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Ha, 858,858, | Snacificabion of Lebters Patent. Patented Oct. 8, 18 aG
Appliostion filed April 8, 1805, Berial Fo. 354,597,
To il whom ii TROY COROETTL: ' | sides of $he frames flanges project di}“ﬁ‘ﬂw’ﬁi{l
s ¥ o , in tronchs arrancad -

Bz it known that I, FiLip UOHM JERGEN- | running in froughs &11&115%& m th furnace
- T oy s I il A »:..w“‘-' I TT v‘ -y oy vy Ty s - : : ' "
DAL, a subjsch of the King of 5w Ciﬂn and !(}:ﬂgﬁl.hﬂj}1_1;1-}.,!‘3; to the same and filled with
T TXY . r_E > 1 1 ] R Ty "ﬂ ""1r LS -.E _-Eu - ﬁ i . "‘-‘ LW
Norway, and & resiient of Herring Hal- | sand. By MEENSs o the sald arrangements, 6o

vergsund, in the Xingdom of Sweden, have | which are sll before known by those :::»‘::111%
3 i TIRE

invented certain new andl uselul Tfﬂpm"‘m 1 the art ‘t}m CATTIAZRS On whwh 2 DPTick-
ments in Furnaces for Ueleining and burnimng : ¥ or protecting the frame-
1
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pheic ) {
Briquets of Ore and for Hin ilar Pur pme& of | work front the heat form, with thé bottom 2,
which the following is a snecification, refer- | & lignt channel. The carriages with the 6 g
| therein to the accompanying | briquets are successively mf}V?d past the

1

10 ence bﬂi ng had
drawvings. - combustion-chamber 7. Combustible gas

This invention relates to impro vements for | in NeCossary gquantities is iﬂtmduceﬁ. inio the
cffecting o beiter milimtum of the hmt and | said chamber through a channel 8. Coxn
2 0TS 6(‘(?1’1{*‘}”111{‘%‘ procedure in furnaces Ior bustion-pir enters the furnace through s 7o
15 calcining and burning bmqueta of ore zmd for | channel 9, passes through the channel men-
similar purposes, especiaily 11 furnaces where | tioned above and - formed by the carriages
ﬁha brzqumb} 9 siled up on carriages, are cal- and the bottom 2 to the rear end 11 of the
od throuch an extended furnace-cham- | furnace, which end also 18 elesed by o sliding

. btﬂf past 8 ﬂ*ﬂa-f{:ﬁmbmt-l.{m rOO 01 cham- | counterba ian cd door 10, which tu“ 13 mLm] 75

— =
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20 ber wrranged in the same In which &ne heat | the free end of the (‘;me‘“nﬂbt carriage of the
necessary for the calcining and bm NiNg proc- | Fow aﬂd then passes over the unper side of

ess is generated. In furnaces of this class | the carriages. Lonse *umﬁy the air passing

the ait for combusetion passes throuwh the | over the hm 1 imﬁtb coming from the Pmn-
furnace in o direction opposite Lo, Lh.-im of the | bustion-chamber 7 is heated by the same fma 8¢

23 mrziw% and i.‘:fi-{ﬁ‘ taving paﬁ* ver car- | finally arrives a,u the said m&nﬂ‘m. The

d briguets and ha vmf‘r been | products ot cumuummn pass over unburned

Tages w 7ith hu
heated ‘;-Vi s zaid briguels it arrives at the Limﬁms and leave the furnace through a

combustion-chamber, into which al the same chanael 30 Iblndlﬁ“‘ to the chimney.

time combustible gas is introduced. | In furneces of this class hitherto used the 8z
20 '?-n the accom p&.”yi_:ﬂgr l:f:zwmfr-_a, which | comi JU_%UHH of the gasisnot so lively asis nee-
smpodiment of the 1nvention, | ssery for creating The 110@8‘2&:.011‘:?"; ntense heat
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illustrate ag ()

ﬁigu 113 3 hnwi udinal vertical section of | witha trvmimum 0 ‘}mumpt%or ' gas, whicn 18

e furnnce. iz 218 n :::imilm section, on a | the ‘_“m&rﬂmaa‘ﬂ‘u’*-\ partly of the fact mm the
iargm' ale, of that part of the furnace whore | combustion-chamber 18 ftoo long and toe go

25 tne {*m,ﬁmmim}rchm:u“;;:ar s focated, e, 3 | great,sc thab the combustion of the gas taies

isa nlan of the part of the furnace seenin Kig. | piace in too oreat s portion of the furpace

2. Fies. 4 and 5 aro respectively o vertieal | and the whole gfem; combusiion-chambey

and hovizontal seciion, the latter at line 5 5 | must b hmt 110 the necessary temuperniure,
Cin Wig. 4, on s large scale, of & cover seen 8t partiy of the fact that the mixing ol fne gas 95

o the extreme right in ¥ig. 1. Kigs. 6 and 7 | entes “w L ﬂ*mm" the channel 8 and the heated

are 1‘e.spe{3'éjiirei_};* a longid udm U and trans- | comipus im _gir is very deflective owing to the

y o d the said air form

rf—

verse sectinn of the ca rringes for the vriquets. fnet that the said gas ans
i

Fie, & is a plan view r diagram sbo“mw ﬂm twn DT 'ia currenis. Lhe mixing of the gas
.- ;,nwmwr in which the i}?‘;fme are stacked or | and the 11 is all the more de iemwe ag the 100

45 placed on the carrage | hghter g5 mm passes over the heavier

11is the furnace,and Zis ils bottem. Car- &z?-‘-mifei‘* E'.}, _*aere.mﬁ} the ( {:a}mmgmon of

riages wikh briquets are introduced ab the the mixturs 15 af the th of imtensity ex-

il 2 which is closed by a sliding connter- | tended upon ton greala por tion of the fur-

; . w : 1

i *uzz,iu;a.f;& dooy &, suspended 7n chains 4 or the | nace, ant cobseqt Mi'?lth eannol oenerate the :os
so like. The i en rTinges ave ovaible on | great _ﬂ{}‘:{i{ff-friﬂ.iz‘%ﬁf:ff.5 eat unless great gu antities

cails 6 and in the and picees of the carviage- | of gas ave pasd.  The said disud vanbagees are

frontes a notelt aid o La.::*%; 40, respectivery, is tW{}EE*ii’m! £ especialls '3;..:**}1:*:1“1_ cas from & biast-

nrovided In sueh manner hat when the car- § furnace poos in heat uns 15 qweed, for the

riaces henr upon csein other m e row {itling | Hvely combustien of which the mixing with 170
55 b whaie durnnes 'ij-!‘i:’_’ frames (it a.g'zf-i;igh“ig Cthe alr miash he o .:mijtimm:-_ﬂ 2.4 ;‘w:':;m'h!ﬂ 21108

doninst opeh other. rom the foncitudinal | effected 1 a Hif‘f"hi stion-charnber as hot s
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possible, which chember, besides, must be sb | with two inner ﬂaﬂges 27
arranged thet the mixture of gas and air

strikes against & heated body of s material
which is & bad condugtor of heat, as fire-
brick. The said disadvantages are reroved
by shortening the combustion-chamber 7 to
aﬁout‘seven feet, corregponding to the length

of a carriage, and as in accordance with this .

mvention by introducing an air-current into

the combustion-chamber in such manner that |

it cuts the currents of gas and hested air

- mentioned above, and thus forces the.same

. I5

20

- of the same described:in
a1r pressed into the combustion-chamber

25

30

35

nto each other, mingling the same., Means
for introducing such o mungling aip-¢urrent is
shown in Fig. 1 and in detail in F}.gs 2 and 3.

In the roof of the combustion-chamber 7 a
siot 12 is
chamber. A box 13 is mounted above the
slot.  The said box communicates with a fan
15 through a tube 14, which fan preferably
sucks the air through a device for the neating

through the slot 12, tfe quantity of which is
adjusted by means of a suitable damper—as,
for instance, a plate 16, loosely placed in the
box—causes-the gas coming from the channel

8 and the air heated by the briquets to Min-
gle, as indicated in Fig. 2.
dotted line 17 indicates the tops of the bri-
The briguets
stand upright and are arranged in two layers,

In this ficure the
quets placed on the carriages.
one above the other. - The briquets of the

lower layer have an oblique position to the
air passing through the furnace. The briguets

- of the upper layer also have an obligue posi-

40

‘intensity of the combustion process is

tion, but in a direction opposite to that of the |

briquets in the lower layer. By the said ar-
rangement (seen in Fig. 8) the main portion
of the air is campelled to pass over the bri-
quets. - By the mingling operation efected by
toe air-current coming through the slot 12
and reverberation caused by the wall 18 of
the combustion-chamber the combustion will

become lively and confined to & smaller .

space—. e., it becomes more intense. The

- creased also by the well-mixe body of gas
- and airbeing forced against the strongly-heat-

60

.65.

- a stop-valve or damper 25.
oi the tube 26 is of cast-iron and is provided |

ed wall 18 qf the combustion-chamber. The
combustion is
terimg through the siot 12 is heated. Such
heatingis effected according te this invention
vy adevice by means of which the heat of the
briguets withdrawn from the furnace is util-
izeg. The said device consists

cover 19. (See Figs. £4and 5.) The said cap
is suspended in chains 20, running over roll-
ors 21, journaled on uprights 22, the said CAT
‘being counterbalanced by means of welgnts
23. A tube 24 extends upward from the top
of the cap and slides in a tube 28, of cast-
iron, leading to the fan 15 and provided with
The tower end

24 of the cap
same. _ .
-alsoguiding the tube and forming a tightening

.the briqueéts oris at
SAINE,

provided, extending across the

the following. The

briquets have been found +%
‘when in 2 cooled condition thanin- he heated
one, - . - -

1t the highest possible temperature of the
alr passing over the briquets, aswell ag'of the .
‘air entering through the slot 12 is aimed at,

in-

greatly facilitated if the air en-

of a cdp or

862,368

27, gmding the tube
The tube 24 has an outer flange 98

means between the tubes. The canis mount-

ed at the discharge end 11 of the furnace,

As g, carriage 29 with hot briquets has been
moved out of the furnace the cap is pullsd
down and placed over the briquets, so that it
incloses the body of briquets by its side' #ind
ena walls, and the rosf of the cap rests upon.
g 5001t distancs fromithe
" The side and end walls of the can are
so adapted that they do not reach to the

| frame of the carriage or the brickwork on the

sameé when the cap is lowered, a slot of suit-
able width being left between the brickwork
and the bottom edge of the cap. -Gonse-
quently the air is sucked through the said

‘slot, passes between the briquets, and-finally

arrives strongly heated into the tube 24, then
passing through the tubes 26 14 and anto the
combustion-chamber 7. After the eooling
of the briquets the damper 25 is shut and the-
cap 19 1s. pushed upward. A cartiage. with
hot briquets having been again withdrawn,
the same proceeding is performed asrectntly
described. If in a plant with twe or more
turnaces the tubes 26 belonging to the same
communicate, the running of the furnaces
can easily be so regulated that a carriage with
briguets always 'is being subjected 1o the
cooling operation. In this manner the va-
riatlons of the temperature of the:heated air
entering through the slot 12 are rediiced.

In addition to the heating of the air by the
briquets the advantage of a more hvely oxi--
dation of the briquets and cooling of the

cand tightening against the

75
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95
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same 13 gained, which imparts to the briquets

& consderably greater strength,~the unload-
ing of the briguets and the following treat-
ment of the same being thus facilitated, as the
0 be -stronger

it may be effected by increasing the length
ot the portion of the furnace An which the
briguets are preheatad—i. ¢., from the-charg-
Ing

stantially the same as hitherto, By'such an
arrangenrent the speed of the carviages can he
increased, so that carriages Ay :be Intro-
duced into ths furnacs mors & eqysniiy, whils
they will still remain in the orensating por-
tion: of the same for es long & period fahither-
ve. ‘the period during which the carriages
witn' burhed briqueis are in the cooling por-

tlon is, on the other hand, decredsed.  Ow.

g to thisfact, the air coming from the chan-
nel under the carriages will.meeb divectly hot
priguets and is conseguently heated to &

105
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end 3 to the combustion-chamber 7— ]
while the length of the cooling poréion is sub-
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- gained: first, an |
ond, & decreased consumption _
a more complete oxidation of the briquets;.

‘higher témpémm‘m.

- 882,358

the briquets when removed from the furnace
5 greater quantity of heat left, which 1s util-
izod in the manner stated above. Owing to
these facts, the following advantages are
increased production; sec-
of gas; third,

. fourth, a more intense heat in the combus-

10

20,

i

L §

35

40

~ fill the length of the furnace form a tight or-i

tion on the carriages mentioned

tion-chamber and in consequence thereof a |
more reliable removal of the sulfur when

necessery; fifth, in consequence of the great

~ quentity of air which is sucked by the fan be-
~ {ween the briquets on

owling to their posi-.
on. ( | above, the
disadventage of an eventual dissociation of
neroxid of iron—1. e., loss of oxygen-—caused
by a high temperature for the rernoval of sul-
fur, for instance, will be perfectly. eliminated;
and; sixth, owing to the fact that the tempera-

passes over the briquets,

ture of 21l the combustion-air is higher than.
hitherto it is possible to use gas poorer in.
‘heut units than gas hitherto employed. -

" According to the above description the air
heated by the briquets under the cap 1s used

' exchisivég in the furnace for the purpose
stated. Evidently, however,a portion of the

air or the whole quantity of air may be used,

“or its heat may be utilized also for other pur-

Eoses——-as, for instance, the heating of store-
‘houses, for wet concentrates, and the like.
The arrangements shown and described may

be modified in many respects without exceed-

ing the limits of this invention—as, for 1n-

stance, a pluralivy of slots or openings, such
as 12; may be employed. The invention has
been described above as applied to furnaces
for calcining and roasting briquets of ore. 1t

‘may, however, be applied also to other fur-

naces for similar purposes. - o

The mesns whereby the carriages which

- substantially tight channel beneath or below

5o 81 is the tongue on the end of one carriage |-

them will be seenin Figs. 6and 7. InFig. 6,

. There is, moreover, in. |

“sively for the
the carriage subjected
to thie cooling operation, and consequently
‘conle in more Intimate .contact ‘with the |
heated briquets than the air passing through

 the furnace, the greatest portion whereof

air, a cap |
hot briquets withdrawn from the furnace, -

Witnesses:

09 engaging & notch orvecess 32 in the other

B

end .of the next carriage 29. Each carriags |

will be provided at one end with & tongue 51
and at the other end with a recess 32. Fig.
7, which illustrates only one of the two like
sides of the carriage, shows & pendent flange

55 .

33 on the frame of the carriage dipping into s
trough 34 containing sand. In iz, 8, bdes-

ionates the briguets. - = o
I am aware that in certain kinds of reheat-

ing (welding) furnaces blast-pipes are used at

an angle to the gas-current and serve exclu-
that reason I do not claim such a blast device
broadly.

Having now described my invention, what

ters Patent, 15—

i. Afurnace for the ﬁﬁfpbse s-peoiﬁed : ‘haw -

ing an elongated main chamber, & combus-

tion-chamber opening into said main cham-
‘ber at its upper part, an inlet:in the upper

part of the main chamber for a combustible
oas, means for compelling the flow of a cur-
rent of combustion-air along:the roof of sald

main chamber past said gas-inlet and to the
combustion-chamber, and means for inject-

i:[%g into the combustiou-chamber, at an an--

to the axis of the main furnace-chamber,

a current of aeriform fluid for effecting the

- proper mixing of the combustion air and oas,

9. Afurnace for the purpose specified, hav-
ing a combustion-chamber 7, provided with
inJets for currents of combustible gas and air,
and with an inlet 12 for aeriform fluid under
pressure, means for compressing said fluid

and supplying it to said inlet 12, the path of

which inlet is disposed at-an angle to the
paths of said currents of combustible gas and
' 19 adapted to be placed over the

and a conduit connecting said cap with the
induction side of the fluid-compressing means.
In witness whereof I have hereunto signed

my nanie in the presence of two subscribing

:witnesses.

TFILIP JOHN BERGENDAL.

ERrRNST SVANQUIST, |
- ROBERT. APELGREN.

50

combustion of the gas, and for . |
b5

I elaim as new, and desire to secure-by Let-

0.
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