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1o all whom it may concern: '

Be it known that 1, Georce Hiruarp Bex-
JAMIN, n ritizen of the United States, re-
siding in the eity, county, nnd State of New
York, have invented certnin new and useful
Linprovements in Regenerative Gas- Fur-
uatqes, of which the following is = specifi-
vation. .

My invention relutes to a furnace of the
type described in ]etters Patent No, §27,498,
granted to me on the 31st day of July, 1906,
and consists in the means employed, whereby
a very high temperature may be crested and
uniformly maintained within the furnace
structure and at a mnch smuller expenditure
of fuel than has heretofore been considered
possible, :

The accompanying drawings will serve
to illustrate my invention, in which—

Figure 1 is & plan view of the furnuce
structure, with regenerative chambers,
pumps, pipes, etc,, 1'ig. 2 is an elevation and
vertical section, looking from the right on
lino 2, 2, of ¥ig. 1, Fig.
on line 8, 3, of 'Fx% 1, looking from' the
botton of the sheet, Fig. 4 is a vertical soc-
tion on the linc 4, 4, of Fig. 1, looking from
the bottom of the sheel, and Fig. 6 is a ver-
tical section of a modified form of furnace
chamber, taken ut right angler to the section
shown in Fig. 2, and showing the bottom of
the furnace in the lowest position, also the
device for moving the carriage on und off
of the furnace bottom. L

Referring to the drawings: 3 indicates
the furnace. The furnace consists substan:
tially of a top portion 8, side portion 7, and
a bottom portion 8. The top and sides are

rnillly closed to the atmosphere, in order
1 ing the furnace.

hat the furnace chamber may be maintained
full of flame, Tha bottomn portion 8 is ver-
tically movable by means of the hydraulie
fluon ? and mu{ also be rotated throu’h
he instrumentality of the power shafts 10
and 11 and the interpbeed pairs of gearn 12,
13. The particular construetion of the fur-
nace considered spart from the heating ap-

ratus forms no part of my present inven-

Fig. 6 a modified form of the furnace
is shown. The form shown in Fig. 2 i that
of sn open‘furnace, while the form shown
in Fig. b is that of a muffle furnace.

Burrounding the exterior of the furnace
nre {wo fuel fues 14, 16. Thess flues are
illustrated us forined of iron pipe. | They

e !

| vertical pi

is a vertical section

muy, if desived, be formed within the wills .
of the furnace chamber. These flues are

provided with ports or burner openings 16,

17. In ¥ig. 1, [ huve shown three burner €9 -

openings for ench fuel flue. The number of
burner openings is immateriat. 1 prefer to
arrsnge chem, however, equi-distant, around
the furnsce, :

. To convey uway the products of combus- €8
tion from the furnace, an exit fiue 18 is pro-
vided. This flve communicates with pairs of
the regenerutors 40, 41, or 28, 93, as the casm
may be. The products of combustion
ing through the regencrators are carr
by the stack 19,

20, 22, ure gna reyenerators, 21, 23, air re-
generators. Ench of theve regenerators con-
sists of a checker-work 24 and a meriea of
pes 25. The pipes 25 communis 78
cate at their lower ends with chambers 26
and at their upper ends with chambers 87,

The chumber 26 of the regenerator 20 is
connected through a pipe 28, and the cham-
ber 27 of the regenerator 23, through a pipe 80
20 with a pl{ne‘ 80 connected to tha eduction
orifice 31 of n gas pumf 8%, which pump
is connected through its induction to
a gas producer, not shown, which pro-
ducer should be of a tygo eapable o!n "
erating a gas high 11 hydrogen and ca
In tha pipes 28, 29 are the controlling valves

34, 35, . .
'The chumber 27 ut the top of the gas re-
generator 20 is connected through a pipe 38, #0
and the chamber 27 at the top o) the re-
Pnentor 22 through & pipe 30 to a pipe 40,
eading to the upper fuel Aue 14 surround-
ing the furnace, and also through s branch
pipe 41 to the lower fuel lue 15 surround: 9s
in the pipes 88, 39, and
41 are the controlling valves 48, 43, 44,
Tho chamber 23 at the bottom of the air
regenerator 21 is connected through

off 70

s pi :
45, and the chambwr 26 at the bottom or tn loa: \

air regenerator 23, through a pipe 46 to a
ipe 47, leading from the eduction. orifics
5)8 of su air pump 49. The pipe 47 is con-
nected to the fuel flues 14, 15. In the pi
45, 46, 47 are the controlling valves m 108

51, 82. .

The chamber 27 at the top of the air xe-

enerator 21 is connected through a pi

3, and the chumtbor 2? at the to t;‘t)thg a 0
regenerator 24, through o pipe A pipe o
5.’)?‘.10111“!);' to the fuh flues 14, 15, In tﬁ: .
pipes 83, 54 ure the controlling valves'88, 87.
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It will be readily understood that by we.
uipulating the various controlling valves
the fuel flues 14, 15, may be fed with heated
air, or with heated gas and air, or with cold
air, or with cdld gas and nir, as may be
desired ; and further, one or both of the fuel
flues may be operated us required,

Bitusted in the exit flue 18 ix n butterly
valve 58, and on thie outside of the furnace
is » handle 59, by means of which the posi.
tion of this valve may be changed so 1s to
throw the products of comnbustion cither
through the regenerators 1, 20, or 23, 22,

furnace operations.

In order to control the guv'and air, regu-
Inting valves are provided for the punip,
The refulpﬁng valve for the gas puinp con-
sists o & diaphragm (0, whicl, controls @
by-pass #1. fhe regulating valve of the
air pump consists of a weighted valve 62,

pumps being old, no further desrip-
tion is noeuu_liy. ' ’

In practics 1 prefer thut the gny be de-
Liv at & pressurs of 1§ pounds to the
square inch and air at i pound to the
square inch, as in practice it hus been dem-
onstrated that if water gas and air sre da-
livered and mixed at the pressures indicated
and then i‘nigo%, the resulting teinperature

Situated on the movable bottom of the
furnace 8 is & carriage 63, through which
the article to be heated, 64, may be moved

hydraulic device 63, . 1and 3. In the
modification shown in Fig. 5, the article 04

to be heated will be inclosed by & mufile 69. i

The operation of the furnsce will be
readily understood. The gus delivered by

ipe 29 to the bottom of the gee re;en,.entor
5 e o tigh b B Pl v,
generator to the pi 9 an Pi Y
to pipe 40 to fucl %n;’:u 14, 15. 'l"i\e a?re de-
livared bg' {:ump 19 passes through pipe 47
to pipe 46, then up tgrwgh tubes 25 of this
regenerator to pipe 84 by pipe 55 to fuel
flues 14, 18, that is, supposing the various
vilves are so arranged to permit the tlow
gus and air in the direction indicated o
This direction is indieated by the position
of the valves in the drawing, while the posi-
tion of the butterfly valve 58 indicntes that
the regenerators 20, 21, are at the time being

eJ' by the outgoing products of combus-
tion, - After a given tune, ay-is usual in
regenerative - furnnces, the position of the
butterfly valve is changed to divert the out.
going products of combustion around the
regenerators 22, 23, Similarly, the posi-
tion of various valves will be' changed to
turn the gas and air through regensrators
20, 21, Pipes 80 and 40 are connected Ly

meuns of a pipe 667in which is'a valve ¢7.

As before tated, by mumpatauing  the
valves, including the valve 44, in the branch
pipe 41, or valve 68 in fuel tlue 14, the in-
cotnin
livered hot or vold to one or the other or
hoth of the fuel fues 14, 15,

By 1euson of the structure deseribynl, un
etremely high 1emperature may be ob
tnined. 1 am not able nt the present moment
to state the reasons for the high temperature
obtained. The practical fact, however, re-
mains that notwithstanding that the gas em-
ployed, which is known as * Dowson's gas,”
continivs very fow heat unitw, estimated st
35 BT, U, il temperature obtained with-
in the furnzee is considerably higher than
can b obtuind with the richest earbon pro-
ducer gas,  \teinperature of from 3,000 to

strenn.s of gras and air may be de-
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1,600 degrees. Fahirenheit can be gencrited -

‘within the furnnce deseritied in less than one

winute.  Nickel, which requires 3,000 de.
grees temperatire, s been melted in lews
thuu ten minutes; wrought iron, which re-
quires 2,800 degrees, in less than three min-
utes, nad copper, which requires 800 deg

in less than one minute. "So far as appli-

cant can discover the high temperature ap-
pears to be due to the fact that s very small
quantity of air, less than is usually. em-

ployed, is required to promote combustipn.pg

I wish it understood that I do not in any
wise consider it necessary that X should ex-
plain the reasons why the high temperature
18 produced, and, therefore, do .not wish to

be limited to any explanstion. Every en-

dewvor has beer made Ly carefully” con.

ducted tests, analyses of the gases prior to

and after combustion, registry of tempera-
ture with pyrometers, s}wctroucopic exami-
nations, and the like, for the purposs of
determining the theoretical considerations,
but w0 far without result, :

The gas employed, as before stated, is a
cheap carbon hydrogen semi-water gas, which
ca' be produced at & cost not to exceed two
cenir per thousand feet, -A characteristic
mulzinﬁ from. the employment of this gas
under (he conditions stated, iz that
finme hias a green tinge and the temperature
is not’ oltained as in ordinary furnaces by
accumulat an or storage of hest, but attains
its maximum value practically instantane-

consly. This [utter fact is of much practical

valur in the construction of furnaces, in
that the opera‘ions ‘within the furnace are
conducted <o rapidly that né destruction of
the walls by the high temperature produced
tnkes place,- : )

I wish it anderstood thut the drawin
secompnnying this application ure largely
dingrammatic and intended to illustrate the

eneral relation of pavts employed, thus T

may use any pipe or pump, any type of re-
enerator, any. E?rm of connections between
the regenerutor and the furnsce. I may
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increase or decrease the size of the pipes.
The exit flue for the products of combustion
ix shown in the drawings as much lavger
than would be required in practice, as the
umonnt of carbon dioxid delivered from the
furnnce is much snmller than the combined
solusie of carbon dioxid and nitrogen usi-
ally conveyed from such furnaces through
the regenerntors.

Having thus deseribed my  invention, 1
claim: N

1. In a furnace stracture and in combi-

“nntion with the combmstion chamber thereof,

means for delivering gas and wir into suid

instantancous combustion thevein.

2, In a furnace structure and in combina-
tion with the combustion chamber thereof,
reversible gas und air regenerators, menns for
forcing gns and air separately through said
regenerators, and means for uniting the gas
sl air at the combustion chamber and
effecting  its  instautaneous  combustion
therein. :

3. In a furnuce strusure and in combina-
tion with the combustion chamber thercof,
n pair of gas regenerators, a pair of air
regenerators, menns for eausing the products
of combmstion to ajternately heat one -air
regenerator and oue [ins regenerntor, meuns

i uel through a heated
gas regencrator und air through a heated
air regenerator, and means for combining

!

the heated gas and air at the combustion
chamber and effecting its instantaneous
combustion therein. ,

4. In a furnace structure and in combina-
tion with the furnace chamber, two sets of
tuel burners locuted at ditferent levels there-
in, rveversible gas and air regenerato
means for forcing gas and air through sai
regenerators to said burners, and means for
controlling the action of the burners.

5. In a furnace structure and in combina.
tion with the furnace chamber, burners in
rid chamber, means for feeding suid burn-

| er- with hot gas and hot air under pressure,
chamber ander pressure and for effecting |

or hot air and cold gas under pressure, or
cold air and hot gas under pressure, or cold
gus and cold air under pressure, as desired.
6. In.a furnace structure and in combina-
tion with the furnnce chamber, reversible
gns and air regenerators, 8 gas pump, an
air pump, means for regulating the pres-
sures of the gns nnd air delivered from said
pumps, burners in said furnace chambers,
together with valves for controlling the
temperature of the gas and air delivered,
and the direction of the products of com-
bustion through the rel.'enerltors.
In testimony whereof, I affix my sijaature,
in the presence of two witnesses,
GEOKGE UILLARD BENJAMIN,
Witnesses:
Franxk O'Coxxon,
Freperick A, BLOUNT.
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