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- No. 754,199.

Patented March 8, 1504

- UNITED STATES PATENT OFFICE.

SANFORD D. CRAIG, GUY ELMER KELLY, AND WILLIAM TURNER,
' LAHARPE, KANSAS.

OF

ROASTING-FURNACE,

SPECIFICATION forming pa}'t of Letters Patent No. 754,199, da.ted H&réh 8, 1904.
Application filed June 18, 1903, Serial No. 162,016, No model.)

To all whom it may concerr:

Be it known that we Saxrorp D. (raic,
Gty Erxver Kerry, and WrLLiayM TTRXNER.
citizens of the United States, and residents of
Laharpe, in the county of Allen and State of
Kansas, have invented a new and Improved
Roasting-Furnace, of which the following 1s

‘a tull, clear, and exact description.

“This invention relates to improvements in
ore-roasting furnaces or kilns, an object be-
ing to provide a furnace in which ores may
he rapidly and thoroughly roasted while be-
ing agitated by an automatically-controlled
dévice. o ' o -

We will describe a roasting-furnace em-
bodying our invention and then point out the
| may be passed for cleaning the interior of the

novel features in the appended claims.
Reference is to be had to the accompanying

drawings, forming a part of this specitication,

in which similar characters of reference 1ndi-

_ cate corresponding parts in all the figures.
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‘section on the line 2 2 of Fig. 1.

Figure 1 is a plan view of a roasting-fur-
nace embodying the invention. kig. 21sa

an upper end view thereof. Fig. 4 1s a sec-
tion on the iine 44 of Fig. 1. Fig. 5 is a
lower end view. Figs. 6 to 9 are side eleva-
tions of an agitating device employed, show-

ing the parts in different positions; and Fig. |
10 is a plan view thereof.- s
~ The furnace comprisesa long casing or shell
. having side walls 5 and a bottom wall 6, said

hottom wall 6 being inclined downward from
one end to the other and resting on a bed 7,
of dirt or other suitable material. ~Arranged

at the upper end is an arched top plate 8,and-

below this plate 8 or toward the outlet end of
the furnace are arched plates 9 10, which form
not only the top walls of the furnace, but the

bottom walls of flues 11 12, the top wall of

the flue being indicated at 13. - This flue com-

municates with a cross-flue 14, which ends 1n
-a-smoke-stack 15.  The lower arched plate 10

is also provided with openings 16, which pro-

vide communication between the furnace and

said cross-flue 14. It will be noted that the
arched or flue .plates 8,9 10 are of different

lengths and on .different horizontal planes— |

Ing. 3 1s

that is, the plate 9 is below the nlane of the
plate &, while the plate 10 is below the plane

of the plate 9. By this construction three

different temperdtures are maintained in the
furnace. = Baflle-plates 9*10*, depending from
the plates 9 10, serve to check the heat and di-
rect it into the flues.

The furnace is suitably braced by vertical .
‘side rails 17 17* and by top cross-rails 18 18°%

Extended along the top of the furnace ‘and
connected at its ends to uprights at the ends
thereof is an expansion-rod 19, designed to

brace the furnace against expansion and con-

traction lengthwise. - At suitableintervalsthe
openings 20, through which an instrument
furnace or for-other purposes. These open-

ings, however, will be normally closed by re-
movable brick. | |

i Arranged along the sides of the furnace are
fire-boxes 21. which of course are provided
with suitable doors. Four fire-boxes are here

shown: but the number may be varied with-
out departing from the spirit of the inven-

' tion. The products of combination pass from
the fire-boxes into the furnace through the

throats 22, and products of combustion pass
into the flues 11 12 through the spaces 23 24.

Extended along the floor of the furnace at

opposite sides are track-rails 25, preferably

"consisting of plates of brick or other retrac-

tory material. As indicated in Fig. 4, these

track-rails are mounted on -brickwork 26,

which is stepped on the under side. At the

upper end there are a number of swinging
‘doors 27. These doors are mounted to swing

on a rod attached to the under side of a brick
bar 28, and at the lower end there are similar

‘swinging doors 29, but of course somewhat
longer than the doors 27. because of the dii-

ference in distance at the opposite ends be-
tween the floor of the furnace and the arched
p]atesﬁ These doors are.to permit the pass-
ing ir _
hereinafter described, so that when the agitat-
ing device passes in the doors will immedi-

ately close, so that a draft will be maintained

in and out of the agitating device, to be

oy
- n

60

<ide walls of the furnace are provided with
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-throilgh the furnace.

pendlng plates 27% 29%

Between the track-rails 25 the floor 1tself
is divided lengthwise by a rail 80, which ex-
tends. a short distance above the floor. The
material to be roasted 1s placed between thls

*---rall 30 and the track-rails.

XO

The a.gltatmg device will now be descr 1bed _
This agitating device consists of a carriage

-~ formed of a frame 31, mounted on wheels 32;

“scraper -carrying frame conmstmﬂ' of the

- 18

which engage with the track-r ails 25.
ed to swing on the frame 31 is an agitator or

side bars 33 and end bars34. As he1 e shown,

- the said frame is rigidly secured to a shaft

- 20

- swing on a rod 42, attached to the frame 31,
‘and at its free end it is provided with a wel crht

25

30

35, mounted to swing in bearings on the

- -frame 31.  Also rigidly attached to  this shaft
. 351sa wheel 36, having three notches 37 38 |
39, in any one of Whlch a lug 40 on a lever 41

may engage. The said lever is mounted to

43. The end opposite the w eight 43 is-cur ved
upward, as indicated at 44. Extended fr om
the shaft 35 is an arm 45 carrying a pulley

46, and. also arranged on the shaft at an angle

Wlth relation to the arm 435 is another arm 47.
On diagonally opposite corners of the agita-
tor-frame are downwardly-extended hangem

- supporting rollers 48, the pur pose of which |
" will be hereinafter described.

Attached to
one end bar 34 are two sets of amtatmg—-plateg

- 49 50, the said plates being extended diago-

40

- as clearly indicated in FKig. 10. By this ar- |
‘rangement it is obvous that as the device |
 freely through the furnace.

45

50
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nally across the bar and the outer ends of one
set of plates converging toward the outer
ends of the other set of plates.’
bar 34 areé also two sets of agitating-pla‘tes 51

52, the outer ends of the sets being con-

Vergent and the plates of the sets 51 39 are
placed at a reverse angle to the plates 49 50,

moves in one direction through. the furnace
‘the plates 49 50 will cause the ore to be
sceraped or moved toward the center of the

furnace and when moved in the opposite di--

rection the scr apels 51 52 will cause an out-

ward movement of the ore, and thus it will

be séen that the ore will be thoroughl;* agitated
while being roasted.

The carriage for thed agitator is connected

by cables 53 54 with sheaves 55 56 on a shaft

57, provided with a fast pulley 58 and a loose
pulley 59, these pulleys heing designed to be

engaged with a belt driven from any desired
source.

In the 0peratwn it wﬂl be understood that
the agitating device moves downward by

gravity, because at this time the driving-band
‘will be on the loose pulley 59, and during this

movement it does no work, because the serap-
ing devices at both ends wﬂl. be in elevated
position, as indicated in Fig. 6. To bring

| The hangers for the
doors are protected from undue strain by de-

Mount-— |

On the other

754,199

moves out of the upper end of the furnace the

curved part 44 of the lever 41 will engage

with a cross-bar 60, rocking the. lug 40 out of

the parts to this position, as the carriage 65

the notch of the wheel 36, in which it may be
engaged, and then the rollers 48 will engage 70

with inclined blocks 61, moving the scraping-
plates to a Substantmlly level position or sub-

‘stantially on one plane, and as the curved por-
“tion of the lever passes the bar 60 the lug will

drop into the central notch 38, thus holding
the parts in their upper position. -

75

The device

will now pass down through the furnace, and
when it passes out of the lower door the
curved portion of the lever 44 will be raised
by engaging wifh a cross-bar 62, releasing 8o
the lug 40 from the central notch. The arm.
- 47 next engages with a shoulder 63 on a swing:
ing bar 64, causing the agitator-frame to
swing to move the upper set of scrapers 49 50

to lowered position to engage in the ore, this gs

-p031t10n being indicated in Fig. 7. As the

frame is thus rocked the lug 40 will dropinto

the notch 37. As - the carriage starts on its

upward trip the pulley 46 w il engage with
the inclined end of the bar 64 and elevate the

same, permitting the curved end 44 of the le-

ver 41 to pass underneath the cross-bar 62.

After the carriage shall have again left its

Qo

uppermost position, with the scraper-plates.

in the condition indicated in Fig. 6, the said
carriage in passing out of the lower/door will

95

pass underneath the bar or lever 64 and also

the arm 47 will pass underneath the shoulder

63, so that by the next return motion the said

arm 47 will engage with the outer side of said

shoulder 63, rocking the lower set of seraper-

plates 51 59 into operative position, where
they will be held by the lug 40 eno‘amng in
the notch 39.

Of course during the sevem] movements of
the agitator throucrh the furnace the products
of combustion will be passing rapidly and

- Toprev entlatel al movement of the carriage
with relation to the rails 25, it is provided at
its sides with rollers 65, w hich engage against
the sides of the furnace.

" Having thus described our. 1111'61113101:1, we

claim as new and desire to secure by Letters

Patent—
1. A roasting-furnace comprlsmg along cas-

ing having a dow nwardly-inclined ﬂ()or, a se-
ries of arched roof-plates arranged at differ-

ent horizontal planes, a flue leading to an up-
take, certain of said plates fo'rnmﬂ-T the bot-
tom walls of said ﬂue, an agitator, and means

for causing said amtatm to move throuc"h the
furnace. '
2. A roasting-furnace havmg adownwardly-

inelined floor, “arched roof-plates of different
lengths and arranged on different horizontal
plane“s a plurality of fire-boxes arranged on

_opposme 31des of the furnace and communi-
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754 199 o
cating with the interior thereof, andaseraper | 7. The combination with a furnace having -
movable through the furnace. . | an inclined bottom wall. of an agitater mov-

- 3. Aroasting-furnace having2downwardly- | able through the furnace. the said agitator
inclined bottom wall or floor, a series of | comprising a carriage. a frame mounted to 30
arched roof-plates, a flue. certain of said plates | rock on the carriage, a notched wheel carried
forming the bottom walls of said flue, fire- | onthe shaft of szid frame. diagonally-arranged
boxes communicating with the interior of the agitating-plates on opposite ends of the frame,
furnace, the side walls of said furnace being | a swinging lever having a lug to engage in
provided with openings having removable

doors or closures, swinging doors at the ends

of the furnace. an agitating device movable

¥ I

any one of the notches of the said wheel, and 35
means for swinging said lever to move the lug

10
| out of the notch. :

I3

.20

&
t)}

"'downward being by gravity.

an upper position.
the positions.

through the furnaceé, and means for causing
the movement of said device upward on the
inclined floor. the movement of said device

4. A furnace comprising a long casing. hav-
ing an inclined floor. track-rails extended
along the floor. a carriage movable on said

track-rzils. a swinging frame on said carriage.

means for locking the frame in its adjusted
position. means for releasing the locking de-
vice. and agitator-plates on opposite ends of
said swinging frame. | T

5. A furnace comprising a long casing hav-
ing an inclined floor. track-rails on said floor.

a carriage mounted on said rails. a frame
mounted to swing on the carriage. two sets of

scraper-plates arranged on each end of zald
swinging frame. the plates of the series 4t the
ends being at reverse angles. and the plates
at one end being at reversed angles to the
plates of the other ends. means for holiding
the plates at one -end in-lowered position
while holding the plates at the other end In
and means for reversing

6. A furnace having an inclined floor. track-

" rails on the floor. swinging doors at the oppo-

A3

site ends of the farnace. each door consisting
of a pluralitr of sections, a carriage movable
along zaid track-rails. a shaft at the upper
end of the furnace. sheaves on =aid shaft. ca-

ble connections beiween the carriage and

& The combination with a furnace harmg
an inclined floor. of a carriage movable along

said floor. a frame mounted to swing on the

60

carriage. diagonaliv-disposed agitating-plates

on the front and rear ends of said frame.

means for holding the frame with either set

of agitators in operative position. means for
holding both sets of agitators out of operative
position. and means for drawing the carriage
up the incline. -

- 9. A furnace hann.g an inclined bottom

wall. track-rails arranged on said bottom: wall, -

"a har arranged along the floor between the

rails. a carriage movable on said track-rails,

scrapers mounted on the carriage for forcing

material toward zaid center rail, and agitators

on the carriage for moving material outward

from said center rail |

1. The combination with a furpace and an
agitator movable thercthrough, ef a trip
mechanism for the agitator at one end of the
fernace. comprising a swinging lever, a cross-

bar carried by the lever, means for limiing
the downward movement of ‘said lever. and

means for holding said lever in elevated posi-

tion.

In testimony whereof we have signed oar

names to this specification in the presence of 35

wWlnesses. |
SANFORD D. CRAIG.
GUY ELMER KELLY.

two subscribing

sheaves. a swinging frare on the carriage, | Witnesses: |
45 and agitator-plates on opposite ends of said | C. E. LeN"ART,

frame.

W. O. LexaarrT.
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