PATENTED APR. 14, 1903,

M. DEPREZ & J. VERNEY.
PURNACE FOR STEAM GENERATORS.

No. 725,228,

9

.
- 50

()

0;
ATTFTORMNEYS

INVENTORS

=

i
i
f
|‘
i
|
:
F
t
!
i
I
|
I
r
I
|
1
:
!
r
|
|
]
|
I
I
!
I
|
!
l
t

+ = LR LT T T T YL L L L i !
af'hnu-" W_;n.._ S g i

nﬂm \ P Syt o e ot 1 g __m Y ,_. IIT.M.F ﬂl - IFFII....._I -
— i :
= | g ......r..% . p.” | W_
=T . B
; WY O |
K3 SN —
% SNy
= _:nﬂ_-" ........ qm”r m
28 o “_ m”m p
m ' 'y s “/..._ i3
mu.. _l q m/u . .._m.
2N

= | “/i -

_ - p m/l ] -

* ) h&“/_m. _"

| , ﬂm.. :

M
L] LK)
"

DO

N

e irdem e ae e

i

|
1

WITNELSSE S

K0 MODET.




L

UNITED STATES

ATENT OFFICE.

MARCEL DEPREZ AND JOSEPH VERNEY, OF PARIS, FRANCE.

'FURNACE FOR STEAM-GENERATORS.

SPECIFICATION formmg pa,rt of Lettels P&tent No. 725,228, dated April 14, 1903,
Application ﬁled December 1, 1902 Serla,l Iifo 133 518, (No mudel )

Lo all whom it may concermn: -
Be it known that we, MARCEL DDPRM

member of the Institutde Fr ance, andJ OSEPH;
both citizens of the
Republie of E‘mnee, residing at 202 Rue St. |

VERNEY, c¢ivil engineer,

Martin, Paris, in the Republic of France, have

'- mvented a certain new and useful Im p10ve=d
Furnace for Steam-Genemtms of which the

following is a specification.
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‘into which lead the boiler-tubes.

This invention relates to a furnace for
steam-generators in which the continuous
SIBOI{IHU‘ required by ordinary furnaces is dis-
pensed with. The said furnace is without
fire-bars and takes a large quantity of unpul-
verized fuel, coke, or annhraeite placed in a
high vertical column or stack and spreading
out at its base and on one side, according to
its natural slope, into a combustion-chamber,

paratus forces compressed air into the upper
part of the furnace. The said upper part is

" closed while the furnace is working, and the
- greater part of the said compressed air passes

25_'

bhmugh the fuel from the top to bottom and
goes into the combustion-chamber. A smaller

- portion of the air passes directly through the

30

walls of the furnace into the same combus-
tion-chamber. The fuelisignited at the top
of the column, and the entire mass of fuel
progressively becomes incandescent. The

furnace is then in its normai working condi-

- tion, since the whole of the fuel must always
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- part of the. furnace.
stopped, the generation of steam ceases in- |

45

be Iincandescent. Assoon as air is foreced in
at the top the hot gases, which are completely
burned in the combustion-chamber by the
second arrival of air, pass from the sald com-
bustion-chamber to the generator and a rapid
production of steam ensues, which can be
regulated at will by increasinﬂ' or decreasing

the pressure of the air forced into the upper:

When the blast is

sta,nbaneously since the nasural draft of the
furnace acts upwardly, and the direction in
which the heated gases travel is therefore in-
stantaneously l‘eversed and no part of the

- saild gases continues to pass through the

boiler., When the furnace is not at work,

the fuel remains incandescent, but is not ap-
preciably consumed, by reason of lack of air,
sinee only very slight natural draftis allowed.
The farnace thus allows of instantaneously

A blast a,p 1

d

~provided with several apertures.
ture 4 in.the lower part of the chamber ad- -

_increasing the generation of steam and also
of instantaneously stopping the said genera-

tion, and it is unnecessary to continuously

-stoke the furnace, asis the case with ordinary

furnaces. Stoking only takes place at very

“long intervals; and this is also the ease with

regard to cleaning, since no obstruction can
be produced by the scorige and cinders, which
in the absence of fire-bars accumulate di-
rectly on the sole of the furnace, where they
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do not in any way interfere with the circula- .

tion of the gases. These advantages render
the furnace of very great service f(n a num-

‘ber of purposes.

In the annexed drawings, Figare 118 a ver-

tical section of a fum&ce incorporating our -

invention and a,pplled to a Statl()lldl‘y verti-
cal boiler: Fig. 2 isa plan view with the up-
per wall of the jacket lemov&d to bhOW the

air-inlet registers.

Referumr to the (]IELWIHU"S the fmn.fwe es-

sentmlly compn%es a ver blcdl chamber 1 of

on 4 horlmntal chambm 2 of similar eross-
section, but generally of less length, so that
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a2 tube Of large cross-section is for med the two -

angles of whlch are perpendicular t0 each
other, . T'his structure is of refractory mate-
rial to enable 1t to withstand great heat, and

1t iIs surrounded and externally supported by
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sheet and cast iron jackets 3 3 3, suitably

‘stayed and ribbed, for the purpose of ren-
| dering the two chambers completely air-
tight.
are insulated from the refractory material by
‘layers of asbestos shavings or the like in or-
der. to prevent contact in case the outer sur-
face of the refractory material should be-

All parts of the sheet-iron or cast:iron

come red-hot. The chamber thus formed is

An aper-

mits the gases of combustion to a passage,
which is as short as possible and conducts
the sald gases to the boiler C. .- The latterc¢an
be of any construection. One door 5 allows of
inspecting the fire and cleaning the furnace,
and another door 6 allows of Iemovmg the
cinders and scorize.

The upper part of the fur nace is closed by

& metal platé 7, which is also provided with
A fuel-hopper 8 has :

‘a number of apeltules
at its lower end an OSCIHILEIHU door and at its
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upper end an air-tight sliding door to allow

- of feedmn' the furnace wwheut interrupt-

ing the dra,ft
- ture covered with transparent material to
allow of inspecting the upper part of the fur-
- A regulatable aperture 9 gives pas-

The upper door has an aper-

nace.

~sage to the air required for combustion or pri-

IO

mary air.
oives passage to the secondary air required
to complete the combustion. This aperture
communicates with the space 12 above the
fire by means of a passage 11, formed in the

~ vertical wall of the furnace.

16 above the fllel commumcetes wmh an up- |

- rmd a lamp of iron can be let down into. the |
furnace to determine the height of the fuel,

" The entire furnace thus formed I8 com--
pletely surrounded by another sheet and cast

20

By means of an aperture 13, pr ovided with

two regulatable sliding doors 14 15, the space

take .
Agage 28 is pmwded eonbletmﬂ' of a ehem

iron jacket 17, suitably ribbed and consoli-

~dated and separebed_ from: the inner jacket

20
- quired for feeding the furnace and distrib-
1tes or divides the said air evenly around

| For this purpose suitably-ar-
- ranged baffles 32 cause the said air to uni-
formly impinge on all parts of the jacket 3.
The distributing-ecrown 18 communicates, by

- the furnace.

by a very narrow space of from two to ten |
centimeters, according to the general dimen-
- sions of the furnace.
- provided with a projecting part forming a
distributing-erown around the jacket, which

At 18 18 this jacket is

crown receives through a pipe 19 the air re-

means of the pipe 19,with the ventilatoror fan
20, which supplies the furnace with blast-air.

A bleet—plpe 21 from a ventilator is p10v1ded
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with two slide-doors 22 and 23, of which lat-
ter one, 22, is only used for Sbarblnﬂ' or stop-

ping the fmnﬂ,ee and the other, wnlch may

be automatic or reﬂuleteble by hend serves
to keep the pressure in the boiler aniform.

The ventilator or fan 20 can either be op-
erated by the steam-engine to which the far-

nace belongs or by an auxiliary engine, ac-

cording to circumstances.

The furnace is completed by a blast appa-
ratus 24 for air or steam for the purpose of
removing the cinders which accumulate at
the base of the furnace.

Inside the furnace is to be noted the spe-
cial shape of the outlet-piece 25 for the sec-
ondary air, by which choking up 18 prevented,
and also the slant of the furnace- bottom,
which with the elevation 27 forms a kind of
shallow basin. The furnace is charged at 1ts
upper part by means of trolleys or in any
other suitable manner. . -

In the lower part of the furnace, at the 51de

~at which the gases pass out, the ‘fuel forms

an 1ncline and gradually fills the vertical
part up to a level close to the upper closing-
plate. Onto the fuel thus introduced into
the furnace burning substances are thrown,
and the hopper 3 is then closed, whereupon

Another regulatable aperture, 10,

1

~case of large farnaces.
“becomes wmted in successive layers, begin-
‘ning at bhe top. | | X
Once ignited, the furna,ce is not mtended to o
become extmﬂ'm‘shed again except in the case
~of repairs bemfr necessary or of Drolonged-.
‘interruption of work N

‘be in a state of incandescence. _
“moment the proportions of primary air and -
Qo
two respective pla,te% or slides 29 and 380, This - .
regulating operation is completed when the
temperature in the space 12 above the fire

will fall.

725,228

the blast is put into operation by means of

the ventilator or fan 20, which. is moved by
‘hand in the case of comperetwely small far-

e

naces and by means of a special motor in the

- The fuel gradually

While the furnace is beeommfr wnlted the
pressure in the boiler rises until after a length
of time, dependent on the intensity of the me-
| chanical draft, the said pressure is sufficient

75

to revolve the ventilator or fan by means-of

an auxiliary machine.

- The boiler-pressure
is then brought to its normal hei,:,ht where- '

upon the prmelpel steam-engine is started,

and in a few minuotes the entire furnace will

secondary air are regulated by means of the

reaches a maximum. If the quantity of sec-
ondary air is thereafter further increased by
opening the slide 29 in excess, the air will cool
the gases of combustion and the temperature

of secondary air is reduced, the carbon mon-

oxid and other combustible gases which have

At this n

1f, on the other hand, the quantity

100

been formed by the passage of the primary

airthrough the fuel will not be burned, owing

to the lack of oxygen, and the tempelatme

will also be reduced. If no pyrometer is
available, the gases can be analyzed. W hen
this regulation is completed, it is only nec-
essary to regulate the pressure of the air-cur-
rent which enters the furnace in such a man-

ner that the boiler-pressure will remain con-

stant whatever quantity of steam is used.
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For this purpose either the working of the

motor which drives the ventilator or fan can
be regulated automatically or by hand, or the
slide 23, which controls the air-passage, can
be thus regulated.

The arrangement shown in the drawings
as an example comprises a cylinder wu;h A
piston which is connected to the said slide 23.
By moving upward and downward in the cyl-
inder the said piston respectively opens and
closes the air-supply pipe. The eylinder is
in permanent communication with the boiler.

I A balanee weight or spring balances the pres-

sure on the piston, and the dimensions of the
said piston and of the balance-weight are so

calculated thatonaveryslight variationof the

pressure above or below the normal the slide
will completely open or almost completely
close the air-pipe.
ing of the pipe should never be complete in or-
der to prevent the explosion which might be
produced by the sudden arrival of air in the
space 16 above the fuel after a total inter-
ruption of the draft. During the entire pe-

115

I20

125

It i8 essential thattheclos-

I30



- allows of varying at will and within very w1de;
limits the quantity of heated gases which
leavethe furnace, and consequently the quan-.
tlty of steam generated. Thus when no more
blast-alr is supphed to the furnace the gen-
“eration of steam will be completely and in-
stantaneously stopped, since the heated g gases
which strive to escape will immediately pass.

10

1S

feeds the furnace.

20

20
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riod of its workmg this special furnace, in
combination with the variable supply of air,

toward the upper part of the furnace and will
no longer pass through the boiler. On the
other hm]d, if at any given moment while
working with average production it is desired
to double the said production it is only nec-
essary to double the quantity of air which
This is done by increas-

ing the draft and rendermﬂ‘ 1t four times as
1ntense -

No delay can occur in a,ttammﬂ' the new

rate of production, since the whole of the fuel

is in a state of Incandescence. Kurther, the
passage of the air is not obstructed by %0011:—:@
and cinders, since the waste accumulates in
the lower palt of the furnace and can be
easily removed at the outlet.

To stop the production of steam, the fol-
lowing series of operations must be peu formed
in the proper order: First, the draft is re-
duced, either by reducing the speed of the
ventllator or fan or by moving the slide 23,
Thereupon an endless screw 38 1S operated,
which gradually closes the slide 22 and opens
a slide 14 the throttle 15 being completely
open. The purpose of this operation is to
absolutely prevent explosions, which might
be caused by an oscillation of the eolumn of

gas of the furnace coming into contact with
the fresh air contained in the space 16 above
the fuel by sweeping through this space and
expelling therefrom the gases through the
conduit 13. Immedlatel} this oper ation is
completed the generation of steam completely

~ ceases, since, as stated, natural draft is sub-

Lo
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stltubed for forced draft and acts in the op-
posite direction, so that no heated gas passes
through the boﬂer The natural dmft is re-
duced by means of slide-doors 15 and 31,
which are very slightly opened in order to &d—
mit exactly that quantity which is sufficient
to prevent the fuel from becoming extin-
guished. The shutters or slide- doors 29 and
30 are then closed to prevent the return of
heated gases to the jackets of the furnace.
If it'is desired to maintain the boiler un-
der pressure, thedraft of air is moderated to a
very feeble degree—just sufficient to combat
the loss of heat due to radiation, shafts, &ec.

The stoppage of the steam-engine is gen-
erally utilized for recharging and eleanmfr
the furnace. For this purpese the vertical
part of the furnace is of such a capacity that
the quantity of fuel it contains corresponds
with the normal expense ot fuel during the
period of work without stoppage.

|

S

working, 1t is necessary to know the height;
of fuiel in furnace.

| height is, however, always useful 130' render

el ) fiiyr-mly, yil]

ing with the fire-tubes of the boiler,

account and verify the rapidity of combus-
tion each time desired. For this purpose a

sounder or tester 35, composed of a mass of

cast-iron suspended by a ¢haln 37, poised the
other side by a counterweight 36, can be let
down onto the surface of fnel and thus as-
certain the quantity burned and the move-
ment of recharge.

The eleamuﬂ' of the furnace is effected by
opening the doors 5 and 6 by means of poker
and rake passed through opening 5. The ac-
cumulated scorige or slag In runners or cakes
1s dropped through opening 6 to bottom of
furnace. DBefore opening 5 and 6 care must
be taken to bring the cinders forward in the
furnace by means of the blowers 24. It is
then easy to evacuate them through 8.

Having now described our invention, what
we claim | as new, and desne to secure by Let-
ters Patent, is—

1. A furnace for steam- generators ecompl 18-
ing a tubular chamber bent at right angles
with a vertical portion 1 closed at Tthe upper
part and a horizontal portion 2 communicat-
ing with the fire-tubes of the boiler, in com-
bination with a sole 26 forming the bottom
of the chamber, a compressed-air blast 20,
a distributing- mown 18 for compressed air
communicating with the blast and surround-
ing the por l}ion 1, a jacket 17 surrounding the
pmblon 1 above the crown 18 so as to pmmde
for an air-chamber around the portion 1, a
slide 30 controlling the compressed-air mlet
at the top of the pm*t,ion 1 above the fuel, a
vertical passage 11 formed in the walls of the
portion 1 and leading at the bottom to the
portion 2, and a slide 29 controlling the com-
pressed- air inlet in the passage 11 snbstan-
tially as and for the purpose set forth.

2. A furnace forsteam-generators compris-
ing a tubular chamber bent at right angles
with a vertical portion 1 closed at the upper
part and a horizontal portion 2 communicat-
ing with the fire-tubes of the boiler, a com-
pressed-air blast 20, a slide 30 controlling the
compressed-air inlet at the top of the por-
tion 1 above the fuel, a passage 11 leading to
the portion 2, a slide 29 controlling the com-
pressed-alr: 111161; in the passage 11 a slide-
door 22 arranged in the pipe for compressed

i alr leading to the furnace, a conduit 13 con-

necting the vertical portion 1 with the chim-
ney, a sliding door 14 arranged in the conduit
13, and a connection between thesliding doors
| 22 and 14, substantially as and for the pur-
pose set forth

3. A furnace for steam- O'enela,tms compris-

ing a tubular chamber bent at right angles
w1th a vertical portion 1 closed at the upper
part and a horizontal portion 2 communicat-

8 COm-
pr essed -air blast 20, a slide 30 eontwllmw the

In order to effect the 1eehalge during the ) compressed-air inlet at the top of the portion

The knowledge of thls..
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1 above the fuel, a passage 11 leading to the | door 31 arranged in the wall of the portion 2,
portion 2, a slide 29 controlling the com- | substantially as and for the purpose set forth.

pressed-air inlet in the passage 11, a slide- It witness whereof we have hereunto setour
door 22 arranged in the pipe for compressed | hands in presence of two witnesses.

5 air leading to the furnace, a conduit 13 con- | ~N T
necting the vertical portion 1 with the ¢him- - %{[(SAS%%]%ILV%B]%{PNREES? '
ney, a sliding door 14 arranged in the conduit - '
13, a econnection-between the sliding doors 22 Witnesses: |
and 14, a second sliding door 15 arranged 1n EDWARD P. MACLEAN,

ro the condrit13 above the door 14 and a slide- ANTOINE LAVOIX.
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