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UNITED S ATES

PaTeNT OFFICE.

—

ARTHUR JAMES MASKREY, OF MARTINS FERRY, OHIO.

'COMBINED GAS-PRODUCER AND RECUPERATIVE FURNACE.

SPECIFICATION forming part of Letters Patent I\T 0. '708,579, d&ted_August 12, 1902.
' ' Application filed May 21,1902, Serial No 108,301, (No model) -

To all whom it may concern,:

Be it known that I, ARTHUR JAMES MASK-

REY, a subject of the King of Great Britain, |

and aresident of Martins Ferry,county of Bel-
mont, and State of Ohio, have invented cer-
tain new and useful Im provements in a Com-
bined Gas-Producer and Recuperative Fur-
nace, of which the tollowing is a specifica-
tion. : o |

My invention relates to a combined gas-
producerand finishing-furnace, and more par-
ticularly to a combined gas-producer and a
double recuperative finishing-furnace for tin
and sheet mills. -~~~ ..

The object of my invention is to construct

~ a double finishing-furnace, or, rather, a pair

20

- directly to both furnaces. | )
invention is to pro- |
vide a furnace of the ;above-referred-to class
the arrangement of whieh insnres perfect and

25

35

and finishing furnace having a stack in com-
mon and a gas-producer in connection there-
with which will furnish the gases resulting
from the decomposition of ‘the fuel therein

A further object of my

complete combustion, thereby securin a ma-
terial saving in fuel.” -

A further object of my invention is to pro-
vide a gas-producer which is provided with
stoke-holes through which it may be fired,

> as in an ordinary furnace, this construction
making it possible to dispense with theserv-

1ces of the men ordinarily required for oper-
ating separate gas-producers, as the producer
can conveniently be fired by the men who
operate the furnaces. _

A still further object of my invention is to
provide a combined gas-producer and finish-

- ing-farnace which is extremely simply in its

40

45

~construction and which may be constructed at

much less than the usual cost of separate pair
and finishing furnacesand a separate gas-pro-
ducer; furthermore, which occupies much

less floor-space than is necessary for sepa-

rate pair and finishing furnaces and a gas-
producer. A |

Other objects of my invention will become
apparent as further progress is made in this
specification. | - -

My invention consists in certain novel fea-
tures of construction and arran gement, which

will hereinafter be fully described, and spe-

i sSimilar reference - numerals

thereof.

| cifically p(’)inted out in the claims heieto ap-

pended. |
In describing my invention in detail refer-

| ence 18 had to the accompanying drawings,

forming a part of this specification, wherein

parts throughout the several views.

_ Figure 1 is a horizontal section of my ¢om-
| bined gas-producer and ‘pair and finishing

furnaces. Fig. 2is a longitudinal section of
the same, taken on theline 2 2, IFig. 1. Fig.

designate like

55
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3 18 a cross-section of the pair and finishing

furnaces, taken on the line'd 3, Fig. 1. Fig.

| %18 a cross-section of the producer, taken on
| the line 4 4, Fig. 1, showing the rear ends of

the pair and finishine furnaces.

In the drawings, 1 and 2 indicate the two

wall 3, and 4 indicates the gas-producer, lo-
cated at the rear of the double furnace snd
separated therefrom by a wall 5. |
6 Indicates the water-bosh underneath the
fire-box in the producer, into which the ashes
from the fire drop. |

7indicates the grate-bars, on which the fuel
rests while being consumed.” |

The producer is fired, preferably, through
stoke -holes 8, provided on opposite sides
In the sides of the producer are
provided openings or ports 9, with suitable
removable plugs 10. A bar may be inserted
through these ports 9 toraise the fuel to per-
mit it to drop back in a solid mass produc-
tive of volatile gases. | |

‘1118 & door which opens into the producer
from the rear. =

Now the gases generated from the burning

furnaces, which are separated by a dividing-

 fuel or resulting from the decomposition

thereof in the producer rise and pass through
openings 32, provided in the wall 5 next the

: producer, said openings communicating with
longitudinal main gas-supply chambers or -

75

S0

9o

distributing - chambers 30, provided in the

wall 5, and in said chambers the gases are.

distributed throughout their eritire length.

95

From said distributing-chambers 30 the gases

pass through openings or ports 12 in the op-
posite side of the wall 5 into the combus-
tion-chambers 13 of the said furnaces. As

100

sald gases pass through said ports12 into the
combustion-chambers 13 they meet and mix




.  with Lhe heated air from below in said fur-

naces as said air is d1echar0*ed from the air-

courses 20, and perfect combustlon i8 secured

- for heating the metal plates or sheets, which

are placed on the bed 14, said plates having
been inserted thloucrh the usual openings or

doors 15,

16 indicates the stack eud 17 is the flue
~ leading thereto.
10

18 is the cold-air 1u1eb or entra,nce
The cold air passes in through the inlet 13
in each furnace and circulates back and forth

“through the horizontal passages or intake-

flues in the lower parts thereof, as indicated
by arrows in Fig. 2.
or intake flues is formed by placing tiling 19

~ end to end in rows some distance apart, each
. row consisting of a number of tiersof the til-

20

ing, joined as bhefore mentioned, said tiling
being preferably right paralleloplpedons in
sha,pe Said intake-flues terminate in air-
courses 20, through which the air takes an

- upward course. .:md meets and mixes with the

gases from the producer at the top of the

brldﬂ'e 33 of the furnace as the said gases pass
through the ports 12, this arrangement being
intended to fa,c_llltate the commmwlmg of the

“air and gases at or near the top of the com-

35

- chambers.

bustion-chambers. The air-courses 20 open
into said combustion-chambers 13 at substan-

tially the same points at which the gases are
discharged into the combustion-chambers |

| throun*h the ports 12.
| sepuratcd and running parallel form passages

The intake-flues being

or flues ther ebetweeu for the escape of the

products of combustion from the combustion-

The products of combustion pass

“downward through the escape-flues 21 at each

40

side of the furna,ce and coursing upward and

‘downward through the passages or flues be-

tween the rows of tiling or between the in-
take-flues, as shown by arrows in Fig. 3, pass

into and.upward through the flue 17 to the

50 p
- each of the commumcatlug openings 32 1s a

- 55

- 60

stack. Inso escaping the heated products of
combustion heat the cold air passing through
the intake-flues and prepare it for mixing
with the gases to facilitate the -combustion
thereof in the combustion-chambers 13.

Provided at the top of the combined gas-

roducer and furnace at points directly over

cap 22, with a close-fitting collar 23 on its top,
t,hroucrh which passes a ceble 28, supportmﬂ'
a cut—oif plate or damper o4. Said damper 18
supported in such a position that by manipu-
lation thereof the size of the communicating
opening 32 may be changed, and conse-
gquently by its mampuleblon or operatlou the
supply of gases to the combustion-chamber
13 may be regulated, or, if desired, may be

~entirely cut oft.

Referring to Fig.1,251s a steam- -pipe hav-
ing a regulamnﬂ*-velve 26 thereon, said steam-
pipe entering the producer on oppoelte sides
thereof through funnel-shaped ports 27, one
port.being located preferably, below each set
Said steam-pipes. are adapted

of gra,te-ba,r's.

Each of said passages

d— ol

706,579

forfur mshmn' air to the producer to facilitate
the combustion of the fuel therein.

99 indicates openings or holes through
which the distributin o-chambers 30 may be
cleaned, said openings beluﬂ' closed with pluﬂ*e
or sn:nller suitable devices 31.

It will be seen that the arrangement of the
intake-flues and the escape-ﬂues with rela-
tion to each other is such that the ingoing air
in the intake-flues for assisting in the combus-
tion of the gases isheated in it passage by the
outgoing heated products of combustion, thus
forming what is termed a ‘‘recuperative”

| furnace

Having thus described my invention, what

I elaim as new, and de81re to secure by Letters

Patent, is—
1. The combination with a producer, of re-

70
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30

cuperative furnaces arranged at each side of

the rear end thereof, combustion- chambers

in each furnace, sepa,ra,te passages leading

from said producer to-said combustion- chem-"

bers for conveying the gases generated in the
producer, and mteke flues for admitting heat-
ed air to said combustion-chambers at sub-
stantially the same points in which the gases
are admitted, substantially as d@SGI‘IbEd

2. The combination with a combined pair
and finishing furnace, of a producer, combus-

tion- chambers in each furnace, distributing-
i chambers intermediate the producer and the -_
furnaces, dampers for regulating the supply

of gases to the distributing-chambers, intake-

flues for supplying heated air to the combus-
tion-chambers, and escape-flues leading from

| said combustion-chambers and erreuged in-

termediate the intake-flues to heat the air as
it passes through said intake- ﬁues substan-
tially as deser 1bed

3. The combination with a producer in

00

05

100
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which combustion of the fuel takes place

slowly, of a longitudinal chamber 30 for re-
ceiving the combustlble oases resulting from

t the decomposition of the fu,el in the producer

and adapted for distributing the said gases
throughout its length, a combustion-chamber
into whlch the combus ible gases are directed
through communicating ports, and passages
for admitting heated eir to the combustion-
chamber, the said communicating gas-ports
and the sald alr-passages converging at or

PR e

I15

near the top of the combustion- chamber 80 as -

to commingle the air and gases as they enter

the combustion-chamber, substentmlly as de-
scribed.

4. The combination with a producer for
containing a bed of fuel and having stoke-
holesthrough which said producer is_ fed, of
longitudinal distributing-chambers arranged
at the rear of the producer for receiving and
distributing the combustible gases from said
producer to different points along their
lengths, combustion-chambers arranged at
the rear of each distribating-chamber f01 re-
celving the gases therefrom. through ports
provided therein, escape-flues for the prod-

120

125

130

ucts of combustion leading from the combus-
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termediate said escape-flues for admitting

heated air to the combustion-chambers, the |
points of admission for said heated air being

In juxtaposition to the gas-discharge ports
S0 as to permit the air and gases to commin-

- gle as they enter the -combustion-chambers,

I0
15
20

?25

35

o

- chambers, substantially as

45

50

- the produects of combustion leading

stack, said escape-flues
‘the intake-flues and adapted to heat the air
‘as 1t passes through

the combustion-chambers and
dampers between the: producer and the dis-
tributing-chambers forregulating the supply

substantially as deseribed.

_ ». The combination with a producer for
driving off volatile gases from the fuel, of a

pair and finishing furnace, a combustion-

bassages between the producer and said com.

bustion-chambers, means for regulating and

controlling the supply of gases from the pro-
ducer to
ity of intake-flues for supplying heated air to
sald combustion - chambers, which intake-
flues are arranged in parallel rows some dis-
tance apart, each row consisting of a number
of tiers of fire-hrick tiling, escape-flues lead-
ing from said combustion-chambers to the
‘being intermediate

_ sald intake-flues, sub-
stantially as set forth and deseribed. |

6. Inacombined gas-producer and pair and
finishing furnaces, the combination with the
producer for driving off volatile gases from
the fuel, of commu nicating chambers extend.-
ing the entire lengths of the pair:and finish-
Ing furnaces and adapted for distributing the

‘gases throughout their lengths, combustion-

chambers comm unicating with said first-men-

tioned chambers through a plurality of ports,
supplying

and a plurality of passages for
heated air to the combustion. chambers, said

air-passages opening into 8ald combustion-
chambers

directly underneath the said com-
municating gas-ports so as to commingle the
alr and gases as they enter the combustion-
. 18 deseribed. -
7.. The combination with a recuperative pair

and finishing furnace, of a producer arranged
In connection therewith at the rear thereof,
combustion -chambers in each furnace, dis-

tributing - chambers arranged intermediate

of gases from the producer, intake-flues in
sald furnaces for supplying heated air to the
combustion-chambers, and escape-flues for

the combustion-chambers, a pluaral-

‘tion-chambers, and intake-flues arranged in- |

I

the producer,

from 13].18 I

diate said intake-flues,

3

combustion-chambers and arran ged interme-
whereby the air pass-
ing through the intake-flues is heated in its
passage, substantially as described.

8. The combination with a producer for gon-
erating combustible gases, and having means
for regulating and controlling the admission
of air to support combustion therein, of said

producer having openings therein through
‘which the fuel may be solidified to secure
1- | Slow combustion, a
chamber in each furnace, communicating |

combustion-chamber, a

distributing-chamber for receiving the com-
‘bustible gases resulting from the decomposi-
tion of fuel in the ‘producer, said distribut-

ing-chambers being located between said pro-
ducer and combustion-cha, mber and provided
with ports adapted

ber at different
take-flues

gas-ports discharging their contents together
80 as to commingle the air and gases as they

enter the combustion-chamber, substantially

as described. o | -
- 9. The combination with two separate fur-
naces having a common dividing-wall, and a
stack in common between them, of a gas-pro-

| ducer arranged in connection therewith and
adapted for supplying

_ combustible gases re-
sulting from the decomposition of fuel therein

to both furnaces; a longitudinal chamber lo-

cated at the rear of each of said furnaces and
communicating with said
gitudinal chamber ada

the gases supplied thereto throughout its en-
tire length; a combustion-chamber in each

of said furnaces, into which the combustible

gases are discharged through a plurality of

portsfrom the distributing-chamber; and in-
take -flues in each furnace for
| heated air to the combustion-chamber, said
intake-flues discharging

supplying

_ the heated air di-
rectly underneath the ports for the entrance
of the gases so as to mix the air and gases as

they entersaid combustion-chamber, substan-

tially as shown and deseribed.

Signed by me at Martins Ferry, Ohio, t.h:is;.

16th day of May, 1902. . |
~ ARTHUR JAMES MASKREY,

| XVitrie_sses : o
H. E. Dunrap,
-~ Ross B. HEATON.

for discharging the gases
from the producer to the combustion-cham-
points along its rear side, in-
for supplying heated alr to the
‘combustion-chamber, theintake-flues and the

producer, said lon-
pted for distributing |
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