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To all whom it Y CORCEPIL:

Be it known that I, PHINEAS H. ADAMS
J r., acitizen of the United States, residing at

bhleaﬂo Illinois, have invented certain new

and useful Improvemen_ts in Slag-Furnaces for

(Generating Steam, of which the following is a

| S];)eelﬁcatmn

In the drawings, Figure 1 is a side elevatlon

~ of my improved slag-conveyer and steam-gen-

10

erating furnace, showing the apron for carry-

ing the slag, the covering inmiwhich the boiler
18 located, and the boiler-heads where the cov-

“ering is removed for a part of the distance

20

- at the left bhand of the figure.
15

Fig. 2 18 &
longitudinal vertical central section taken
through Fig. 3, showing the boiler at the right
hand 1nelevation.
in the line z x of Fig. 1. Fig. 4 is a vertical
transverse section taken in the line z 2z of Fig.
1, showing the boiler in elevation. Fig. b is
a plan view of one of the apron-frames. ~ Fig.

- 6 is a transverse section of the same with the

| 2

which the slag-boiler is located and by whieh
it is inclosed; A’, the inclosing-case of the

130

‘apron plates or pan in place; and Fig. 7 18 a

plan view of a portion of the apron-axle and
apron-wheel, showing the connection of the
two.

In the drawings, A 1epresents the case In

matte-boiler; B, theboiler-heads; C, the boiler-

- heating tubes, D, the receiver into which the

slag is emptied; d thespout by which theslag

“passes onto the shg conveying apron; d, the

7 spout by which the matte of theslag is emptled
35

intoapanunder the matte-boiler; ]] such pan;
e, the crank for tiiting such pan; F, a segment
rlgldly attached to trannions on the receiver

- D to enable the receiver to be tipped; f, such

40

~ trunnions; f*, a gear for rotating the segment

and tipping the receiver; f?, the crank by

~which such rotation is effected: s 1°, the pawl

for holding the gear in any desired position;

- G, the slag-conveying apron; &, the frames on

45

which the plates of such apron are located; g,
the apron -axles on which the apron - wheels

~are mounted; g¢’, the apron- wheels at the

ends of the apron-axles; H, a trough-shaped

~ track or bed on which the apron - wheels roll
“as the slag is carried forward; H', sprocket-

50

wheels moving the slag-conveying apron; £,
links for connectmg theapron-frames tocrether

PIU Sisa-plan-view takeu“'

!

move after passing under the sprocket-wheels;

i, a perforated water-pipe keeping such bed_

and wheels moist and cool; J, the pans com-
posing theslag-conveying a,pron, 4, thethimble
connecting the apron-axle with the apron-
wheels, and on which the wheels revolve; K,
air-pipes for taking air out of the boiler-cases;
K’, a common pipe to convey the air brought

53

60

by the pipe K from the boiler-case to the fan-

blower; K the pipe leading from the blower;
k, a branch leadlng from’ plpe K? along the out-
Slde of the boiler-cases; k' and %% perforated
branches entering at the end of case A and
passing along bebween the boiler-heads and

above the slag-conveying apron to permit the

air to escape onto the slag through perfora-

‘tions; k’, the delwery end of the branch &, lead-

ing a ‘current of air onto the pan beneath the
m&tbe boiler; &', stillanother branch delivering

the traveling apron; L, steam-pipes conveying
the steam from the boiler-heads to the place

of use; M, a car for receiving the matte when

dumped from the pan H; N, a car for receiv-

ing the slag when 16 1s dumped from the slag-

conveying apron; O, a boiler feed-pipe for sup-
plying the bmler with water; S, the frame on
which the boilers are mounted and in which

the conveying - apron, sploeket wheels, and

other parts are located; &, the frame for the
matte-boiler; s, the ﬂverhanﬂ*mﬂ' portion of the
frame or structure, and § the plates to close

the space between the apron and bottom of the
“boiler-heads.

‘In making my improved slag-conveyer and
steam- generatlng furnace 1L 1:}refel ably make a
boiler consisting of hollow boiler-heads with

“aseries of heating-tubes passing back and forth

between them. In the drawings I have shown
boiler-heads as containing alternating inclined
surfaces;
claim. I preferably mountthese steam-boilers
close to each other, but with sufficient space
intervening to pelmlt the location and opera-
tion of the parts hereinafter described. Asa
means of supporting these boilers, I prefer to
employ a supporting frame or structure that
will raise them enough to afford a considerable
space beneath. I prefer, also, that the sup-
porting frame or structure on which the boil-
ers are to be located shall overhang, so to

I, the track or bed on which the apron- “wheels | speak, at the top, for Teasons herelnafter de

but as to this feature 1 ma,ke, no

70

a current of ‘air onto the slag as it falls onto |

75
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- scribed.  As most nearly embodying my idea | not overhanging and no such brackets be pro-
of a suitable supporting frame or structure, I | vided. To still further protect the wheels, 1
have shown, particularly in Fig. 4, one made | make the trough-shaped beds or tracks pref- 70
with a bottom connecting the parts, with sides | erably so that they ean contain water in which

5 rising from the bottom and turning in at the | the apron-wheels may travel, in order that
top to afford a proper support for the boiler. | they may not in any case become overheated.
This supporting frame or structure may be in | As the apron-wheels pass around the sprocket-
short pieces or sections and need not be the | wheels, they come onto the beds [ upon the 75
length of the boiler. Morestrictly speaking, | lower part of the standards or sections of the

10 perhaps, they can be termed ‘‘standards,”’ | supporting-frame. To assist in coolinge them
placed at certain intervals apart. To connecs | as they pass back, I prefer to arrange a per-
them together when thus made and to prevent | forated water-pipe, 4, which runs along just
the heat from the slag escaping and the cold | above the wheels and permits water to drop 8o
air from entering between the slag-conveying | through the perforations on them. The ar-

15 apron and the bottom of the boiler-heads, a | rangement of the sprocket-wheels, the slag-

L plate, s, should extend from one end of the conveying apron, the beds H, the apron-

e bailer to the other, and preferably resting upon | wheels ¢’, the perforated pipe 7, and the beds
3 the overhanging flanges of the frame. This | I will be apparent from an examination of 85

plate 1s shown in plan in Fig. 3 and insection | Fig. 1, where a side view is presented, and Fig.

20 1n Fig. 4, and will be readily understood by | 4, where a sectional end view is presented.
an inspection of the drawings. | - Between the slag and the matte boilers I

Beneath the slag-boiler inclosed in the case | prefer to locate a slag-receiver, D, into which
A, I arrange near each end sprocket-wheels | the hot or molten slag from smelting-furnaces go
H', mounted on a proper shaft revolving in | may be delivered. This receiver is of course

25 sultable bearings and rotated by any conven- | to be supported on suitable frame-work and
lent motive power. I make a slag-conveying | at the proper elevation to adapt it to the work
apron, (&, consisting of a number of pans or | intended. It is provided with a spout, d,
plates, J, resting on apron-frames G'. One of overhanging the slag-conveying apron, so that g5
these apron-frames is particularly shown in | the molten slag may flow out and fall uponthe

30 Iig. b of the drawings, and consists of a frame | apron and be carried forward beneath the
on which a pan or plate may be riveted or | heating-tubes of the slag-boiler to convert the
otherwise fastened, and it is provided with ex- | water contained in them into steam. The
tensions or apron-axles g, on which the apron- | metal or matte which is contained in the slag tco

- wheelsare mounted. The different framesare | will sink to the bottom of the receiver. I pro-

35 connected together by links A, which will en- | vide the receiver with another spout, @, which

| able them to turn while passing around the | extends into the case A’ inclosing the matte-
sprocket-wheels. The doublelinks, as shown | boiler. I provide the receiver with trannions
‘1n Fig. 5, afford means for engagement with | f, rigidly attached to its sides and working in ros
the teeth of the sprocket-wheels, so that the | a suitable bearing in the supporting-frame.

40 apron can be moved by their rotation. Sur- | I rigidly attach to the ends of the trunnions
rounding the end of the apron-axles ¢, I pref- | which projeet beyond the bearings a toothed
erably employ thimbles j,s0 held by pins j asto segment, I, which engages with the teeth of
remain In a fixed position on the axle. The | the gear f/,which in turn may be rotated bya 110
axle-wheels rotate on these thimbles, so that | erank, f2 and held in any desired position by

45 as they become worn they may be removed | apawl, 75, When asufficient quantity of matte

. and new ones substituted in their places. The | has collected in the bottom of the receiver, I

- arrangement of these parts will be readily un- | tip the end of the receiver which contains the
‘derstood from an inspection of Fig. 7. | spout @' down by rotating the segment F 11g

To afford a track or bed for the wheels ¢’ to | through means of the gear and crank above

50 rotate on as the apron G,with its frames G/, is | desceribed. In the bottom of the ease inclos-
moved forward, I preferably arrange brackets | ing the matte-boiler I arrange a pan, L, sup-
on the sections or standards of the support- | ported on trunnions,to which a crank, e, is

-1ng frame or structure and locate on these | rigidly connected. By means of this ecrank I 120
brackets trough-shaped beds H. Thesebrack- | am able to tip the pan E when the matte which

55 ets will be beneath the overhanging portions | has been dumped in from the receiver has suf- |

- of the supporting-frame and will bring the | ficiently expended its heat as to be no longer
apron-wheels out some distance from the sides | useful. . -
of the apron. In this waythey will be located Beneath the pan E a car, M, or other con- rz2g
away from the intense heat of the slag and in | veyer may be arranged, info which the cooled '

6o great measure protected from its effects. To | matte may be du mped to be carried away. The
permit this, I make the top of the supporting- | arrangement and operation of these parts will
irame overhanging, as above set forth; but | be apparent on an examination of Figs. 2 and
the wheels will be measurably protected, and | 3 of the drawings, and I will only add that the 130
perhaps sufficiently, if they are brought out | matte-furnace may also be heated by the em-

65 beyond the sides of the slag-conveying apron | ployment of slag instead of matte, if necessity
by the projection of the apron-axles, even | or convenience requires. Astheslag falls from

- though the supporting frame or structure be | the spout d on the conveyling-apron, 1t is car-




- ried forward beneath the heating or. water |

- tubes of the slag-boiler, soas to heat the water

which they coutmn and convert 1t into steam.
When they.reach the end of the apron, as

shown at the lefs hand of Fig. 1, the slag will
‘be dumped into the car or conveyer N to be

~ removed.

1D

. heated, I have arranged a series of pipes, K, |

To assist the slag in thmwmﬂ' off and radi-
ating its heat, 1 brmg a current of alr into con-
taet Wlbh 1t as it falls upon the conveying-
apron. To get the benefit of the air already

which lead prefembly from the top of the

L

20

- branches &’ and %’ enter the case of the slag-

cases containing the main and auxiliary boil-
ers into a main pipe, K’, which passes down
to a fan-blower. (Shown 1n Fig. 4.) Leading
from the fan-blower is a pipe, K2, which has
three branches, %, &', and %*. The pipe kleads
along the outsu?ie of the cases and enters the

case contaamng the matte-furnace through an
where a current of air is directed

opening, I’
upon the matte discharged into the pan'E. The

boller and pass from end to end above the
slag-conveying apron and between the heads
of the boiler. These pipes are provided with

~a number of perforations, so that the air es:
- capes upon the heated slag as it passes along

- beneath the boiler.

35

| cases, as above described, it is more or less

. Still another branch, &,
leads from the pipe k and enters beneath the
slag-receiver D, soas to direct a current of air

against the--slag as it falls from the spout d on

the traveling apron. Both the slag and the
matte are thoroughly exposed to bhe action of
air, and by taking the air. from the inclosing-

heated when it comes info contact with the
slag, though I do not confine myself to the use

- of heated air. -

40

The sream generated by the heated slag and
the matte is collected in a series of pipes, L,

whl(,h lead from the heads of the boilers and

- carry thesteam to some common pipe, whence

45

fn
- O

- 58

1t may be conveyed to an engme or other place
of use.

- What 1 regald as new, and des_nre to secure
by Letters Patent, is—

1. In a slag-conveyer and steam- -generating

furnace, the combination of a boiler- -support--

ing frame or structure provided with brackets
on its inner sides, a boiler arranged thereon,

beds or tracks supported on the brackets, and

_I

a slag-conveying apron provided with apron-
wheels roliing on the beds or tracks, substan
tlally as deserlbed

qurnace, the combma_tlon of a boiler-sapport-

tially as described.

~adapted to contain water and in which the

2. In a slag-conveyer and steam-generating

| furnaee, the combination of a boiler-supporb-
1ng frame or structure overhanging at the top

and provided with brackets on its inner sides,

a boiler arranged thereon, beds or tracks sup- 6o -

ported on the brackets, and a conveying-apron

1 provided with apron - wheels rolling on the

beds or tracks, substantially as described.
3. In a slag- conveyer and steam-generating

ing frame or structure, a boiler arranged there-
on, _anda-sl_ag-conveying apron provided with -
apron-wheels mounted on apron-axles project-

| 1ng beyond the sides of the apron and rolling
on beds or tracks, substantially as described.

70
4. In aslag-conveyer and steam-generating
furnace, the comblnablon of a boiler-support-

ing frame or structure, aboiler arranged there-

on, a slag-conveying apron traveling. beneath

the water-heating tubes, and a plate to prevent

75
the heat from the slag on the conveying-apron

from escaping and cold air from entering be-

tween the apron and the boiler-heads, substan

5. In a slag-conveyer and steam-generating 8o

farnace, the combination of a boiler-support-

- 1ng frame or structure, a boilerarranged there-
on, a slag- conveying apron provided with

apron-wheels,and trough-shaped bedsor tracks

apron - wheels travel, whereby they are pre-
vented from becoming overheated, substan-
tially as described.

6. In a slag-conveyer and stea,m -generating
furnace, the combination of a boiler-support-- go
ing frame or structure, a boiler arranged there-
on, a slag- conveymg apron provided with
apron -wheels traveling on tracks or beds, and
a perforated water- pipe arranged over the
wheels and spraying water onto the same, sub- 95
stantially as described.

7. In a slag- conveyer and steam-generating

furnace, a slag conveying apron provided with

apron-axles, sleeves or thimbles encireling the
ends of the axles and fixed in their relatlon 100
thereto, and apron - wheels mounted and re-
volving on the sleeves.or thlmbles, subsban
tially as described. S

PHINEAS H. ADAMS, Jr.
| Witnesses:

THOMAS A. BANNING
G. P. LINDSLEY
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