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UNITED STATES

1,618,474
PATENT OFFICE.

FREDERICK D. POTTER, OF LINDEN, NEW JERSEY, ASSIGNOR TOQ COMBUSTION CON-

TROL COMPANY, INC.,

OF NEW YOREK, N. ¥.

COMBUSTION-CONTROL APPARATUS.

Application filed December 20, 1318, _Serial Wo. 267,631,

My invention relates to apparatus for se-
curing combustion: control. and is .an 1m-
provement upor my FPatent No. 1,246,656,
granted on the 13th day of November, 1917.

5 TIn my said patent I have disclosed means
for indicating changing temperature condi-
tions of furnaces for boilers and the like,
making use of a small short circuit passage
through the bridge wall, for example, asso-

) ciated with means for indicating tempera-

ture changes of gases, ete. passing -there-
through. , : :

Such control means in accordance with
my said patent give an effective indication
of conditions within the combustion cham-
ber, and enable any undesirable conditions
in the combustion chamber, such as a hole in
the fire bed or the like, to be quickly de-
tected and remedied.

‘While the maintenance of.a good fire is
one essential to economical utilization of
coal for heat production, it is not the only
essential. For example, even when a good
fire is maintained the furnace gases may
5 pass out through the stack without the sub-
stantial reduction of -temperature  which
takes place under good working conditions,
and much heat is lost up the stack by rea-
son of the boiler tubes being dirty.or the
boiler being coated with seale, ete., ete.

More or less: check on such conditions can
be obtained by means of a temperature in-
dicator giving the temperature of the out-
going gases, but such an indicator by itself
affords no reliable information, as mani-
festly its variations will depend on varia-
tions in furnace conditions, as well as on
variation in amount of heat being delivered
to the boiler or other heat utilizing device.

According to the present invention T com-
bine an indicator of furnace conditions.
preferably embodying the invention of my
said patent, with means for indicating the
temperature of the gases after they have
done all or part of their work. as. for ex-
ample, heating a boiler. Such indicators
are preferably of the recording type and
means are preferably provided for making
the records on a single record sheet, where-
5 by records are obtained side by side show-
ing approximately the furnace temperatures
and the temperatures of the outwardly trav-
eling gases. The differences between these
at any given time show the temperature re-
duction due to the performance of useful
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work, and in this way accurate information

is available, not only of the efficiency with
which firing operations are being carried
out, but also of the efficiency attained in the
utilization of the heat produced.

The accompanying drawing illustrates a
boiler setting equipped with apparatus in
accordance with my invention. - In. said

~drawing, Figure 1 is a perspective, view . of

a boiler in its setting and with parts broken
away to show interior construction. Figure

- 21is a cross-sectional view through the bridge

wall. - Figure 8 is a cross-sectional view at
right angles to Figure 2, and. Figure 4 is 2
Jongitudinal view of a boiler setting partly
in section.

The boiler illustrated is of the Babeock .

type. 10 is the fire hox and 11 the bridge
wall. The gases and products of  combus-

tion pass indirectly from the fire box to the
stack 12, their line of travel being indicated
in a general way by arrows 13. 18’. " The
short circuit passage in the bridge wall is
indicated at 14. and preferably a fire re-
sistant hollow tile 15 is ingerted . to form
such passage. A small part of the furnace

gases and products of combustion alwavs

pass through such opening when the boiler
is being fired, by reason of differences .in
pressure, ete. on the opposite sides of the
bridge wall. Temperature sensitive means
are associated with the passage 14, as. for
example, two thermo-couples 16 and 17 ex-
tend from the end of the bridge wall to the
passage 14, through which gases from the
furnace are passed. Omne of these thermo-
couvles 16, as shown, 1s wired to the indi-
cating pyrometer 18 placed in a convenient
position for ohservation. by the fireman, as
on the boiler front. This, however, is not
separately claimed herein, being one em-
bodiment of the invention of my said pat-
ent. One feature of the present invention
consgists in providine the recess 157 within
the wall of the hollow tile 15 where the
heads of the thermo-counles are placed: In
this way. while the temperature of the gases
mayv be obtained satigfactorilv, the heads of
the thermo-couples are not dirvectly exposed
to the flames so as to be impaired, and col-
lection of dust, ashes, ete. about the heads
of the thermo-couples is eliminated.
Thermo-couples are also placed in posi-
tions to take the temperature of the gases
after they have done their work of heating,
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In the form shown in
Figure 1 one such thermo-couple 19 is placed
in the base of the stack 12. Both the thermo
couples -17. and. 19 are connected with tem--

-perature indicating means, which is prefer-

ably also a recordlno means. - In the form

shown they are connected to a recording py-

rometer 20 and both records made side by
side in the form of curves 21 and 292 on-the
record sheet 23.

The pyrometer may be located Wherumr

- desired, as, for example, in ﬂlL engineer’s

office,. and affords a ready 1neans : t all times
of directly observing the approx 11“-11‘5@ tem-
perature of' the fire Box and of out- going
gases; together with the difference between
these; which affords a good index of the
efficiency with which the heat gencrated is
being utilized.

Where add1t1onal and more complete in-
formation is desired, additional thermo-cou-

ples'may be located 1 in the gas passages. In
the form shown in Figure 4, for exam pm,
themo=couples 20" and 21’, are pmced within

the passages traveled by the gasesbetween the
fire box and stack, one such thermo-éouple 207
being: placed subqtantmﬂy wbove the front
baffle-227, over ~which ‘the gases must pass,
and  the second thermo- -couple 21’ being
placed’ beneath the vear baflle 2 - below
which the furnace gases must Imc\‘vlbe pass.
It will, of course,. be understood that such ar-
ranoement is merelV ilustrative of one type
of arranoement for a particular type of
boiler and setting, and that other arrange-
ments are used with other types of" boilers
and’ settings, and that the nuinber of ther-

“mo- couples used may ‘be more or less than

as shown.

All four of the thermo- couples 177,207,
21" and 19" arve shown in Figure 4 as con.
nected up to-a recording pvrometel 24, and
their record lines are shown at 25, 26, o7
and 28, respectively. _

Tt will be understood that the line 25 cor-
responding to the thermo couple 17" serves
substantlally as a base line and that ordi-

narily variations in the other record lines

will: fo]low variations in the bage
at least in a

line: 25,
general way; and by comparing
ndlcatcu betieen
the base curve and any other of the remain-
ing'curves, or between two or more of such
curves, substantially complete information
ofi what is going on and how the heat pro-
duced: is belno utilized in the parts of the
boiler setting:may be obtained.

It is to be understood that modifications
and changes from the form shown for illus-

1,618,474

for taking the

’

trationmay be resorted to within the scope

of my claims, and that; among other things,
where the recording pyrometer has a lesser
nu wnber of réc 01(hn<> pens than.the number
of thermo-couples supphecg, it will be under-
stood, of course, that switches are arranged
for taking therecords of the varions thermo-
couples as desired: It will also be under-
stood that the invention here shown in: con-

nection with <L smgle boiler :unit may be
usilized with larger batteries of boilers-by

provision of proper switches, connecting
wires, ete., which will be readily underswod
and domot requive Ulustration, and that itiis
not confined in its application to boilers; but
may be made use of in various: other forms

of ~devices: m \’nmh heat 1s geners ted andv

utilized.

Telaim: -

In combination, a combustlon chamber ‘
heat- utilizing device such as a:boiler, ior

“example, ])I‘O‘s/lded with a passage-traveled

by combustion "gases as. they give up' their
heat for ﬂtuuat’on, a relatlvely ‘small: con-
duit  sepavdte from said passwge and - ar-
ranged for passage of gases diréct
combustion (h‘lmb'c , which said gases: pass-
ing through gaid coumnt constitute average
representa tive _portions of " the combusﬁmon
chamber gases at o temperature which; while
having a Subotantmﬂv direct: comespond nee
to cmnbns’mon charmber temperatures; - is
sufficiently reduced from the temperature of
the combustion chamber to avoid” the im-
pairment of* refrictory covered thermo-
cm*plgs which ‘would- result if exposed: to

] uame in the combnstlon chamber; meang for -

taking Lemper ures - of the gases: of said
passage at a région remote from the: combus-
tion chamber and after they ‘have-given:up
heat for utilization, and vefractory covered
thermo-couple ' temperature ~taking: means

passing thy ough said conduit; whereby upen
comparing the tempera wtures of gases ' pass-
ing thr ngh said conduit; plus thé ‘necessary
differential to convert same to conibustion
chamber temiperatures, with' the tempera-
tures taken in the remote portion:of the gas
passage, the exteni to:whieh heat is given
up to the heat utilizing device between. the
combustion chanmber and said remote region
of said passage may be substantially de-
termined.

In testimony that T'claim the foregoing, I
have bereto set my hand, this 18th day of
December, 1918.

FREDERICK D. POTTER.

from the

60

6b

80

90

100

temperature - of “the gases

110

—

15



