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UNITED STATES 
1,721,735 

PATENT OFFICE. 
GEORGE. H. ISLEY, OF WORCESTER, MASSACHUSETTS, ASSIGNOR TO MORGAN CON 

STRUCTION COMPANY, OF WORCESTER, MASSACHUSETTS, A CORPORATION OF 
MASSACEUSETS. 

REVERSING AND CONTROLLING APPARATUS FOR HEATING FURNACEs. 
Application filed April 28, 1926. Serial No. 105,204. 

The present invention relates to improve 
ments in the apparatus which is used with 
the regenerative type of furnace for revers 
ing and controlling the course of the gase 
ous flow through such a furnace. The in 
vention utilizes, in part, the principles of 
operation which characterize the apparatus 
shown and described in my United States 
Letters Patent No. 1464,002, dated August 
7, 1923, and No. 1,591,090, dated July 6, 
1926, and it is fully described hereinafter 
with reference to the accompanying draw 
ings, wherein 

Fig. 1 is a sectional view showing the in 
vention as applied to a conventional type 
of regenerative furnace. 

Fig. 2 is an enlarged sectional view illus 
trating a detail of construction. 

Fig. 3 is a similar view illustrating the 
adaptation of the invention to a plurality 
of heating furnaces or soaking pits. 

Fig. 4 is a section on the line 4-4 of 
Fig. 3. 
Like reference characters refer to like 

parts in the different figures. 
The invention is applicable, in general, to 

any type of regenerative furnace, irrespec 
tive of the fuel used therein. The furnace 
shown in Fig. 1, for example, is adapted for 
the use of oil, coke oven gas, tar, powdered 
coal, and the like, as fuel, involving the en 
ployment of suitable burners 1, 1’, at each 
end of the furnace. Under these conditions, 
the invention is applicable to the regenera 
tive heating of the air used to support com: 
bustion of the fuel, said air being admitted 
to the furnace by way of alternately used 
regenerator passages 2 and 2'. The air re 
generator passages 2 and 2' are connected, 
respectively, to upwardly opening ducts 8 
and 3', each preferably in the form, substan 
tially, of a Venturi tube, and each equipped 
at or near its throat portion with a nozzle 
4 or 4, respectively. Said nozzles are sup 
plied with air by blowing units 5 and 5', 
respectively, the latter being driven by any 
suitable means, such as motors 6 and 6', re 
spectively. 

Gravity closing hinged valves or damp 
ers 7 and 7' are located above the nozzles 4 
and 4, respectively, and are arranged to op 
erate within ducts 3 and 3'. In connection 
with the passage of the gases through the 
furnace from right to left as shown in Fig. 

1, the left hand burner 1 is inoperative and 55 
the right hand burner 1 furnishes the fuel 
to the furnace. The air for supporting com 
bustion is drawn from the atmosphere into 
the blower 5’ through opening 8 and is dis 
charged through nozzle 4 at relatively low 60 
pressure. Said discharge pressure, in this 
instance, is not sufficient to raise damper 7, 
and therefore the air is deflected by damper 
7', which results in the flow of fresh air 
downward, through the lower part of duct3, 65 
regenerator passage 2 and thence upwardly 
through regenerator 9 and furnace port 
10'. Here the air mixes with fuel from 
burner 1, and the resulting combustible 
mixture is directed to the furnace. It is ob- 70 
vious that by controlling the amount of 
fuel passing through burner 1, and the 
amount of air discharged from blower 5' (by adjustment of its speed), the proper 
combustion may be maintained in the fur- 75 
aCe 

The products of combustion leave the fur 
nace by way of port 10 and pass through re 
generator 9, regenerator passage 2, and 
enter the bottom of duct 3, where they are 80 
drawn upwardly and discharged from the 
top of duct 3 by the entraining action of the 
air discharged from nozzle 4-the pressure, 
in this instance, being sufficient to hold open 
the swinging damper 7. 85 
The reversal of the furnace is effected b simply causing the fuel to flow i. 

burner 1 in place of burner 1, and by reduc ing the pressure at nozzle 4, whereby damper 
7 will automatically close and deflect the 90 
flow from nozzle 4 towards the furnace. By increasing the pressure of fluid discharged 
from nozzle 4, the damper 7 will auto 
matically open and stay open as long as the 
increased pressure is maintained. The cycle 95 
of reversal is now complete and the high 
pressure air discharged from nozzle 4' will 
induce the products of combustion to pass 
from the furnace through port 10, regener 
ator 9', regenerator passage 2 and upward- 100 
ly, discharging from the top of duct 8. 

It is obvious that by suitably varying the 
high pressure air discharged from nozzle 4 
or '4', as the case may be, on the outgoing 
side, a suitable draft may be maintained, 105 
and by suitably varying the low pressure 
air discharged from nozzle 4 or 4. as the 
case may be, on the ingoing side, the proper 
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amount of ingoing air will be supplied to the 
furnace, and that the furnace may be prop 
erly controlled at all times regardless of at 
mospheric conditions. 

Fig. 2 shows an enlarged section of the 
essential apparatus involved in this inven 
tion. The damper 7 (or 7') when in the 
open position becomes part of the wall of 
duct 3 (or 3’). The hinge rod 11, counter 
weight 12, and lever 13 are preferably on the 
outside of the duct, in order that the flow 
within the tube will not be obstructed, and 
furthermore, the counterweight 12 may be 
adjusted on the leyer. 13 so that a predeter 
mined pressure within the duct will cause 
the damper to operate. The dampers 7 and 
7', when in closed position, are preferably 
sloping, for the purpose of shedding rain 
water and preventing such moisture finding 
its way into the furnace. The lower part of 
each duct 3 (or 3') is lined with a refrac 
tory material 14, and provided with addi 
tional regenerator walls 15 and 16 for the 
REE of absorbing the maximum heat rom the products of combustion before the 
latter pass the nozzles 4 or 4. 
When the blowing unit 5 (or 5) is op 

erating in an outgoing direction, a conser 
vation of power will be effected by permit 
ting a portion of the products of combustion 
to enter the blower inlet. This is accom 
plished by providing a damper, 17, to con 
trol an opening 18 leading to said inlet from 
the associated regenerator. The damper 17 
is provided with a hinge rod, and a counter weight 20. The counterweight 20 is adjust 
ed so that when the blower 5 (or 5) is dis 
charging at high pressure for outgoing op 
eration, the suction created by the blower 
will hold the damper 17 open, and permit a 
portion of the products of combustion to 
pass directly from duct 3 to the blower. 
When the pressure delivered by blower 5 
(or 5’) is reduced, for ingoing operation, 
the suction will not be great enough to hold 
the damper 17 open and it will automatically 
close by gravity. 
The volume of fresh air entering the in 

lets 8 and 8' of the blowers is controlled in 
any suitable way, as by an adjustable mush 
room valve 21. 

Referring now to Figs. 3 and, 4, the in 
vention is illustrated in connection with and 
applied to a conduit or passage 22 which is 
adapted to serve, alternately, as the ingoing 
and outgoing side of a plurality of regener 
ative furnaces or soaking pits. To this end, 
said conduit 22, below the nozzle 4, is di 
vided by partitions 28, 23 into a plurality 

50 

65 

of independent passages 24, 24-it being un 
derstood, of course, that duplicate apparatus 
is provided in connection with the furnaces 
or soaking pits at their opposite ends. Each 
passage 24 communicates with one of these 
furnaces or soaking pits by way of a suit 

1,721,785 
able regenerator passage, not shown, and 
each is preferably equipped with a valve or damper 25, enabling the operator to put out 
of action any one or more of the furnaces or soaking pits, while leaving the remainder 
to be E. as regards reversal and control 
by the two blowing devices, whose construc 
tion and operation is the same as above de 
scribed in connection with Figs. 1 and 2. 

Modifications in the construction and ar 
rangement of the parts may be made with 
out départing from my invention. 

I claim: 
1. A regenerative furnace, having a regen 

erator passage leading from each end there: 
of, a blowing device associated with each of 
said passages, and a damper in each of said 
passages, adapted to be opened and held open 
by the pressure produced by its respective 
blowing device. 

2. In a regenerative furnace, a regenerator 
passage leading from each end thereof, a 
blowing device associated with each of said 
passages, and means for conveying to each 
blowing device, when employed for the out 
flow of gases from said furnace, a portion 
of the products of combustion, as a medium 
for the entrainment of the remaining prod 
lucts. 

3. In a regenerative furnace, a regenera 
tor passage leading from each end thereof, 
a blowing device associated with each of said 
passages, and means for conveying to each 
blowing device, when employed for the out 
flow of gases from said furnace, a portion 
of the products of combustion, as a medium 
for the entrainment of the remaining prod 
ucts, and an automatic damper for control 
ling the passage of said combustion prod 
ucts to the inlet of each blowing device. 

4. In a regenerative furnace, a regenera 
tor, passage leading from each end thereof, 
a blowing device associated with each of said 
passages, and means for conveying to each 
blowing device, when employed for the out 
flow of gases from said furnace, a portion 
of the products of combustion, as a medium 
for the entrainment of the remaining prod 
ucts, and an automatic damper for control 
ling the passage of said combustion products 
to the inlet of each blowing device, said dam 
per adapted to close by gravity when said 
blowing device is employed to effect inflow 
of air to said furnace. 

5. A regenerative furnace, having a regen 
erator passage leading from each end there 
of, means for supplying a blast of air to the 
outlet of each passage, and means in each 
passage outlet, responsive to the pressure of 
the air supply therein, for effecting selec 
tively the inflow of said air to the furnace, 
or its entrainment of waste gases for dis 
charge from the furnace. 

6. A regenerative furnace, having a re 
generator passage leading from one end 
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thereof, said passage serving alternately, as 
the furnace is reversed, for the discharge of 
combustion products from, and for the in 
flow of air to, the furnace, means for sup 
plying a blast of air to the outlet of said 
passage, and a gravity closing damper in 
said passage outlet, said damper being 
opened and held open by the pressure of said 
air supply, when the passage is serving for 
the discharge of combustion products from 
the furnace. 

7. A regenerative furnace, having a regen 
erator passage leading from one end there of, said passage serving alternately, as the 

3 

furnace is reversed, for the discharge of 15 
combustion products from, and for the in 
flow of air to, the furnace, means for sup 
plying a blast of air to the outlet of said 
Pig and a gravity closing damper in 
Sa. 

opened and held open by the pressure of said 
air supply when the passage serves for the 
discharge of combustion products from the 
furnace, and said damper closing by grav 
ity when said passage serves for the inflow 25 
of air to the furnace. 

Dated this twenty-third day of April, 1926. 
GEORGE H. ISLEY. 

assage outlet, said damper being 20 


