
Oct- 6, 1931- H. B. BARBER ET AL 1,826,163 
COMBINED GAS BURNER AND MIXING APPARATUS 

Filed Feb. 13, 1950 

INVENTOR5= 
H. E). BARBER 

:HEPQURN 
w “125;” . g 



> Patented-‘Oct. a, 1931, 1,826,163? 

UNITED STATESiPATENTl oFFlc-a 
HUGH B. BARBER AND ‘WILLIAM I. HRPBURN, OI‘ TOLEDO, OHIO, ASSIGIINOR'S '1‘0 SUR 
' FACE COMBUSTION CORPORATION, 01‘ TOLEDO, OHIO, A CORPORATION OF YORK. 

' COMBINED ens nuam' mm mxme .mugairns 

Application madman’ 12, mo. Serial 16:42am. 
This invention relates to im rovements in 

gas burners for furnaces and as among its 
objects to provide a burner capable of form 
ing and delivering, by using relatively low 

'6 pressure air as the gas entraming medium, a 
mixture of air and gas, the relative propor; 
tions of ‘which shall remain substantiall con 
stant over a relatively wide range 0 turn 
down; to'provide a burner with which dif 

10 ferent kinds of fuel gas may be utilized with 
substantially equal advantage by simple ‘ad— 

\ justment of lcertain elements of the burner; 

15 

' burner ' and 
as ' ’ 

to provide a {burner wherein all of the essen 
tial elementsiare contained within ‘the burner 
case; to provide a simple means for control 
ling the supply of secondary‘air to the mix 
ture formed within the burner case; to ro 
vide a simple means for controlling the ow 
of gas to the mixing tube ; and withal to pro~ 
vide a burner which shall be simple‘ in con 
struction and capable of manufacture ‘at rela 
tively low cost. 

The'nature of 
derstood when described in connection with 
the accompanyingdrawings, in which: 1 

Fig. 1 is a top plan of the improved burner; v 
Fig. 2 is an end elevation of the gas and air 

inlet end thereof; . _ { 
Fig. 3 is ‘an axial section of the burner on 

line 3-3 of Fig.2; ‘ ‘ 
Fig. 4 is a transverse section on line 4-4 of’ 

Fi . 3 ' ' _ ' I 

%‘ig».,5 is an enlarged view of a detail of the 

Fig. 6 shows the improved burnerapplied 
" to a furnace known in the art as a soakingapit. 

m The burnersis generally indicated at , 
I Fig. 6 and is shownas positioned to discharge 
through a furnace wall 10 having an aperture 
wherein the discharge end of the burner may 
be positioned for discharging the combustible 
‘mixture into a combustion tunnel 12 openin 
into the furnace chamber C. In the case 0 
a soaking pit as illustrated, it‘is desirable 
to provide an expansion ?ame chamber 14 
in order that the highly heated gases may 
‘enter the ingot chamber with reduced ve 
locity. 16 indicates a laterally movable roof 
for the pit; 18 the ?ue opemng and W the 
work or ingots to be heated. 20 indlcates the 

the invention will be best un- _ 

described. The tube 32 adjacent t 

air supply pipe'alid-22 the gas supply pipe. ' 
for the urnerL' - _ 

_In accordance with this invention the air 
WllLbGSllPPllGd to the burner'iunder relative 
ly low pressure by an suitable means, not 
shown, and the gas w' 1 be‘1 supplied at~sub 
stantlally atmosphere pressure by means not 
shown. ’- - ‘‘ 

Turning now to the details of construction 
of the burner itself, it will be seen that there . 
is provided a main casing 26 which is sub 
stantially circular in cross section, there ‘be 
1ng provided a radial ?ange 28 intermediate 
the ends thereof to permit securement of the 
burner to the furnace'wall. The casing is an 
open-ended a?air, one end being closed by a 
removable cover plate 30 to permit insertion 
and removal and adjustment of a Venturi en 
trainin tube 32 which is threadedly mounted 
1n ‘a c ambered support 34, the ‘chamber 
thereof being indicated at 36 and constitut 
ing a as chamber into which fuel gas sup 
plied y ‘the gas pipe 22 is delivered after 
passlng through instrumentalities presently 

e nozzle 
end 38 of the casing 26 is circumferentially 

75 

beveled as at 40 whereby, the tube may serve . I 
as a valve for. restricting the ?ow of air 
through the adjacent end of the casing. The _ 
tube is extended beyond its beveled portion 
40 as indicated at 42 whereby to form with 

' the discharge bore or nozzle of the casing 
an annular passage 44 for out?ow of sec 
ondary air. For holding the tube 32 in ad 
justed'position the ?ange at the opposite end 
of the tube may be provided with a set screw 
46 adapted for abutment against the adja 
cent wall of the chamber 36. i 
The tube 32 is provided with a as intake 

shownas ports 33 slightly beyon its point 
of minimum cross section, these ports opening 
to the gas chamber 36. Air is delivered to 
the casing 26 under pressure and this air on 
passing through the tube 32 will entrain was 
at the intake 33 from the chamber 36 with 
the result that there will ?ow from the tube 
a mixture of air and gas. Ordinarily though 
not necessarily, the gas in the chamber 36 
would be maintained at atmospheric pressure 
in which evént the airwould be supplied to‘ 
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~?cient in air for complete combustion. 
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the casing at about one pound pressure, this 
pressure differential being su?icient for prop 
er operation of the apparatus. 
A partition. 50 separates the chamber 36 

from the gas pipe 22, this partition being 
provided with an aperture whose upper end 
is beveled’to form a seat for a hollow and 
apertured valve plug 52 which at its upper 
end is threadedly supported as at 54 1n a 
raised apertured portion of the casing 26, the 
top of said portion being preferably closed by 
a removable plate 56. Normally the plug 52 
will be seated’against the partition 50 and 
gas from the pipe 22 will, therefore, pass 
through the apertures 58 in the plug and 
through the nozzle 60 thereof into the cham 
ber 36. It will be noted that the nozzle is 
threadedly secured in the plug. This is to 
permit the use of di?erent size nozzles de 
pending on the B. t. 11. value of the gas which 
is available for use, the higher the B, t. u. 
value of the gas the smaller the ori?ce 1n the 
nozzle. When it is desired to change the noz 
zle, the plug is removed from the casing, the 
cover 56 being removable for this purpose. 
The mode of operation of the apparatus 

may be described as follows; The pressure of 
the air delivered to the casing 26 by the air 
pipe 20 will always be in excess of the gas 
ressure in the gas pipe 22 by a suitable dif 
erential, say one pound. The air passing 
through the tube 32 .Will entrain gas through 
the gas intake ports 33 from chamber 36, the 
gas intake ports being of such slze that the 
mixture issuing from the tube will contain an 
excess of gas or in other words will be idle 

e 

reason for forming a gas rich mixture is to 
enable the burner to be turned down low with 
out causing ?ash-back of flame into the tube. 
The balance, of the air required for complete 
combustion of the mixture leaving the tube 
32 ?ows from within the casing 26 through 
the annular space 44 around the discharge 
end of said tube. By proper axial adjust 
ment of the tube 32, the amount of secondary 
air permitted to flow past the valve seat 40 ' 
can be controlled to a nicety. 
The flow of gas into the chamber 36 is ordi 

narily controlled by the size of the ori?ce in 
nozzle 60. When a gas of relatively high B. 
t. u. value is to be used, a nozzle with rela 

' tively restricted ori?ce will be used, as indi 

CI) 

cated in Fig. 5, and when a gas of relatively 
low B. t. u. value is to be used, a nozzle with 
a relatively large ori?ce Will be used as indi— 
cated in Fig. 3. Gas will be delivered to the 
inlet side of the nozzle 60 at a constant pres 
sure and the amount of gas which ?ows 
through the nozzle will be dependent on the 
differential of pressure between the inlet and 
outlet sides of said nozzle. It will be readily 
apparent that by providing the proper size of 
ori?ce in the nozzle 60, the quality of the mix 

1,826,163 

ily controlled. ‘ 
If at times it should be desired to produce 

a mixture materially richer in gas than would 
be produced by the flow of gas through the 
ori?ce in‘ the nozzle 60, it is not necessary to 
change the nozzleto a larger size since by 
backing the plug 52 oil’ its seat, an additional 
flow passage will be provided as will be read 
ily understood. It will be noted that the up 
per side of the plug) 52 is imperforate and 
hence the plug may e readily adjusted with 
respect to the partition seat without gas es 
caping into the atmosphere when the cover 
plate 56 is removed. ' 
From the foregoing description it will be 

seen that the present invention provides a 
relatively simple and compact piece of appa 
ratus containing within itself means for ini 
tially forming a gas-rich mixture of air and 
gas; means for controlling the amount of 
secondary air required to support combus 
tron in the mixture; and means for readily 
varying the quality of the first formed mix» 
ture. It will also be noted that relatively few 
machining operations are required on the eas 
ing 26 and that such as are required rel_ 
atively simple. 
What is claimed is: 
1. In apparatus adapted to utilize air un 

der pressure to induce a flow of gas under 
lesser pressure, the combination with an en 
training tube having a gas intake interme 
diate its ends, of a gas chamber wherein the 
gas intake portion of said tube is contained, 
a casing forming an air chamber about said 
tube and having a nozzle adjacent which the 
discharge end of the tube terminates, means 
for supplying gas to said gas chamber, means 
for supplying air to said air chamber, he 
space relationship between said nozzle and 
the adjacent end of the tube being such as to 
form a passage through which air from with 
in the casing may ?ow for supporting com 
bustion in the mixture issuing from said tube. 

2. In apparatus as set forth in claim 1, said 
tube 'being axially adjustable With respect 
to said nozzle for controlling the ?ow of air 
through the nozzle. 

3. In apparatus as claimed in claim 1, said 
tube being supported by the walls of said 
gas chamber. 

4. In apparatus as claimed in claim 1, said 
.gas chamber being wholly within said casing, 
and said tube being supported by the walls 
‘of said chamber. 

5. In apparatus as claimed in claim 1, 
means between said gas-supplying means and 
the gas intake portion of said tube for con 
trolling the ?ow of gas into said gas chamber. 

6. In combination, an entraining tube hav 
ing a gas intake intermedate its ends and 
a gas chamber in communication with said 
gas intake, means for controlling the ad 

'ture discharged from the tube can be read- _ 
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' from the gas chamber, 
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outlet, a gas-supply chamber 
an entrainingftube having a gas intake ‘ 

?ow of gas into 
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chambered body adapted to restrict the ef 
fective size of the gas inlet to said chamber, 
said body having a relatively restricted 
ori?ce through which gas may ?ow into the 
chamber even though said body restricts the 
e?'ective size of said inlet, and a pressure 
chamber about said tube and gas chamberfor 
air under pressure whereby air under pres 
sure may ?ow through said tube and entrain 
gas from the gas chamber. 

7. In combination, an entraining tube hav 
ing a gas intake intermediate its ends and a 
gas chamber in communication with said gas 
intake, an ‘apertured partition dividing the 
chamber into gas-receiving and ' gas-outlet 
compartments respectively, 7 a chambered 
body positioned in the gas-receiving com 
partment and adapted to restrict the e?ec 
"tive size of said aperture, said body having 
a relatively restricted ori?ce through which 
gas may ?ow from the gas-receiving com 
partment to the 
said chamber irrespective of whether or not 
said body restricts the effective size‘ of the 
aperture in said partition. ' 

8. In apparatus for mixing‘ air and gas, 
the combination of a casing forming a pres 
sure air chamber and having a nozzle-like 

mg, 
intermediate its ends in communication with 
said gas chamber and having its inlet end in 
open communication with said pressure 
chamber, the discharge end of said tube pro 
jecting into said outlet and being in such 
space-relation therewith as to form an annu 
lar passage through which air may ?ow from 
within the .casing, and means supported by 
said casing for controlling the admission of 
gas into said gas chamber. _ ‘ 

9. In combination, an entraining tube hav 
ing a gas intake intermediate its ends, a gas 
chamber in communication with said gas in 
take, a casing forming an air chamber about 
said tube and gas chamber for air under pres 
sure whereby air delivered to the air chamber 

the casing supported by 
the gas chamber. 

within said cas- ' 

tube and entrain gas: 
and a valve structure' 

for controlling the ' 

3 

tube adapted to restrict the ?ow of air 
through said passage. . 

12. In apparatus adapted to utilize air un 
der pressure to induce a ?ow of gas under 
lesser pressure, the combination of an en 
training tube having a gas intake interme 
diate its ends, an air casing wherein said tube 
is mounted, said casing having an outlet in 
axial alinement with said tube and an inlet 
for air in non-axial alinement with the tube, 
and a gas chamber wherein the gas intake, 
portion of said tube is mounted. 

In testimony whereof We a?‘ix our signa 
tures. 

HUGH B. BARBER. 
' WILLIAM M. HEPBURN. 

gas-outlet compartment of v 

10. In apparatus as claimed in claim 9, said I 
valve structurebeing ported to permit ?ow 
of gas at all times irrespective of whether 
the valve proper isclosed. 

11. In apparatus adapted to utilize air un 
der pressure to induce a ?ow of gas under 
lesser pressure, the combination of an en-_' 

having a gas intake 1ntermed1-_ training tube _ _ 
ate its ends, an air casing wherein said tube 
is housed, said casing'having anoutlet in 
axial alinement with said tube, the discharge‘ 7 
end of said tube being positioned in said out 
let andformin' therewith an annular pas 
sage throu h w 'ch air may ?ow from the 
casing, an means on the exterior of said 
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