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PATENT OFFICE.

OHRISTOPHER J SCHOFIELD, OF OLAYTON, NEAR MANCHESTER
- GREAT BRITAIN

I'MPROVEMENT IN PUDDLING-FURNACES.
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,Spéciﬁcation forming part of Letters Patent No. 169,047, dated October 19, 1875; 'é,ppliéation filed
April 17, 1875.

To all whom it may concern:
Be it known that I, CHRISTOPHER JAMES
SCHOFIELD, of Ola,yton near Manchester, in

the county of Lancaster, Kingdom of Great
Britain and Ireland, manuf&aturmg chemist,
haveinvented an Improved Furnace for trea,t
ing iron and other substances, of which the

following is a specification:
My invention relates to that claJss of fur-

. 'naces in which the metal is subjected to treat-

ment on an annular rotating bed; and the
object of my invention is to fa,0111tate and ren-
der automatic the discharge of the meta! after
treatment, a further object being to render
the rota,tmg bed less liable to injury from the
excessive heat. These objects I attain in the

manner which I will now proceed to de.scrlbe,

reference being had to the accompanying
drawings, in which—

Figure 1 is a side elevation of my 1mpr0ved
furnace. Fig.2 is a plan. Fig. 3 is a vertical
section to an enlarged scale in the line A B of
Fig. 2. Fig. 4 is a similar section in the line
C D of Fig. 2. Fig. 5 is a section 1n the line

E F of Fig.3. Fig. 6is a section in the line
G H of Fig. 4. Fig.7is a cross-section through

one of the standards for supporting the stir-
ring apparatus. Fig. 8 is a side elevation of
part of one of the standards, with raising and
lowering gear of stirring apparatus.

a o is the annular bed or receptacle, which
is shown as being made of iron, a lined with
fire-brick or fettling a’. It is arranged to ro-

‘tate about its own axis, and travels on anti-
Afrietion wheels b, carried by iron standards 0'.
¢ and c! are two annular walls, supported by |.

iron plates d d/, carried by iron pillars e ¢.
The walls ¢ ¢ form an annular space or cham-
ber, ¢, which is covered by the brick roof ¢,
supported by the side walls. -

The annular bed or trough ¢ may be made

either of sheets of wrought-iron riveted to-
gether, or of cast-iron made in sections with
suitable flanges, and bolted together.

It travels within the annular chamber 02 on

‘anti-friction wheels b, on which rest the annu-

lar rails g, supportmg the bottom of the annu-
lar bed. The bed is guided by wheels ¢**,

carried by sliding JOllI‘I]&l boxes arranged -

' by screws ¢'?, as shown.

constructed as follows:

ings in the bars ! %, as shown.
.der thei Inner wall-plate and made adjustable | wheels gears WIth a spur- wheel 0%, formed

h is a reverberafory
fire-place, swu&ted at the side of the annular
chamber ¢, so that by the use of the annular
bed « o, in combination with the stationary
wall ¢ ¢ &nd annular roof ¢, an annular flue
is formed, of which the rot&tmg bed or recep-
tacle a a constwutes the- bottom, the walls ¢
¢! the sides, and the roof ¢ the top The bed
of this annular flue, so formed, contains the

‘materials onto which the flame and intensely-

heated products of combustion from. the fire-
place are reverberated or caused to impinge.

‘The exits for the products of combustion from

the annular flue are at h*. They lead into
another flue, 7/, so that the flame and heated
products of eombubtlon on entering the annu-
lar flue are split up or divided into two streams
traveling in opposite directions along the an-
nular flue, as indicated by the arrows in Fig.
2, and meetmg and leaving together by the
exit A, as shown.
channels carried by the walls ¢ ¢!, and con-
taining pulverized ore or other granula,ted
luting material or liquid sealing, into which

dip the flanges or feathers ¢ ¥, carried by the

rotating annular bed.:

By this arrangement 1 prevent the ebcdpe
of the heated products of combustion and the
access of cold air between the sides of the ro-
tating annular bed or trough @ ' and the walls
¢ ¢l

¢t is an opening formed 1 in the annular roof

& for the insertion of instraments for mixing,

turning over, and otherwise manipulating the

'*substajnces under treatment. -

‘The apparatus I employ for this purpose 1s
At each side of the
rotating annular bed I fix twostationary stand-
ards, k, of the cross-section shown in Fig. 7.
Between the flanges &' of each standard
works a rack, [, in gear with a pinion, m, car-
ried by a cross- shait n, t0 which rotatory mo-
tion may. be commumcated when required,
by any well-known: a,lmngement for the: pur-
pose. The racks I carry a cross-frame com-
posed of two bars, I! 2, between which work,
in gear with each other a number of spur-
wheels, 0, whose spmdles o! have their bear-
One of these

¢ ¢ are annular gutters or



~with.a short hollow spmdle or elongated hol- |

_.low boss, 0°. 'Through this hollow. apmdle or

boss passes the upper part of an actnating

‘and the hole in the hollow spindle or boss .03

Bpmdle or shaft, 0%, driven by suitable gear- 1
~ ing. The upper part of the spindle or shaft

are of an gular section, or feathered, or other--

'  wise arranged, so that the hollow spmdle or.

- boss, and its spur-wheel are left free to move

- up and down inde endently of the actuating .
- gpindle or shaft 04 but-cannot rotate without:

- turning it when in position for work. o%is a
bevel-wheel fixed on the actuating spmdle or

- shaft, in gear with a similar ‘wheel, .05, on :a SR
honzantal shaft, 07, driven in this case through | ieonstructed of iron, ¢% lined with fire-brick =~
¢’y and arranged to be: ralsed and lowered or

miter-wheels 08 09 by another shaft, o', pro-

~ vided with fast and loose pulleys ol 02, 50 as | ‘held in any required position. by means of a
lever, g¢, hamng 1ts -fulerom at ¢, and- pro- :

‘to be driven by a stra,p or ‘band. This driv-;

' mg arrangement may obvmusly ‘be- In:nm:ilﬁe&l
-to 'suit circumstances. The spur- wheel 0% |

‘driven by the actuating spindle or shaft 0%, as 4t
“above described, ‘communicates motion to Uhe |
“train-of spur: wheels 0 ‘in gear with ‘it. The,
Bturrmg implements p-are carried by thelower:

‘ends-of the: spindles o'. of ‘the wheels0:80 a8 to
-;;dlp into and agitate the materials -contained |

: '=aex1tq0pemngs ™ of the annular flue, as shown, |
“the temp&rature there ‘being comp&r&twely
low, in consequenee of ‘the heat being ‘mainly

~ drawn ‘away by the exits A*; and 1Hform the

‘the’ rcmf & with a dip or scx:een running. as it

.. in"the annular ‘bed of the :furnace when thel i8 ‘made ‘adjustable. by set~screws, el
- said spindles are rotated by their wheels.o. | ris a frame, having grooves-or gmdes rLin L

I place the stirring apparatus between ‘the’ Whlch slide ‘the respectwe em:la of a deﬂec- o

were, ‘across the annular flue .at -each side of

the opening %, 80 'as to protect ‘the stlrrmg

+ducts of combustion,

iﬁ?annular bed.

-apparatus fmm ‘the -direct action of the pro-
The screens-do not dip
into the m&terlals contamed in ‘the rotatmg?

POI‘thIlBuOf the ﬂanges kl of the standardsf

'inea;r their upper parts -are removed :to enable |
the frame I! # with the wheels 0:¢?, spindles |-

B ~0', and ‘the agitators, when raised: by the racks

1, to be withdrawn and replaced, or & dupll-

o }'cate set of a,pparatus substituted.

Instead:of ‘the ‘hollow boss o?, 1 may -usea |
" ble recewer.

_.clutch box, the segments of the box being
‘made sufficiently deep to insure ‘thatthe stir-

-fmg the anaterial reqmred to be stirred.

-The standards % are formed :with pmJeetmgf' o
| first, and- after a ‘portion of the contents *have:_-'}

';‘p.wrts or brackets %* %3 forming -tables or sup-

_rers-shall be brought into action'before touch- |

~ ‘ports, 80 ‘that ‘when -one frame, U T, with its |

: - “wheels, spindles, and stirrers, has been raised, |-

it may be drawn out tfrom: the racks: alonn'thei

~ .onepair of tables or supports, say, k2, and an-
- other similar set.of apparatus kept 11:1 readi-

‘ness on ‘the :other pair of ‘tables:or supports, |
8ay, ¥’y may be-thereupon slid along ‘thesaid |

~ ‘tables or supports:into ‘gear with ‘the racks,

~and lowered into -position for operating upou;?

- the'materials under treatment in the: annular |

‘bed. The -apparatus withdrawn will ‘be sup-
iported by the tables or supports #?, and, if nec-
essary, its .stirring implements p may '"be re-
moved and others substituted.

' ,-169,047'

used alternatelv, in:such manner as to cause,

pra(,tlca;l]y speaking, no interruption in the_ j
stirring of the materials under treatment.: |

readily removed, I construct the furnace so as

per edge of the annular side of the rota,tmg

This archway s prowded with:a-sliding ‘door,.

plate, ¢%, arranged ‘to - glightly o
outer 'mmﬂar gide of ‘the- rotatmg annular

any portions. thereof iallmg

‘the wall ¢'and the annular bed, The ‘plate ¢*
shown.;

II'OH .

tangential, or at ‘an angle to the lateral jpart

differential pulleys 3.

height in ‘the flue ¢ “When ‘the ‘deflector iis

flector, a,re-ﬂhhereby accumulated and deflected
{:OT 'thrown aside -and caused to pass:over ‘the

.....

thereby, as 1t Were, sklmmmg the same at,_::'

been removed from the bed the deflector may

the emptying operatlon. B .

‘When removing'iron in a: pasty ﬂtate I cause
| 16 to accumulate by means ‘of ‘the deﬂectar, __
and I'remove ‘the: accumulated: balls by mea.nﬂ. .
of shovel, tongs, or otherwise. =~

-an annular tank, constructed of wrought-lron.; ;_
‘This tank extends some dlsta.nce up the sides
of the annulal' mtd,tm

" In this way two__.. sets Of apparatus may be. o

To enable the materials that have been
treated in the rotating .annular bed to be -

| toleave a space at one side between the up-. :

bed and the roof|.as shown at ¢%, Fig. 3,for
‘which purpose, in the arrangement 1]lustrated SRR
I provide a small archway, ¢*, projecting 111___--_" R T
‘a radial direction from the annular roof ¢.

wvided with a slldmg weight, g% The mclmed ; o

bottom of the opening ¢* consists -of an iron = -
overlap ‘the

‘bed, so as'when materials are ejected from'the -
bed a8 hereinafter described, to guard: agmnstg IR
down ‘between

Thls deﬂector, a8+ Wlll ‘be Been by 'the_..;:;
plan view, Fig.2,is arranged in a diréction ~

.or'side-of 'the annular bed. Itismadeadjust-
‘able vertically 'by. means of a chain, &, and =

By this arr&ngement S £
the: deﬂector 8can-be’ adjusted toanyrequired B

‘lowered it ‘dips into and forms a pa,rtltmp'-:,..
| 'across the bed of the furnacein‘such manner
as:that the materials requued toibe removed .
from ‘the said bed being, by the rotating ac- = 35
tion of the ‘bed, ‘brought’ a,ga,mst the said-de- =

side of ‘the rotating annular bed through-the = -
opening ¢ out of the furnace into any ‘suita- .~ - .-
When the annular'bed 18 toler-- :

be gradually lowered until it finally assumes - o
its lowest -position towa.rd the conclumon of

The water chamber-or vessel ¢ éonsmts of £ :

bed The w&lls 3 cl o
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nular sides of the bed. The chamber ¢ is pro-
vided with an inlet, ¢!, for cold water, and an
outlet, ¢, for water that has taken up heat
from the annular bed. I place a wall or di-
vision across the chamber ¢, and arrange the
inlet near one side of such division or wall,
and the outlet at the other side of the divi-
sion or wall. By this arrangement, as will
be seen, the water is caused to circulate 1n
contact with the outer sides of the lateral por-
tions of the annular bed, as well as in contact
with the outer side of the bottom of the an-
nular rotating bed, and the bearings of the
anti-friction wheels b are kept well lnbricated.

Having described the nature of my said in- |-

vention, and having explained the manner of
carrying the same into practical effect, I claim
as being novel and original—

fied.

3

1. The combination, in a puddling-furnace,
having a rotating annular bed, of an opening,
¢, in the side of the furnace, with a vertical-
ly-adjustable and tangentially - arranged de-
flector, s, as set forth, for the purpose speci-

2. The combination of the chamber ¢ ¢, con-
taining water, and having an inlet and outlet
for the same, with the rotating annular bed
@ a!, substantially as shown and described.

CHRISTOPHER JAMES SCHOFIELD.

~Wilnesses: | -
WILLFD. LACKNY, Manchester.
W. LLOYD WISE, ,
' Patent agent, London.
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