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UNITED STATES PATENT OFFICE. 
FLOAT COMBUSTION INDICATOR. 

950,013. Specification of Letters Patent. Patented Feb. 22, 1910. 
Application filed April 14, 1909. Serial No. 489,949. 

To all whom it may concern: heating device, such, for instance, as the 
Be it known that I ASA WHITE KENNEY fuel-bed and the flue-passages or other exit 

BILLINGs, a citizen of the United States of through which the products of combustion 
America, and a resident of Habana, in the pass. 
Province of Habana, and Republic of Cuba, The invention also consists in providing 
have invented certain new and useful Im- a casing in which a float is adapted to move 
provements in Float Combustion-Indicators, vertically and thereby operate an indicating 
of which the following is a specification. and marking, mémber co-acting with a red 
This invention relates to an apparatus ord receiving member superimposed upon 

for regulating the combustion in boilers, fur- said casing to indicate to the fireman the 
naces, or other heating devices provided ratio of the differences of pressure in any 
with a fire-pot and an exit for the products two portions of the heating device, these two 
of combustion, and consists in providing a portions, as, for instance, the fuel-bed and 
suitable indicator and recorder connected to the flue-passages or other exit, being con 
different parts of the heating device in nected by means of tubes or pipes to the in 
such a manner that the differences of presterior of said casing, and to the interior 
sure existing in two different portions of chambers of the said float. 
said heating device will operate the indi- The invention further consists individing 
cator and recorder and cause a visual indi the interior of the float into two chambers. 
cation to be made of the ratio of the Said by a conical partition or otherwise, one of 
differences of pressure in Said different por- which chambers communicates by means of 
tions and a permanent record made of same. a tube or pipe with the ash-pit, or source 

Ordinarily in the process of fuel combus- of air supply, while the other communicates 
tion no attempt is made to keep track of the with a point in the flue-passage or other 
actual condition of the combustion process, exit. The two chambers into which the in 
the fireman regulating the fire in the heat- terior of the float is divided are so shaped 
ing device in accordance with his best judg- that the ratio of the areas of the free sur 
ment. Under such conditions a material face of the liquid in said chambers varies 
source of loss is caused by the lack of regu- continuously from one suitable value corre 
lation of the amount of air entering the sponding to one extreme position of said 
furnace, for if this is too large, as is usually float to another suitable value corresponding 
the case, fuel is wasted by the unnecessary 
heating of a mass of cold air to the tempera 
ture of the chimney. If the amount of air 

to the other extreme position of said float. 
The invention further consists in provid 

ing a counterbalance for said float, so that 
curs through imperfect combustion with a 
consequent liberation of soot and combusti 
ble gases which pass out through the chim 
ney. When attempts have been made to 
control these losses it has generally been counterbalance is so arranged as to increase 

of pressure, preferably by means of a coun 

made by chemical analysis of the products its force as the float rises and thus compen 

terbalance attached to a curved arc operated 

of combustion which is very inconvenient, sate for the variable displacement of the 
more or less costly, and the results obtained metal walls of said float. 

Any change of the differences of pressure 
existing in either portion of the heating de 
vice will act upon the float and cause it to 
rise or fall, as the case may be, and thus 
operate the marking or indicating member. 
By such a device, the approximate relation 
of the rate of combustion of the fuel to the 
amount of the gases leaving the furnace may 

control of the operation of the furnace or 
other heating device. 
The present invention offers a very simple 

and effective apparatus for indicating to the 
fireman, and making a permanent record 
thereof, the ratio of the differences of pres 
sure existing in any two portions of the 

by the rising and falling of the float, which 
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14. 

combination of a heating device; a movable 
member carrying a graduated strip; a rod 
the end of which is adapted to be moved 
transversely of said strip; a float provided 
with two compartments and adapted to 
operate said rod, one of said compartments 
increasing and the other decreasing in area 
of horizontal cross-section toward the top 
of the float; a casing inclosing said float and 
the liquid in which it is immersed; and pipes 
extending from each of said compartments 
and from the casing to different parts of 
said heating device, for causing the relative 
differences of pressure in two portions of 
said heating device to be visually shown by 
said indicator. 

5. In a device of the class described, the 
combination of a heating device; a recipro 
cating rod; a float provided with two com 
partments and adapted to operate said rod; 
a pipe leading from one compartment to 
the ash-pit or source of air supply of the 
Said heating device; a pipe leading from the 
other compartment to the back-pass or the 
farther portion of the flue-passages of said 
heating device; and a pipe leading from the 
float chamber to the fire-pot of said heating 
device. . . . . 

6. In a device of the class described, the 
combination of a heating device; a casing; a 
liquid contained therein; a float therein, pro 
vided with two compartments, one of which 
increases and the other of which decreases 
in area of horizontal cross-section toward 
the top of said compartments; a rod se 
cured to and movable with said float; a sup 
port for a record member; a recording mem 
ber secured to the end of said rod and oper 
ated by said float; a pipe from said casing 
or float chamber to the fire-pot of said heat 
ing device; a pipe from the first-mentioned 
chamber to the ash-pit or source of air sup 
ply of said heating device; a pipe from the 
other compartment to the back-pass or far 
ther portion of the flue-passages of said 
heating device. 

7. In a device of the class described, the . 
combination of a heating device; a casing; a 
liquid contained therein; a cylindrical float 
therein, provided with a conical partition; 
a support for a record member; a recording 
member operated by said float; a pipe from 
said casing to the combustion chamber or 
fire-pot of said heating device; a pipe from 
one compartment of said float to the ash-pit 
or source of air supply of said heating de 
vice; and a pipe from the other compart 
ment of said float to the back-pass or the 
farther portion of the flue-passages of said 
heating device. 

8. In a device of the class described, the 
combination of a heating device; a casing: 
a liquid therein; a float therein, provided 

950,013 

with two compartments; a recording mem 
ber Secured to said float and passing through 
Said casing; a support for a record member 
with which said recording member co-acts; 
a pipe from the float chamber or casing to 
the fire-pot of said heating device; a pipe 
from one compartment of said float to the 
back-pass or farther portion of the flue 
assages of said heating device; and a pipe 
rom the other compartment of said float to 
the ash-pit or source of air supply of said 
heating device. 

9. In a device of the class described, the 
combination of a heating device; a casing; 
a liquid contained therein; a float therein; 
provided with two compartments; a seal in 
Said casing; a recording member secured to 
said float and passing through the said seal; 
a Support for a record member with which 
said recording member co-acts; a pipe from 
the float chamber to the fire-pot of said 
heating device; a pipe from one compart 
ment of said float to the back-pass of said 
heating device; and a pipe from the other 
compartment of said float to the ash-pit or 
Source of air supply of said heating device. 

10. In a device of the class described, the 
combination of a heating device; a casing; 
a liquid contained therein; a float therein a 
Seal in said casing; a recording member se 
cured to said float and passing through the 
Seal; a support for a record member with 
which said recording member co-acts; a pipe 
from the float chamber or casing to the fire 
pot of said heating device; a pipe from the 
interior of Said float to the farther portion of the flue passages of said heating device; a 
pipe from the interior of said float to the 
ash-pit or source of air-supply of said heat 
ing device; and means of counterbalancing 
said float. 

11. In a device of the class described, the 
combination of a heating device; a casing: 
a liquid therein; a float therein, provided 
With two compartments; a seal in said cas 
ing: a recording member secured to said 
float and passing through the said seal; a 
support for a record member with which 
the said recording member co-acts; a pipe 
from the float chamber to the fire-pot of 
said heating device; a pipe from one com 
partment of said float to the farther portion 
of the flue passages of said heating device; 
a pipe from the other compartment to the 
ash-pit or Source of air supply of said heat 
ing device; and means for compensating for 
the variable displacement of the walls of 
said float in all its positions. . 

12. In a device of the class described, the 
combination of a heating device; a casing: 
a liquid therein; a float therein; provided 
with two compartments; a seal in said cas 
ing; a recording member secured to said 
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float and passing through the seal; a sup- a curved arc operable by said float; and a 10 
port for a record member with which the counterbalance secured thereto. 
said recording member co-acts; a pipe from . Signed by meat Habana, Cuba, this thir 
the float chamber to the fire-pot of said heat- tieth day of March, in the year nineteen 
ing device; a pipe from one compartment of hundred and nine. 
said float to the back-pass or farther portion ASA WHITE KENNEY BILLINGS, 
of the flue passages of said heating device; a Witnesses: 
pipe from the other compartment to the HENRY P. STARRETT, 
source of air-supply of said heating device; WICTOR NoRMAND. 


