.

In front of the fire boxes the extremities of
the bolts 2449 which support bars 24 are pro-
tected by layers of fire brick, while in the air
chambers these bolt extremities are exposed
and accessibie without difficulty when repairs
are needed; while in the style of furnace here-
tofore used, these extremities of the sustain-
ing rods are embedded in the arches and can
only be reached with great difficulty.

In the construction of my improved fur-
nace I prefer to make use of the inclined
grates 60, since fine coal or “slack” may be
poured thereon without clogging or choking
the grate. The coal is fed to these boxes
through openings 13* and 14* Any desired
number of these boxes may be employed.
More of the boxes are used in connection
with the lower chamber than the upper one,
since the ore is first fed into the upper cham-
ber, and when first exposed to the heat gives
off a greater quantity of sulphur than subse-
quently, and the combustion of this sulphur
forms a part of the fuel or takes the place of
coal to a certain extent; while by the time
the ore reaches the lower chamber it has been
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deprived of the greater part of its sulphur
and more coal must be employed to furnish
the requisite degree of heat, hence the fire
boxes communicating with the lower cham-
ber are more numerous. The heat takes the
sourse indicated by the arrows through the
lower chamber to the rear and up through
channel 65 to the upper chamber and thence
back to the front thereof and eseapes through
channel 66, taking a downward course as in-
dicated by the dotted lines in Fig. 2, fo one
side of the furnace and thence through pas-
sage way 67 underneath arch 10 and out to the
stack 68,

Having thus deseribed my invention what
I elaim is:— ‘

1. A desulpharizing and chloridizing fur-
nace having an endless distributing chain
supported upon side carriages in combina-
tion with depending partitions lying between
said carriages and the roasting chamber
properand supported in wedge-shaped socket-
grooves, the edges of the partitions received
by the grooves being of eorresponding shape,
substantially as described.

2, A desulphurizingfurnace having an end-
less distributing chain suitably supported at
the extremities of the furnace and interme-
diately supported by side carriages, of parti-
tions separating the carriage chambers from
the roasting chamber proper, and composed
of an unpwardly projecting part and a de-
pending part, the latter being supported in
wedge-shaped socket-grooves formed in metal
bars secured to the top walls of the chambers,
substantially as described.

3. The combinationin a desulphurizing fur-
nace having two chambers one loeated above
the other and an endless distributing chain
supported on. side carriages, and passing
throungh both chambers of metal bars secured
to the upper arches of thechambers and pro-
vided with wedge shaped socket-grooves, and
depending partitions fashioned to enter said
grooves and located between the carriage
chambers and the roasting chamber proper,
substantially as deseribed.

4, The combinationin adesulphurizing far-
nace having two chambers one located above
the other and an endless distributing chain
supported upon side carriages, and passing
throngh both chambers of partitions separat-
ing the roasting chambers proper from the
carriage chambers and consisting of a suit-
able upwardly projecting part resting upon
the bottom of the chamber and a depending
part, the latter being supported by bars pro-
vided with socket grooves for the reception
of the correspondingly shaped edge of said
depending part, substantially as described.

5. A desulphurizing furnace having upper
and lowerchambers and an endless distribut-
ing chain provided with supporting carriages
and passing through both chambers in com-
bination with partitions separating the cham-
bersinto a central roasting compartment and
two side compartments for the carriages, each

(v}

partition being composed of two parts, namely
a lower part supported by the bottom of the
chamber and a depending upper part sup-
ported by bars having wedge-shaped grooves
for the reception of the upper edge of the
partition which is correspondingly shaped
and adapted to it loosely therein, substan-

- tially as described.

6, The combinationin adesulphurizing fur-
nace having upper and lower chambers, of
partitions composed of fire clay tiles, and
separating each chamber into three longitudi-
nal compartments, namely, a central com-
partment for roasting the ore and two narrow
side compartments for the earriage support-
ing the distributing chain, each partition
being composed of two. parts, an upwardly
projecting part resting on the bottom of the
chamber and a depending part composed of
sections having their upper edges wedge-
shaped, and metal bars secured to the top of
the chambers and having grooves of eorre-
sponding shape for the reception of the
wedge-shaped edges of the partition-sections,
substantially -as described.

7. A desulphurizing furnace having upper
and lower chambers and an endless distribut-
ing chain supported by carriages,and passing
through both chambers of fire clay partitions
dividing each chamber longitudinally into
three compartinents, each partition being com-
posed of two parts, the upper part being com-
posed of sections having their upper edges
wedge-shaped and supported by metal bars
having socket grooves of corresponding shape
for their reception, the depending sections
being provided withinner projectionsadapted
to protect the lower edges of the grooved bars
from the heat, and the top of the arch being
provided with a depending fire-brick protec-
tor for the sides of the metal bars, substan-
tially as described.

8. A desulphurizing furnace having fire-
clay partitions dividing the chambers longi-
tudinally each partition having a depending
sectional part, the upper edges of the sec-
tions being wedge-shaped and supported by
metfal bars secured to the upper arches, of
the chambers and provided with socket-
grooves in which the wedge-shaped edges of
the partition sections fit loosely, the metal
bars being suitably protected from the heat
of the furnace, substantially as deseribed.

9. A desulphurizing furnace having upper
and lower chambers and suitable fire-boxes
cominunicating therewith, the upper arches
of the chambers being continuous in front
of the fire boxzes and between said boxes,
and suitable openings. in the arches for the
passage of heat to the chambers, there being
a space left above the arch to allow the heat
to pass from the fire box to these openings,
substantially as deseribed.

10. A desulphurizing furnace having upper
and lower chambers, and suitable fire boxes
communicating therewith, the upper archeg
of the chambers being provided with central
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openings in front of the fire boxes, said
arches being continuous between these open-
ings and said boxes, there being a space left
above the arches for the passage of heat
from the fire box, the heat being directed to
the openings by transverse partitions on each
side thereof, substantially as described.

11. In a desulphurizing furnace the com-
bination of the upper and lower chambers,
the endless distributing chain located therein
and supported by side carriages, fire boxes
communicating with the chamberg through
openings in the tops of the arches above the
chambers, said arches being continuous be-
tween the openings and the fire boxes, and
metal bars secured to said arches and pro-
vided with dovetail-sockets or grooves form-
ing a eontinuous support for the depending
partition sections which separate the car-

20 riage compartments from the roasting ecom-

partment of the furnace, substantially as de-
seribed.

12. A desulphurizing and chloridizing fur-
nace having upper and lower chambers, fire
boxes communicating therewith, the upper
arches of the chambers being continuous ex-
cept where the openings are left for the pas-
sage of heat to the chambers, a space being
left above the arch of the lower chamber,
transverse partitions on each side of the
openings in this arch and intermediate air
chambers through which the transverse tie
rods pass, substantially as described.

Intestimony whereof I affix my signature in
presence of two witnesses.

THOMAS TIHOMAS.
Witnesses:
WM., McCONNELL,
MURIEL STRODE.
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