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Patented Aug. 29, 1950 2,520,692 

UNITED STATES PATENT of FICE 
GAS AND AIR MDXING DEVICE 

Eino M. Powell, Chappaqua, and Virginius Z. 
Caracristi, Bronxville, N. Y., assignors to Com 
bustion Engineering-SuperheateE, Enc., a cor 
poration of Delaware 

Application February 15, 1946, Seria No. 647,666 
(C. 25-20) 5. Claims. 

This invention relates to apparatus for Enix 
ing fluids of different temperatures and par 
ticularly for mixing gases taken directly from a 
furnace With a cooler gas. 

Heretofore apparatus for hixing gases taken 
directly from a furnace with air required the use 
of a considerable amount of heat resisting al 
oys and brick lined ducts which were both cum 
berSome and expensive. It is an object of this 
invention to provide improved means for mix 
ing hot and cold fluids. 

Figure i is a Sectional elevation of the in 
proved gas mixing apparatus, the Section being 
taken on line - in Figure 2. 

Figtre 2 is a view taken on line --2 of Fig 
tre it. 
A conduit Within refractory lined Wall co 

ducts hot gases directly from a furnace indicated 
fragmentarily at fit to a plenum chamber 2 
comprising a side plate is notinted on the end 
Wali of Conduit , four sides 4 and a front t5. 
An opening f6 is provided in one side 4 in con 
munication With an air dtict . Projecting 
Centrally into plenum chanhe 2 is the open 
ended inlet, 8 of a duct 9. The inlet end 8 of 
the duct is preferably made cylindrical and is 
open at one end to form an inlet 2). Outside 
plenum chamber 2 duet f 9 is formed into a 
hend 2 which terminates in an outlet, 22. 
Concentric with inlet. 8 is a pipe 23 which 
passes through a sleeve 24 mounted in the otiter 
wall of duct 9. Ehe end of said pipe 23 car 
ries a valve nerber 25 in the nature of an ad 
justable baffle. Pipe 23 is supported adjacent the 
valve lenber 25 by means of sleeve 23 and 
Spider 2, which centers it in the cylindrical end 
portion 8 of eondit f8. Member 25 is pro 
wided with an inclined face 28 shaped to fit a valve 
Seat 29 mounted on Wall 3 of the ple: Ein chart 
ber 2 at the end of the gas inlet conduit (0. 
The pipe 23 is provided with means outside of 
duct 9 for seating or withdrawing the Wave 
member 25 with respect to the valve seat. 29. 
For example, threads 38 on the end of pipe 23 are 
engaged by threads within a hand wheel. 3, the 
hand wheel being retained fron axial movement 
by a collar 32 fastened to sleeve 24. 
In operation, air, either preheated or cold, is 

introduced through air duct (either under 
positive pressure or by induced draft) into the 
plenum chamber 2 where it is distributed Sub 
stantially uniformly around the circumference 
of the inlet end 8 of duct 9, this distribution 
being caused by the restriction of the passage 
around inlet Wall 8 as well as by a 180 de 
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gree turn around into the inlet, 20 to duct 9. 
Ehe air is thus directed as a relatively thin sheet 
past, the Outside Sarfage of Walve Seat 29. The 
gas enters through conduit. at a very high 
temperature preferably directly from the fur 
Eace f f, and is deflected by the valve member 25, 
which When open acts as a baffle, outwardly in a 
thin sheet into the air stream which enters duet 
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9. Because of the reiatively thin layers and 
uniform distribution of the two fluids a thorough 
and rapid mixing takes place. Thereafter the 
mixture of air and gas at a Substantially re 
duced temperature due to their admixture: passes 
through duct 9 to the point of use. The cen 
tral pipe 23 which carries the valve member 25 
may be left Open to the atmosphere So that cold 
air may pass therethrough to the face of the 
member 25 and thence radially over that face 
to there mix. With the gaS COming from the gas 
intet...O. 
By introducing the gas from furnace. into 

the getter of the air Steean no metal is Subjected 
to temperatures higher than that of the ulti 
nate mixture, except the valve member 25 and 
seat 29. Valve seat 29, is cooled by air fron in 
et 6 sweeping over its outer side, while the 
rember 25 is party cooled by air fron pipe 23 
Sweeping aeross its face. It has been found that 
no insulation is required inside of the duct 9 
for protection of the metal against over heating. 
All of the sleeves or bearings which Support, pipe 
23 are located in relatively cool zones. The pipe 
23 prevides easy access the the furnace opening 
or conduits 9, for inspection and cleaning. The 
quantity of alloy material required to resist high 
temperatures is limited to the waive meraber 25 
and valve seat 29. By making the parts, cylin 
drieal or eonically formed they may be kept of 
relatively light weight to withstand explosion 
pressures. Ehe adjustment of pipe 23 provided 
by the hand wheel 3 permitS. the valve member 
25 to be noved back and forth. So as to control 
the amount of gas foW. 

In a typical application of the mixer apparatus 
here disclosed, the heated air from outlet conduit 
22 is drawn into a fuel pulverizing milk . (not 
shown) under suction created by a fan in that 
mill system which maintains the interior of con 
duit 22 under a given negative pressure; the air 
thus drawn through the mixer apparatus by the 
named Suction may come into inlet conduit 
directly from the furnace room or from an air 
heater (not shown) attached to inlet or from 
Some other Source of heated air whose pressure 
is higher than that maintained in outlet conduit 
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22; and the furnace communicating with hot 
gas conduit to normally operates under a slight 
negative pressure (created by the stack draft) 
which is, however, not as far below atmospheric 
as that in the interior of conduit 22. 
Under all operating conduits of this novel 

mixer apparatus, the given negative pressure or 
Suction in outlet conduit 22 draws air from...in 
let T into the open end 8 of mixer duct 9 and 
thence downwardly through elbow 2 into cutlet. 
conduit 22. This is true even though valve mem 
ber 25 may be fully closed (to the right) against 
Seat 29. 

nace f ; the left end of pipe 23 being open to 
the atmosphere the negative pressure within 
furnace if then draws unheated air to the right 
through the pipe and into the furnace (without 
damage to any of the parts). - 
The ful closure of Walve member 25 above 

described is sometimes found desirable when inlet 
conduit 7 gets its air from heater apparatus (not 
shown) which under certain conditions itself 
raises the air temperature, high enough for 
proper operation of the mill or other equipment 
that outlet conduit 22 supplies. Usually, how 
ever, the air flowing through mixer: duct 9 will 
require some supplemental heating; this is pro 
vided by adjustably opening (to the left) valve 
member 25 in the manner aforesaid to allow flow 
from furnace f of hot gas into mixer duct 9 in 
Sufficient quantity to raise to the elevated value 
desired the temperature of the air leaving the 
apparatus by Way of outlet 22. - 
What We claim is: 
1. Means for mixing hot and reiatively cold 

gases. Comprising Walls enclosing a chamber 
having an inlet in one Wall for cold gases; a 
conduit connected into the chamber through a 
contiguous Wall for the introduction of hot gases; 
a member aligned with said conduit and Spaced 
from the outlet end thereof so as to define an 
annular passage for the hot gases between the 
face of the member and the end of the conduit, 
an offtake duct surrounding the annular pas 
sage with the wall of its inlet end spaced from 
the facing wall surfaces of the chamber to pro 
wide a cold gas passage therearound, Said duct 
passing out of the cold gas chamber through a 
wall thereof. - - 

2. Means for mixing hot and relatively cold 
gases comprising walls enclosing a chamber hav 
ing an inlet in one wall for cold gases; an Open 
ended conduit having a valve seat at its open 
end extending into the chamber for the introduc 
tion of hot gases; a disc movable axially of Said 
conduit to and from said seat; means for con 
trollably spacing the disc from the Seat there 
by defining an annular passage for the hot gases 
between the disc and the seat; an offtake duct 
surrounding the annular passage with the Wall 
of its inlet end of said duct being Spaced from 
the facing wall surfaces of the chamber for pro 
viding a cold gas passage therearound, Said duct 
passing out of the gas chamber through a wall 
thereof. - - - - 

Such full closure shuts off all out 
ward flow through conduit? of hot gas from fur 
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3. Means for mixing hot and cold gases con 
prising walls enclosing a cold gas chamber hav 
ing an inlet in one wall for cold gases, a conduit 
extending into the chamber for the introduction 
of hot gases, an extension on said conduit flar 
ing in the direction of gas flow to form a seat, a 
COOperating: disc having a bevelled periphery 
parallel to the flare of said seat; means for con 
trollably spacing the disc from the seat thereby 
defining an annular passage for the hot gases 
between the face of the disc and the end of the 
conduit, an offtake duct surrounding the annular 
passage With the Wall of its inlet end spaced from 
the facing walls of the chamber to provide a 
cold gas passage therearound, said duct passing 
Out of the gas chamber through a wall thereof. 
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4. Means for mixing hot and relatively cold 
gases comprising Walls enclosing a cold gas cham 
ber having an inlet in one wall for cold gases, a 
conduit connected into the chamber through a 
contiguous Wall for the introduction of hot gases, 
a member aligned with the conduit and spaced 
from the outlet end thereof for defining an an 
nular paSSage for the hot gases between the 
face of the member and the end of the conduit, 
a pipe centrally. Supporting and spacing the 
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member from the conduit outlet, and arranged 
to admit cold gases onto the face of said men 
ber opposite the conduit, an offtake duct sur 
rounding the annular passage, the inlet end of 
Which is Spaced from the adjacent wall of the 
chamber providing a cold gas passage there. 
around, Said duct passing through the cold gas 
chamber and thence out through a wall thereof. 

5. Means for mixing hot and relatively cold 
gases comprising Walls enclosing a cold gas 
chamber having an inlet in one wall for cold 
gases, a conduit connected into the chamber 
through a contiguous Wall for introduction of hot 
gases, a member aligned with the conduit and 
Spaced from the outlet end thereof for defining 
an annular paSSage for the hot gases between 
the face of the member and the end of the con 
duit, a pipe centrally Supporting and spacing said 
member from the conduit outlet and arranged 
to admit cold air surrounding the chamber onto 
the face of said member opposite the conduit, an 
offtake duct Surrounding the annular passage the 
inlet end of which is spaced from the adjacent 
Wall of the chamber providing a cold gas pas 
Sage therearound, said duct passing through the 
cold gas chamber and thence out through a wall 
thereof. 

ELNO M. POWET. 
VIRGINIUS Z. CARACRISTI. 
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