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To all wfwm 16 Mmay conece “n

Be it knewn that 1, ALFRD:D L J OHNSON a

- ¢itizen of the Umted States of America, re-

siding at Victor, in the county of Teller and

State of Colorado, have invented certain new

and useful Improvements in Calcining or

" Roasting Farnaces; and I do declare the fol-

lowing b0 beafull, clear, and exact description

' of the mventmn such as will enable others

10

skilled in the art to ‘which it appertains to

“make and use the same, reference being had
~ tothe accompanying drawings, and to the fig-

- ures of reference marked thel eon, Wthh ferm |

a part of this epeelﬁeatmn |
"My invention relates to 1mprovements in

eelemmw or roasting furnaces, my object be-.
ing to cause theore orother material to travel

- over the hearth w1theut the aid of mechan-

20

ical dewces moving on the hearth or within

the furnace- ehamber and tofacilitate oxida-

~tion by bringing atmoepheue air mtlmately

in contact with the air particles.:
culty of using traveling meehemcel devices
in a furnace of this character consists in the

~ ore these devices soon get out of 1epe11 and

30
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The diffi-

fact that owing to the degree of heat neces-
sary to ploduee the requned result, upen the

are therefore useless.

My improvement cenmsts . gener Ieally,m the

introduction of air to the hem th in such a man-
ner as to cause the ore to- travel: thereever
thus obviating the necessity of any moving

.mechemcal parts located within the furnace

The invention will be fully understood by
reference to the aecompenylnﬂ' drawings, in
which 18 illustrated an embodiment the1 eof.

In the drawings, Figure 1 is a side view of

my improved fu1 nace, shewn partly in eleva-

tion and partly in seetlon Fig. 2 1s a cross-
section taken on the line X X, I‘lﬂ' 1, viewed

in the direction of the arrow. Flﬂ‘ 3 is a

 fragmentary cross-section taken thr ough one

30

of the branch pipes of the air-conduit, the

parts being shown on a larger scale than in
Figs 1 end 2. Fig. 4'is a flaﬂ*mentery view
of “the air- cendmt and branch - pipe shown
partly in seetlen the parts bemn' stlll fmthel
enlarged. --

Slmllal 1efeleuce ehmactele llldleﬂtlnﬂ'

corresponding parts in the views, let the nu-
meral 5 designate the body of the furnace, in
the front pa,lt of which Is formed the

1re-b0*{

: G plowded WIth a suitable ﬂ‘mte 7, beneath
._whleh is located the ash-pit 8,
10 are adapted to close openings communi-

cating with the fire-box and ash-pit, respec-

Doms 9 and
55

'_ twely “Beneath the ash-pit is a receptacle

12,into whleh the ore is discharged after treat-

ment The ore reaches this receptacle by
way of a passage 13, leading from the longi-

60

tudinal chamber 14 inclosed by the outer |

-wells which are 1e1nf01 ced by the buckstays

The side walls of the furnace are pro-

-V1ded with openings 16, normally closed by

doors 17, which permit access to the hearth
from the outside whenever occasion 1equ1res
As shown in the drawings, the hearth 18 is in-

clined from the rear extremlty of the furnace

downwaldly toward the passage 13, which

is located immediately in the rear of the

bridge-wall 19%.
stepped and composed for the most part of a
number of transverse series of special fire-

brlck 19, each transverse series bemﬂ'loceted |
These spe-

in a dif erent horizontal plane.
cial fire-brick 19 may be made of any desired

20 of the furnace. The sever al series of fire-

‘brick 19 are separated by partitions 21 of the
‘bed. The bricks of each horizontal series of
fir e-—buek 19:are- provided with registering

openings 22, forming a transverse passage

from one side of the furnace to the other._
From the opening 22in

| each brick 19 leads a duct 23, forwardly ter-
‘minating at the upper surface of a partition
21,
‘are each pr ovided with a forward extension
'19¢, which is bent down to engagement with
_the rear inclined wall of the passage 13.

The forwar dly-emendmn‘ duets leading from
the forward opening 22 are formed partly in

(See Figs. 2 and 3.)

The forward row of special fire-brick 19

the extension 19¢, whereby the air-jets are

directed downwardly into the passage 13.

Suitably arranged along one side of the fur-
nace near the bottom theleof on the outmde

70
The surface of the hearth is

75

size, and they are set into the fire-brick bed

90

95

with a suitable blOW’Bl 25, adepted to supply B

‘the conduit with air unde1 suitable pressure.

Communicating with these conduitsand lead-

ing therefrom at suitable intervals are elbow-

she,ped branch pipes 206, which enter open-
ings 27, formed in the suie wall of the furnace

| emd eommumcatmw wu;éh the openmws 22 of
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the special fire-brick 19. The quantity of air |

passing through each elbow-shaped pipe 26

- 18 controlled by the valve 28, whose stem is

10

Journaled therein. One extremity of each |

valve-stem protrudes and is provided with a
crank 29, of sufficient weight to hold the valve
normally closed, as indicated by dotted lines
in Kig. 4. As shown in the drawings, these
valves are arranged to be intermittently and
successively operated by means of trips 30,
attached to an endless chain 31, suitably sup-
ported to be propelled alongside of the air-

pipe, whereby the gravity-cranks 29 lie in the

path of the trips 30 of tho chain. . This chain
travels in the direction indicated by the ar-
rows in Iigs. 1 and 4 and may be provided
with any desired number of trips 30, two be-

 ing shown in the drawings.

- The ore to he treated is fed to the rear or'

20

upper extremity of the hearth in any suitable
manner. As shown in the drawings, a fun-
nel-shaped pipe 32, communicating with the

- furnace-chamber 14, is located at the upper

extremity of the furnace below the mouth of

a hopper 33, from which the ore may be fed..

It must be understood, however, that any
suitable feed mechanism may be employed.

- The simplest possible form of feed construc-

30

tion is shown in the drawings, since nothing
is claimed on this part of the apparatus. The
ore being fed into the chamber 14 falls upon
the upper extremity of the hearth and is act-
ed on by air-jets from the uppermost elbow 26.

- which communicates with openings formed

35
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In the rear end wall of the furnace, similar
to the passages 23 in the special fire-brick 19.
The air acting on the ore drives it downward-
ly to the next step of the hearth, where it is
In position to be acted on by the air from the
rearmost series of passages 23, which carry
1t to the next step, where it is again acted on
by the air, and so on until it has been made
to travel the entire length of the hearth, after
which it falls into the passage 13 and thence
to the receptacle 12. | -
EFrom the construction shown it will be

"readily understood that as the trip-carrying

chain moves along, traveling in the direction
indicated by the arrows in Fig. 1, the gravity-
cranks will be acted on successively by the
trips, whereby the air-jets act intermittently
on the ore lying on each step of the hearth.
While this is believed the preferred method
of applying the air, it is evident that the air
may be continuously delivered to the hearth,
if desired. The period between the air dis-
charges at each hearth-step or the successive
heéarth-steps may be regulated at will by in-
creasing or diminishing the speed of the trip-
chain’s travel. The oxidizing effect result-
ing from the introduction of the atmospherie-
alr jets to the hearth whereby the air is
brought into the most intimate relation with

the ore particles on the hearth is also be- |
lieved to be an important feature of the in-
~ vention. |

- The openings 16 are staggered or alter-
b g .

o o ' 656,580

nately arranged on the opposite sides of the
furnace, oneopening being formed above each
transverse series of special fire-brick 19.

As the ore propelled by the air-jets is trav-

eling downwardly on the hearth the heat
from the fire-box 6, together with the prod-
ucts of combustion, is traveling upwardly in
the chamber 14 above the hearth and in the
direction of the elbow-pipe 34, leading to the
stack. (Not shown).
- It must be understood that I do not limit
 the improvement to the details of construec-
tion herein shown and described, as I am
aware that many other forms of construction
may be employed without departing from the
spirit of the invention as claimed.

Having thus described my invention, what
I claim is— S
- 1. In a calcining or roasting furnace, the
combination with a suitable hearth, of means
for introducing air thereto intermittently at
suitable points whereby the ore is caused to
travel longitudinally over the hearth.

2. In a calcining or roasting furnace, the
combination of a suitable hearth provided
with parallel transverse openings located at
suitable intervals and provided with a series
of ducts leading forwardly from each trans-
verse opening and communicating with the
furnace-chamber, and means for introducing
alr under pressure intermittently to the va-
rious transverse openings whereby the ore or
other material is caused to travel over the
hearth. | "

5. In a calcining or roasting furnace, the
combination of a stepped hearth, and means
for introducing air under pressure and in a
series of jets at each step or level whereby
the materialundertreatmentismadetotravel
over the hearth.
| - 4. In a calcining or roasting furnace, the
combination of a stepped hearth, and means
for introducing air under pressure succes-
sively at the different steps whereby the ma-

the hearth. - | |

9. In a caleining or roasting furnace, the
i combination of a stepped hearth, each step
having a transverse opening and a series of
forwardly - extending ducts communicatin o)
therewith and with the urnace-chamber, and
means for introducing air under pressure to
the said transverse openings of the hearth

| whereby the materialundertreatmentismade
to travel over the hearth.

6. In a calcining or roasting furnace, the

compination of a stepped hearth, an air-con-
duit located outside the furnace, a pressure
source connected with said conduit, trans-
verse openings formed in the bed of the hearth
and communicating with said conduit, and a
' series of ducts leading forwardly from each
transverse opening and communicating with
the furnace-chamber. | |
| 7. In a calcining or roasting furnace, the
~combination of a stepped hearth, an air-con-
~duit located outside the furnace, a pressure

i terial under treatment is made to travel over
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souree mth whlch the said condmt is ccn-

- mnected, and branch pipesconnected with said

IO

- dles and ncrmally holding the valves closed,

ccndmt the wall and the hearth being pro-
‘vided with. transverse openings le&dmg from |
“the branch-pipes to the various steps each of
which is provided with a series of ductslead-
ing forwardly from said opening.

8 In a calcining or roasting furnace, the

- combination of a stepped hea,rth an air-con-

duit located outside the furna,ce, a pressure

- source with which the said eonduit is con-.
nected, branch pipes connected with said con- |
duit, the wall and the hearth being provided
w1th openings leading to the various steps

and with which the bra,nch pipes are con-

nected, valves located in said branch pipes, |

valy e-smndles cranks mounted on the spin-

- and exterior means arranged to engage the

20

cranks and cpen the valves at mtable 1nter-
vals. |
9. Ina calcmmo‘ or leaetlnﬂ' fulndce, the
combination of a stepped hearth an air-con-
duit located outside the furnace, a pressure
‘source with which said conduit is connected,
- Dbranch pipes connected with said ccndult
- the wall and the hearth being provided with |

- openings leading to the various steps and
- Wlth whlch the branch plpes are connected

|

i"

valves located in said blaneh plpes, valve-
spindles, cranks fast on the spindles and nor-

30

mally heldlng the valves closed, and an ex-

teriorly-located endless chain prowded with

one or more trips arranged to engage the
cranks and open the valves.

35

- 10. In a calcining or roasting furna,ce the o

‘combination with the outer Wa,lls of ehearth _
ccmpoeed of a series of steps, each step be-
ing composed of a number of fire-clay brick
-arranged side by side and provided with reg-

40

1ste1mcr openings, and passages leading fc1- o

war dly from said openings.

-11. In a caleining or roasting furnace, the |
-combmetlcn with the outer walls, of a hearth
ccmpcsed of a series of steps, each step be-

ing composed of a number of fire-clay brick

arranged side by side and provided with reg-
1ster1ng opemnfrs passages leading fcrwardly. -
from said openings, and suitable means con-.

nected with said openings for introducing air
under pressure to said hearth-steps. |

“In testimony whereof I affix my swnature- '
._111 presence of two WlbﬂeS‘SGS R

ALFRED E J OHNSO\T
Wltnesses L
- CHARLES M. TULLY'
- C. H. LANING.
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