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-~ To all whom it may concern.:

IO

- UNITED STATES

PATENT OFFECE@ - 1. .

CARL WILHELM STATUSS,

' FURNAGE.

| OF; lBERIJIN, GERMANY . |

| SPEGIFICATION _fo'r'ming part of L'ettérs' Pa,tent_No.' 695,5‘()3,’ é_fl.a,_tédt-Ma,rch 13, 1902.

- Application filed July 1,1901, Serfal No, 66,746, (No model)

Beitknown that I, CARL WILHELM STAUSS, 7‘
a subject of the King of Prussia, Emperor of

Germany, residing and having my post-office o _ _‘
‘1o a certain extent by good stoking and by

addressatSpenerstrasse 23, Berlin, Germany,
have invented a certain new and useful Im-

provement in Fuarnaces, of which the follow-

ing is a specification. o |
This invention relates to an improvement
1n furnaces., : co
All the attempts made hitherto to improve |

' furnace plant used for industrial purposes
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- of smoke or so00t.

stoking,which leads to further disadvantages.

have led to noresult which can be recognized
as a useful improvement novel in principle.
The fundamental disadvantage of the fur-
naces hitherto used liesin their intermittent

The latter are— _ ' |
~ First. Thefrequent openingofthe furnace-
doors for the purpose of adding fresh coal.
While this is being done, large quantities of
cold air enter the flues and reduce the tem-:
perature of the body being heated and its
durability, The more finely grained the coal
18 the thinner must be the layers thereof
placed upon the grate and the more fre-
quently must the doors be opened.
Second. After each stoking operation the
temperature of the furnace has become cooler,

So that the gases then freed do mot ignite, |

but escape through the chimney in the form

able the said gases to burn, the entrance of
such air being impeded by the coal thrown in.

Third. The body being heated is covered
witha layer of soot, which reduces the amount

- of heat given off by the heating-gases, which-
leads to an increased consumption of coal.
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-actly the reverse of those which should exist
1n order to obtain the best heating capacity.

Fourth. Ascombustion of the coal proceeds
the quantity of air admitted increases in an
uncontrollable manner and becomes largest
when it should be least, so that the heating
effect is decreased, and least when it should-
be largest—a1. e., immediately after the fur-
nace has been stoked. The conditions as to
the supply of air tothe fuel are therefore ex-

Fitth. Longgratesof two meterslength and
over are difficult to'stoke and keep free from
slag, and with thelength. of grate the above-
mentioned disadvantages increase.

| the variationsin the temperature of the fur- )
nace lead to variations in the steam-pressure 535
‘the more so the greater the load is. .-

1 gas must be smoke and soot free.

Air.isalsorequired to en- |

clined grate K and in this condition partially
| gasifies the coal in the gasification-chamber

Sixth. In eonnection with steeam-boilers
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Some of these disadvantages can bereduced

means of devices for preventing smoking and

regulating the draft; but owing to the lack 6o

of skilled men such deviceshave, as isknown,

In mostcasesnot proved of any practical value
and can only be regarded as makeshifts.
A fuarnace for heating with coal in its nat-

ural condition must answer the following re- 65
quirements: First, it must be simple of econ-

struction and easy to attend to and not re-
quire a too large amount of intelligence and

| observation and work on the part of the -
stokers; second, its temperature must be as 70 -
| even as possible; third, the grate must for .
‘that reason be kept covered evenlyand auto-.
matically, and only that amount of air must

be admitted to the fuel which is: necessary

that its heatinz capacity is utilized to the

utmost; fourth, the removal of slag from the |
fire must not require too great exertion; fifth,

the combustion even of coal extremely rich in
A method 8o

of and apparatus for firing answering these

requirements is hereinafter described, and -

illustrated

in the annexed drawings, in
which— - I I

Figure 1 is a vertical section of a furnace 35 -

of improved construction, and Fig. 2isa hori- -
zontal section in two different planes. -

- Coal or other fuel is placed in a hopper A,
which” can be closed by means of a cover.
From this hopper the coal falls into a gasifi-
cation-chamber B and spreads gradually over
the coals already on a preferably inclined

grate E according to the combustion taking
place on the latter. Between the part D of

bridge C, made of-the best fire-brick, is ar-

| ranged. This bridge is rendered red-hot by o

the fire-gases ascending from the said in-

adjacent thereto. The -gasification is ac-

tively assisted by the red-hot coal on the in-

clined grate. In front the chamber is bor-
dered by & vertical grid ¥, through which air
for combustion is freely admitted. R
The inclined grate E is suspended by two -

R R R T
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for the complete combustion of the latter, so 75

the furnace and the gasification-chamber Ba 95 =

100
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chains G and can be easily raised and low-
ercd by means of asuitable worm-gearing .
Change in the position of the grate is princi-
pally necessitated -by the differences in the
qualiry of coal used; but is also necessary

'
..... -y, '
FTREETI -

when work is to c¢ease, when the grate must

be raised to prevent air from entering the

furnace between the grate and the bridge C.

- In front the furnace is shut off by an iron
structure, the front wall of which is closed
when the furnace is working, but can be re-

moved at other times in order to clean the

orate.

The position of the inclined grate E with
regard to the lower front edge of the bridge
( is so chosen that at the bottom the grate
is always covered by the gradually-descend-
ing coal to the thickness of about twenty

centimeters, while at the top the layer of

coal should always be about thirty centime-
ters thick. A thinner layer of coal of only
ten centimeters thickness would prevent the
regular descent of coal, since its volume 1n-
creasesduring the gasification. Inverysmall
furnaces—forinstanze, those used for heating
rooms—the grate will also be completely cov-

ered if it is horizontal, since it is very small

and the coal will slide on down the incline it
forms itself.

The layer of fuel on the grate of the new
furnace being at least double the thickness
usanal with horizontal and inclined grates.

enables reduction of the length of the grate

by one-half, since in the improved furnace as
much fuel lies on one square meter area of
grate ason twosquare metersin the older con-
A high thick layer of coal to

structions.
which a strong cuarrent of air is conducted
also develops a higher temperature than a

Jayeronlyone-half the height,thesupplyofair

to which cannot be regulated, since the layer
frequently admits the passage of more air
through it than is necessary for combustion.
This is especially the case when the pieces of
coal are of unequal size—e. ¢g., when rough
coal 1s employed. |

il

In order to supply the thick layer of coal

with the quantity of air necessary for intense
combustion, according to thisinvention airis
introduced underpressure through the pipe R,
so that inferior fuel can also be used with ad-
vantage and the heating effect can be easily
controlled. Carbonic’oxids and carbureted
hydrogen are completely burned in the fur-
nace by heated secondary air entering the
furnace through conduits r. (See alsoFig.2.)

If the plant is small and the fuel does not
lie elosely and is not heaped up high, the or-
dinary atmospherie pressureis sufficient, and
the air for combustion is admitted through
the doors K, Fig. 1.

The vertical grid I is suspended with ca-
pability of turning on the axis S. The grid
must be so turned when working is stopped,
and this is done by opening the door T and
seizing one of the bars of the grid I’ with a
firing-hook or the like, turning it so far for-

‘high as possible.

the said gases.

|
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ward about the axis S until all the coal in
hopper A and chamber B rolls onto the grate
E. By means of the worm-gearing H and
chain G the grate E must then be raised as

should not be returned to their original posi-
tions until the next morning,the grate K being
lowered before the fire is lighted, but.the grid
I not till after the fire is burning. |
In order to clear the grate of slag during

The grate K and grid I
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working ortorapidlyextinguish thefire,owing

to sudden deficiency of water or for other
reason, a device is provided for retaining the
coal in hopper A and chamber B. 7This de-
vice consists of a rake M, connected with a
rack Z, working in a guide V and recipro-
cated by means of a toothed wheel Y and
crank X, so that the complete rake M can be
advanced between the bars of the grid If into
the chamber B for the purpose of separating

the coal at the top of the hopper and cham-

ber from that below. After this has been
donethe grate E issunk intoits lowermost po-
sition, and the burning coal or the slag, as the
case may be, can be removed from it through
the door T'. It is obvious that this simple
method of firing is applicable to any indus-
trial plant. Insmall furnacesconsuming only

about fifty kilograms of coal per hourthe ar-

rangement for raising and lowering thegrate
E can be dispensed with. | o
The chief feature of afurnace of this kind
is that the heating-gases generated at an
even temperature ascend steadily from the
olowing fuel, since the latter forms a contin-
nous obstruction to the driving through of
When used for heating a
steam - boiler P, the devices for obfaining
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draft hitherto used can be dispensed with,

while the heat conducted to the boiler is util-
ized to the utmostextent. With this system,

in fact, such devices wounld have only a bad |

effect, since the heating-gases conducted to
the boiler first spread out in the upper part
of the furnace and then gradually descend

placed by gases of higher temperature, to be
expelled finally through an orifice (not shown
in the drawings) in the lowest part of the fur-
nace. If the furnaceis provided with a close
well-insulating jacket the heating-gases are
utilized in this manner to the utmost extent,
since it is possible to remove them at a tem-
perature not higher than that of the steam.

Further advantages vielded by this inven-
tion are, first, a considerable reduction of the
quantity of ash deposited in the furnace and
on the body being heated; second, avoidance
of the formation of soof, which interferes
with the absorption of heat by the said body;
third, facility of cleaning the outside of the
boiler, the latter being located free of access
in the furnace without flues and the like.

If thorough combustion is to take place in
the furnacesat present in use, the grate must
only be slightly covered. Sinece large boilers
require large grates, permanently even me-

I11C

| as they give off heat to the boiler and are re- .
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_ 'chamcal stokmﬂ' cannot in practice be satis- !

. factorily e:

therefore unavoidable that the heating-gases.
are driven through the flues mlxed with much
unburned and therefore injurious air and

IO
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Tected with such boilers. It is

do not have time togive off their heat to the

boiler, so that they passout through the chim-

ney at a temperature surpassing tha,t of the
steam by from 150° to 250°. The volatile
heating-gases take the shortest coursethrough

the flues, so that dead-angles are formed: m‘

which ash is deposited end heating - gases

stagnate and the cleaning of the boiler ‘is

difficult. The tempemture in the chimney
18 frequently so high that the expansion re-

sulting from it causes the walls to crack.

These are irrefutable proofs of great waste of

heat or coal, which is prevented in a simple
manner by the system of firing and heating

described hereinbefore. The economiec ad—

vantages derived therefrom, representing a

saving of coal of appr 031mately twenty-five

per eent are obtained, stated briefly, from

the followmﬂ' circumstances: first, the con-
tinnous automatic supply of fuel to bhe grate,

renewed gradually as combustion proceeds,-
and the thickness of the layer of fuel: sec-

ond, the arrangement of the ﬂemﬁcetmn-

| bndbe third, the application of ¢ compressed
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air to a thick layer of fuel; fourth, the free

position in the furnace of the ob]eet to be
heated without the arrangement of ﬂues
What I eclaim is— - |
1. The combination Wlth a grate of a hop-

per -for feeding fuel thereto a gasifying--

~ chamber between the hopper and grafe, afire-

40

brick bridge situated directly above the grate

and adJacent to said chamber for 1e1part1nfr

heat thereto, avertical grid forming a bound-
means for admitting

ary to said chamber,
alr under pressure throuﬂ‘h sald grid to the
chamberand also to the g rate, meansfor rais-

ing and lowering the lebtel a reciprocating |
reke for retemmfr the fuel in the hopperand

gasification- Ghamber when desired, means for

operating said rake, an mclosmn' casing pro- |

3

wded Wlth doors for admlttmg airto the fur--

nace, and ‘means for admittance of second-
ary air, snbstantially as deseribed. |
9, The combination with aninclined n'late

. of a hopper for feeding fael. -thereto, a gasi-

50_'

fying-chamber between the hopper end ﬂ'la.te, |

a fire-brick bridge situated directly above the
|'grate and’ adJaeeut to said chamber for im-
parting heat thereto, a vertical hinged grid

55

forming a boundary to said: chamber a plpe' -

fuel in the hopper and gasification-chamber
when desired, means for operating said rake,

an inclosing casing provided with doors for
admitting air to the furneee, and conduits:
Toradmittance of se(,endm y alr, eubstantmlly
as described. o -‘

forad mlttmn' alr under pressure threufrh said

grid to the chamber and also to the grate, =
chains attached to the grate for raising and-
lowering same, means for opere,tmﬂi said
chains, a reciprocating rake for retaining the

6o

3.  The combination mbh an mchned or ate’. |

of a 11oppe1:- for feeding fuel thereto, a 0'&31-'-

fying-chamber between the hopper and: gr ate,

| a fire-brick bridgesituated directly above the

grate and ad;jat,ent to said chamber for im-
parting heat thereto, a vertical hinged grid

‘forming a bouuda,ly to said ehamber a pipe
| for admwtmﬂ* air underpressure throun'h said
‘grid to the eha,mber and also to the grate,
chains attached to the grate for raising a,ndk‘

lowering same, a dewee for eperatlnn' sald
chains, a reciprocating rake -moving in a *

| guide: for retaining the fuel in the hopper and-
a rack,
‘pinion and crank for operating said rake, an
inclosing casing provided with doors for: a,d-.- “
‘mitting air to the furnace, and conduits for
admﬂ:tenee of secenderv alr Su bstantlally as'__

ﬂ'aSIﬁeetlon chamber when desired,

described..

8o .

In mtness wher 60f I have swned this speel- ot

fication in the presence of two witnesses.
CARL WILHEL\I STAUSS
- Witnesses: .
HENRY HASPER
WOLDE‘\IAR HAUPT
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