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1,393,826.

Application filed April 16,

To all whom it MAY CONCETN S

Be it known that I, Freperick D. Porrer,
a citizen of the United States, residing and
baving a post-office address at Linden,
county of Union, and State of New Jersey,
have invented certain new and useful Im-
provements in Means of Combustion Con-
trol, of which the following is a specifica-
tion. -

My invention relates to means for secur-
ing combustion control by automatically in-
troducing a gaseous cooling medium into a
furnace or other combustion apparatus when
the temperature gets unduly high. The in-
vention will be described in connection with
a boiler furnace, for convenience, but is not
limited thereto, having a wide range of ap-
plications. »

At very high temperatures, boilers, boiler
settings and the like exposed to the great
heat quickly deteriorate even when made
from the best materials now available. The,
object of the present invention is to pro-
vide means for automatically introducing
a gaseous cooling agent whenever the heat
gets up to about the maximum permissible
in good practice thereby preventing the heat
from exeeeding such predetermined maxi-
mum and preventing injury which would
otherwise be done by burning out the boiler
setting or other parts exposed to ‘such un-
duly high heat. When the heat is suffi-
ciently reduced the cooling medium is auto-
matically shut off. Various cooling media
may be used.

It is impracticable, at least in the present
development of the art of heat measuring
by means of pyrometers or the like, to get
apparatus which will stand up in use- when
exposed directly to the highest temperatures
found in a boiler furnace, for example. By
making use of a short circuit passage how-
ever, between the combustion chamber and
some part of the passages to which the fur-
nace gases pass indirectly, as, for example,
by making a small opening through the
bridge wall of a boiler furnace, and taking
the temperature of the gases passing there-

‘through, an indication of temperature pro-

portionate to that in the combustion cham-
ber can be practically obtained by available
apparatus such as pyrometers and the like.
According to the present invention tempera-
ture indications so obtained are’ utilized to
automatically introduce cooling fluid, as-air
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and the like, into the region of combustion,.

when the temperature rises unduly high.

In the accompanying drawings, Figure 1

is a transverse cross-sectional view of one
form of apparatus for carrying out my in-
vention, the air or other fluid introduced
for cooling being discharged upwardly.
Fig. 2 is a transverse cross sectional view
of a modified form in which the cooling
fluid is discharged downwardly from above.
Fig. 8 is a diagrammatical view. of the con-
trol circuit and Fig. 4 is a longitudinal sec-
tional view showing the short circuit pas-
sage in the bridge wall of a boiler furnace.

Reference character 10 designates a-short
circuit passage in the bridge wall 11 of a
boiler furnace 12 leading from the combus-
tion chamber 18 to the gas passage 14 be-
hind the bridge wall.. The small quantity
of gases passing through the passage 10 by
reason of the difference in pressure gives a
substantially true criterion or a representa-
tive sample at all times of the gases in the
combustion chamber. A pyrometer couple
15 is provided adjacent to and in a space in

“direct communication with passage 10 and

serves as a means of measuring the tempera-
ture of the gases passing therethrough.

The couple 15 is included in a circuit
which actuates a movable device as a bar,
needle, or the like. The well known “Tay.
lor” instrument is preferably made use. of.
For convenience of 1llustration, a galvanom-
eter 16 is shown symbolically in Fig. 1,

In the showing of Fig. 8, 16" represents
the horizontally movable bar or needle op-
erated by the electric current and responsive
to temperature changes. A striker 17 op-
erated in the usual way by clockwork (not
shown) intermittently depresses the needle
bar as is usual in recording instruments. In
the path of movement of needle bar 167
which is of electrically conductive material,
are a pair of contact pieces 18 and 19. These
are arranged toward the end of the path of
movement of bar 16’ corresponding to high
temperatures and when the needle 16" is

over elther of these contacts it is Intermit-

tently depressed by striker 17 into momen-
tary contact therewith. The circuit closed
through contact 19 includes a magnet 20
which operates a bar 21 against the pull of
spring 22 to close a switch 23 in the actuat-
ing circuit of a motor 24 of a blower 25. The
bar 21 is held up to keep the switch closed
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by a trigger bar 26 having a trigger 27.
Bar 26 is held resiliently against a stop 28
by the spring 29. A magnet 30 in circuit
with contact piece 18 serves, when current
is C]i)assed therethrough, to pull the bar 26
and trigger 27 away from the bar 21 and
permit switch 23 to be opened by spring 22.
When the switch 23 closes the motor circuit,
the motor pump 25 is set into operation and
air is driven through the pipes 27, 28 and
discharged within the combustion zone or
chamber. This is continued until the needle

bar 16”7, moving to the left as the tempera--
ture falls, comes into contact with contact
piece 18 when the trigger bar is retracted-

and the switch 23 opens shutting off the
supply of cooling fluid.

the combustion chamber (a boiler furnace,
in the form shown) and the air is discharged
upwardly along the walls and toward the
water tubes (if a water tube boiler is used)
as indicated by arrows. In the form shown
in Fig. 2 the air outlets 31, 32 are located at
the upper part of the combustion chamber
and the air is discharged downwardly along
the walls as indicated by arrows in this
figure. These are merely 1llustrative modes
of discharge, however, and both may be used
in one furnace or other combustion chamber
and they may be variously modified, if
desired. .

The excess of air supplied within the
region of combustion serves to lower the
temperature to a safe point. As the tem-
perature goes down the bar 16" moves to the
left and the blower is automatically shut off,
in the manner described above. The blower
is shown only for purposes of illustration,
as any convenient source of air under pres-
sure may be utilized, so long as the air sup-
ply is turned on and shut off by the tem-
perature controlled apparatus, with the re-
sult of automatically keeping the tempera-
ture within safe limits.

It is to be understood that the apparatus
shewn is for purposes of illustration and
for affording an understanding of my in-
vention only, and that the means utilized

1,398,826

may embody various forms, and may be ap-
plied to control of combustion in furnaces,
kilns and the like of many kinds, so long
as same are included within the scope of my
claims, by which the invention is defined.

I claim:

1. The combination with a combustion
chamber of means for supplying cooling
fluid to the combustion chamber and adja-
cent the inside walls thereof,and means con-
trolled by the temperature of the combus-
tion chamber for turning on the fluid when
the temperature rises unduly high, whereby
injury to the wall from excessive heat is
prevented.

2. The combination with a furnace of air

“inlets arranged to admit air within the com-
In the form shown in Fig. 1 the air outlets
29, 30 are located low down on each side of:

bustion chamber of the furnace and adjacent
the inside walls thereof, and means con-
trolled by the temperature of the combustion
chamber for turning on the air when the
temperature rises unduly high, whereby in-
jury to the furnace wall from excessive heat
1s avoided.

3. In a furnace a fluid passage formed in
the furnace wall, outlets therefrom within
the combustion chamber of the furnace
and arranged close up to and substantially
parallel to the inside walls thercof, and
means controlled by the temperature of the
furnace for supplymg fluid to said passage
and outlets when the furnace temperature
rises unduly high, whereby the walls are
protected from burning out.

4. The combination with a combustion
chamber of a short circuit passage leading
directly to an exit gas conduit to which the
bulk of the furnace gases pass indirectly, of
means actuated by temperature changes in
such short circuit passage for introducing
cooling fluid into the combustion chamber
and adjacent the inside walls thereof when
the temperature thereof becomes unduly
bigh and for shutting off the cooling fluid
when the temperature has been lowered.

In testimony that I claim the foregoing
I hereto set my hand, this 15th day of April,
1919.

FREDERICK D. POTTER.
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