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UNITED STATES PATENT OFFICE 
2,562,460 

COMBINATION BURNER. EQUIPMENT FOR, 
ROTARY ORIERS 

Robert C. Hopkins, Alliance, Ohio 
Application April 15, 1949, Serial No. 87,595 

(C. 158-1) 8 Claims. 
1. 

The invention relates generally to rotary dry 
ing equipment, and more particularly to an au 
tomatically controlled burner System therefor, 
adapted to use oil or gas interchangeably. 

Prior burner equipment of this type has been 
adapted for using either oil or gas, but is not 
interchangeable, So that a gas burner system is 
not adapted to use oil, and vice versa. More 
OVer, while certain of such prior equipment has 
been automatically thermostatically controlled, 
the complete shutting off of the burners when a 
predetermined temperature is reached results in 
allowing the moisture content in the drier to 
build up excessively before the drop in tempera 
ture is Sufficient to again turn on the burners. 

It is an object of the present invention to 
provide a novel combination-burner unit for 
rotary driers, said unit having automatically 
controlled multiple burners. 
Another object is to provide a novel combina 

tion burner system adapted for use with oil or 
gaS interchangeably, 
Another object is to provide a novel combina 

tion burner System in which the fuel supply to 
certain burners is automatically controlled, but 
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the flow of air through all the burners is con 
tinuous for supplying a constant flow of air 
through the drier. 
A further object is to provide a novel combina 

tion burner unit having at least two burners 
With a separate oil and gas supply to each burner. 
Another object is to provide a novel combina. 

tion burner unit having at least two burners 
with a separate oil and gas supply to each 
burner, and a single automatic control con 
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nected to the oil supply of one burner and to - 
the gas Supply of another burner. 
A still further object is to provide a novel self 

contained and self-supported burner unit which 
can be quickly placed in operating position for 
discharging into the combustion chamber of a 
rotary drier. - > 

These objects, together with others which will 
be apparent from the drawings and following 
description, or which may later be referred to, 
are attained by the combinations, constructions 
and arrangements comprising the present inven 
tion, as defined in the appended claims. 

Referring to the accompanying drawings, in 
which a preferred form of the invention is illus 
tirated by way of example: . . . 

Figure 1 is a front elevation of a novel com 
bination burner unit embodying...the present in 
vention, in position for firing into the combus 
tion chamber of a rotary drier; . . 
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2 
Fig. 2 is a side elevation of the unit, showing 

a portion of the combustion chamber in Section; 
Fig. 3 is a diagrammatic plan Section showing 

the direction of firing of the burners into the 
combustion chamber; 

Fig. 4 is an enlarged fragmentary longitudinal 
sectional view partly in elevation, of one of the 
improved combination burners; 

Fig. 5 is a transverse Sectional view thereof, 
as on line 5-5, Fig. 4; 

Fig. 6 is a fragmentary transverse Sectional 
view thereof, as on line 6-6, Fig. 4; 

Fig. 7 is a fragmentary side elevation, looking 
toward the side opposite to that in Fig. 4, shows 
ing the lever mechanism for adjusting the flame 
of the burner; and 

Fig. 8 is a similar view showing a different 
position of adjustment, 

Similar numerals refer to similar parts 
throughout the drawings. 

Referring to Figs. 1, 2 and 3, a self-contained, 
Self-supported two-burner unit is shown in posis 
tion for firing into one end of the combustion 
chamber C. Which communicates at its other end 
with a rotary drier in a usual manner. It will 
be understood that the two-burner unit is shown 
by way of example, and that the number of 
burners may be increased as desired, without 
departing from the scope of the invention. 
The burners are indicated generally at 0 and 

are directed into a flared opening in the end 
wall a of the combustion chamber at its cen 
tral portion, for discharging a mixture of hot 
combustible gases into the combustion chamber 
and generating heat for evaporating moisture in 
the rotary drier connected thereto. If desired, 
the front ends of the burners O may rest on an 
angle bracket b Secured to end wall foil, AS 
shown in Fig. 3, the burners are preferably 
inclined toward each other at a slight angle so 
that their centerlines of discharge converge and 
meet at a desired point P, which may be about 
six feet from the burner tips and within the 
combustion chamber. 
The end wall fa of the combustion chamber 

is provided above the burner opening f l with 
an accessory air opening f2 for admitting cold 
air as desired to Supplement the air in the mix 
ture discharged by the burners. This opening 
f2 is closed by doors. 3 which are preferably 
slidable toward and away from each other in 
angle guideways 4 and 5, so that a greater or 
lesser amount of air can be admitted to suit 
Conditions. The air entering through the open 
ing 2 may be induced by a suction fan if de 
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sired, and due to the fact that this cold air 
enters into the upper part of the combustion 
chamber where the temperature generated by 
the burners is normally the highest, the intro 
duction of the cold air at this point funtions 
to balance the temperature in the combustion 
chamber and promote uniformity of temperatule 
throughout the Same. 
The burners O are supported on air supply 

ducts 6 which are connected to a preferably 
Y-shaped branch fitting T, and the Y is in turn 
connected to the top of the vertical duct 8, the 
lower end of which is connected to the discharge 
end 9 of a centrifugal blower 20. The inlet to 
the blower is indicated generally at 2 and the 
blower is driven in a usual manner by an elec 
tric motor 22, the motor and fan being supported 
solidly on a base 23. The vertical duct 8 is 
preferably connected to the discharge end of the 
blower and to the Y fitting 7 by means of ad 
justable ring flange connections 24 which per 
mit a certain amount of vertical adjustment for 
lining up the burners with the combustion 
chamber inlet port f. 
The fuel supply line to each burner preferably 

includes a T connection 25 at the rear of the 
burner, and an oil pipe 26 is connected to the 
end of each T connection, while a gas Supply pipe 
27 is connected to the side thereof. The oil and 
gas pipes 26 and 21 extend vertically downward 
as shown and the oil pipes 26 are connected at 
their lower ends with a main oil supply line 28, 
while the gas pipes 27 are connected at their 
lower ends with a main gas Supply line 29. Pref 
erably each of the Supply lines 28 and 29 are 
supported by angle brackets 30 and 3, respec 
tively, on a metal plate or platform 32 which is 
carried on top of the blower housing 20. 
Means for controlling the fuel Supply to the 

burners preferably includes a manually operable 
valve 33 in each oil pipe 26, and a manually op 
erable valve 34 in each gas pipe 27. As shown, 
an automatic control valve 35 is provided in one 
of the oil lines, and an automatic control valve 
36 is provided in the gas line pipe going to the 
Other burner. These automatic valves 35 and 
36 are operatively connected by links 3 and 38, 
respectively, to a small thermostatically con 
trolled motor 40 of well-known construction, and 
the motor is electrically connected in a usual 
fashion to a thermostatic control switch 39 op 
erated by a pyrometer or high temperature 
thermometer 39a which is located in a suitable 
part of the drier, preferably at its discharge end. 
The control motor 40 is supported on the plate 

32 and Operates the valves 35 and 36 simulta 
neously. Thus the blower 20 and motor 22 are 
carried on the base 23 and the blower carries 
the control motor 40, and the gas, oil and air 
pipes; and the burners l are carried on the air 
pipes. The result is a novel self-contained and 
self-Supporting unit which can quickly be posi 
tioned to fire into the combustion chamber C of 
a rotary drier. 
. If the burners 0 are using oil, the oil valves 
33 would be open and the gas valves 34 would 
be closed, so that the oil supply to the one 
burner would be automatically thermostatically 
controlled by the valve 35, while the oil supply 
to the other burner would be manually con 
trolled by the valve 33 in the other oil supply 
pipe. If the burners O are using gas, the oil 
valves 33 would be closed and the gas valves 34 
would be open, so that the gas supply to one 
burner would be automatically thermostatically 
controlled by the valve 36, while the gas supply 
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4 
to the other burner would be manually controlled 
by the valve 34 in the other gas supply pipe. 

In either case when one burner is shut off 
by the automatically controlled valve, the air 
blast from the blower continues to discharge 
from the burner which has been shut off and 
the air flows through the combustion chamber 
into the rotary drier for carrying away moisture 
therefrom. At the same time the other burner 
is manually controlled, and can be nicely regul 
lated to Suit conditions. 
Thus the novel burner unit is interchangeable 

for burning either oil or gas, and the burner 
which is automatically controlled when gas is 
used is manually controlled When oil is used, and 
vice versa. 

Referring to Figs. 4-8 of the drawing, each 
combination burner O includes a Substantially 
cylindrical housing 42 having a closure plate 43 
secured to its rear end by bolts 44 and screws 
45. The front end of the housing has secured 
thereon a substantially conical nozzle portion 46 
by neans of bolts 47, and the nozzle portion has 
a central discharge opening 48. An air inlet 49 
is provided at one side of the housing adjacent 
its rear end, for receiving the air blast from the 
air pipe 6 which is screwed into the annular 
flange portion 50 of a blast gate housing 5 Se 
cured to the housing 42, as by screws 52. A 
blast gate 53 is slidably mounted within the 
housing 5f for adjustably regulating the air 
blast entering through the opening 49, and a rod 
54 is secured to the blast gate by means of a 
bracket 55 for adjusting the blast gate, there 
being a handle 56 on the Outer end of the rod 
and a Set Screw 57 for holding the rod in any 
adjusted position. 
The fuel supply connection 25 has the oil pipe 

26 Screwed therein axially of the burner, and the 
gas pipe is connected at right angles thereto to 
the opening 58. This T connection is carried 
On the rear end of a gas conduit 59 extending 
axially through the burner housing 42, and the 
conduit 59 is slidable through the boss portion 60 
of the rear closure plate 43. An oil pipe 6 ex 
tends axially through the gas pipe 59 and com 
municates with the oil pipe 26 at the outer end 
Of the T connection 25. 
An atomizing barrel indicated generally at 63 

is screwed on the front end of the gas conduit 
59 and secured in position by lock nut 64. Pref 
erably the atomizing barrel is provided with two 
diametrically opposite tangential inflow ports 65 
which are at the outer ends of spiral passage 
Ways 66 communicating with the interior of the 
atomizing barrel at openings 67. The front end 
of the atomizing barrel converges to form a 
conical discharge portion 68 which terminates 
within the discharge opening 48 when the atom 
izing barrel is adjusted forwardly, as in Fig. 4. 

Preferably, the atomizing barrel is provided 
with guide lugs 69 which are slidable back and 
forth on the interior annular surface 70 within 
the housing. The convergent discharge portion 
68 of the atomizing barrel may have outer radial 
ribs 1 on which is mounted an annular deflect 
ing ring 72 by means of screws 73, and the ring 
72 forms an inwardly directed annular air pas 
Sage 74 around the conical portion 68 of the bar 
rel. As the barrel is adjusted rearwardly, an 
other annular air discharge passage is formed 
between ring 72 and discharge opening 48 in noz 
zle 46. - 
AS indicated in Fig. 4, the air entering through 

opening 49 flows around the atomizing barrel 63 
and Some of it enters tangentially through the 
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ports 65 into the atomizing barrel and sets up a 
spiral flow therein while intermixing with the 
gas entering through conduit 59 or the oil enter 
ing through the pipe 6i. Part of the air flows 
forwardly past the ports 65 and then inwardly 
within the ring 72 and meets the air-fuel mixture 
being discharged out of nozzle 68 substantially at 
right angles, to further atomize the mixture be 
ing discharged from the burner, and produces a 
hot flame indicated at F which approaches com 
plete combustion. When the barrel is adjusted 
rearwardly, the annular discharge outside ring 72 
provides an additional atomizing effect. 
By extending the oil pipe 6 axially through 

the gas conduit 59 and terminating the oil pipe 
6 about half way between the end of the gas 
conduit and the atomizing barrel, as shown, 
either gas or oil can be atomized and burned in 
the burner, and if it is desired to burn both oil 
and gas simultaneously in the burner this can be 
done without having one fuel interfere with the 
burning of the other. 
The whole assembly of the oil pipe 6i, gas con 

duit 59 and the atomizing barrel can be adjusted 
back and forward in the burner housing 42 to 
control the length and spread of the flame F. 
This adjustment is accomplished by means of a 
hand lever 14 which is pivotally mounted on a 
bracket 75 attached to the rear plate 43 of the 
burner. In Figs. 4 and 7, the lever is in upright 
position and the burner is in its "closed' posi 
tion; that is, with the atomizing barrel at its 
farthest forward position. In Fig. 8 the lever is 
shown pulled back to move the gas tube 59 with 
the oil pipe 6 and the atomizing barrel 63 rear 
Wardly to "open' position, in which the flame Fis 
elongated and the burner is in its maximum ca 
pacity position. 
As best shown in Figs. 7 and 8, the lever 74 is 

pivotally connected at 76 with the front corner of 
a sector TT, the rear corner of which is pivoted 
at 78 on the tube 59. Thus, as the handle is 
rotated rearwardly about the bracket 75, the 
point 76 rotates rearwardly downward and moves 
the pivot 78 rearwardly, which causes the tube 
59, pipe 6 and atomizing barrel 63 to move rear 
wardly within the housing 42. The handle 74 is 
provided with a ratchet pawl 79 which engages 
the toothed portion 80 of the sector to hold the 
handle in adjusted position. 
I claim: 
1. Combination burner equipment for rotary 

driers including a base, a blower supported on the 
base, a vertical air pipe connected to the dis 
charge end of said blower, a branched fitting car 
ried on said vertical pipe, burners Supported On 
and connected one to each branch of Said fitting, 
vertical gas supply pipes connected One to each 
burner and extending downwardly toward said 
blower, vertical oil supply pipes connected one 
to each burner and extending downwardly toward 
said blower, a manually operable valve in each 
of said gas and oil pipes, an automatic valve in 
one of said gas pipes and an automatic valve in 
one of said oil pipes, and a thermostatically Con 
trolled motor operatively connected to said auto 
matic valves and Supported on said blower. 

2. Combination burner equipment for rotary 
driers including a base, a blower supported on 
the base, a vertical air pipe connected to the dis 
charge end of said blower, a branched fitting car 
ried on said vertical pipe, burners Supported on 
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and connected one to each branch of said fitting, . 
vertical gas Supply pipes connected one to each 
burner and extending downwardly toward said 
blower, vertical oil supply pipes connected. One to 75 

6 
each burner and extending downwardly toward 
said blower, a manually operable valve in each 
of Said gas and oil pipes, an automatic valve in 
the gas pipe leading to one burner and an auto 
matic valve in the oil pipe leading to the other 
burner, and a thermostatically controlled motor 
Operatively connected to said automatic valves 
and Supported on Said blower. 

3. Combination burner equipment for rotary 
driers including a base, a blower supported on the 
base, a vertical air pipe connected to the dis 
charge end of said blower, a Y branch fitting car 
ried on said vertical pipe, two burners supported 
On and connected one to each branch of said fit 
ting, vertical gas supply pipes connected one to 
each burner and extending downwardly toward 
Said blower, vertical oil supply pipes connected 
One to each burner and extending downwardly to 
Ward Said blower, a manually operable valve in 
each of Said gaS and oil pipes, an automatic valve 
in One of Said gas pipes and an automatic valve 
in one of said oil pipes, and a thermostatically 
controlled motor operatively connected to said 
automatic valves and supported on said blower. 

4. Combination burner equipment for rotary 
driers including a base, a blower supported on 
the base, a vertical air pipe connected to the dis 
charge end of said blower, a branched fitting car 
ried on said vertical pipe, burners supported on 
and connected one to each branch of Said fitting, 
manually operable valve means mounted on each 
burner for regulating the flow of air into the 
burner from the branch line connected thereto, 
vertical gas Supply pipes connected one to each 
burner and extending downwardly toward said 
blower, vertical oil supply pipes connected one 
to each burner and extending downwardly toward 
said blower, a manually operable valve in each of 
said gas and oil pipes, an automatic valve in one 
of said gas pipes and an automatic valve in one 
of said oil pipes, and a thermostatically con 
trolled motor operatively connected to said auto 
matic valves and supported on said blower. 

5. Combination burner equipment for rotary 
driers including a base, a blower Supported. On 
the base, a vertical air pipe connected to the 
discharge end of Said blower, a branched fitting 
carried on said vertical pipe, burners supported 
on and connected one to each branch of Said fit 
ting, an axial fuel tube in each burner, a Con 
nection on the rear end of Said tube, gas Supply 
pipes connected one to each T connection and 
extending vertically down Ward, oil Supply pipes 
connected one to each T connection and extend 
ing vertically downward, a manually operable 
valve in each of Said oil and gas pipes, an auto 
matic valve in One of Said gas pipes and an auto 
matic valve in One of Said oil pipes, and a thermo 
statically controlled motor operatively connected 
to Said automatic valves and supported on said 
blower. 

6. Combination burner equipment for rotary 
driers including a base, a blower Supported on 
the base, a vertical air pipe connected to the dis 
charge end of Said blower, a branched fitting car 
ried on said vertical pipe, burners supported on 
and connected one to each branch of said fit 
ting, a fuel tube slidable axially in each burner 
and projecting beyond the rear end thereof, lever 
means on each burner for slidably adjusting the 
fuel tube therein, gas supply pipes connected one 
to each projecting fuel tube and extending verti 
cally downward, oil Supply pipes Connected one 
to each projecting fuel tube and extending verti 
cally downward, an automatic valve in One of 
Said gas pipes, an automatic valve in the oil pipe 



2,562,460 
7 

leading to the other burner, and a thermostati 
cally controlled motor operatively connected to 
Said automatic valves and supported on said 
blower. 

7. A combination oil and gas burner including 
a tubular housing, a discharge nozzle on the front 
end of Said housing, an atomizing barrel within 
the front end of Said housing and having tangen 
tial air inlet ports, said housing having a side 
air inlet, a gas conduit connected to the rear 
end of Said barrel and extending axially through 
the rear end of said housing, means slidably 
mounting said barrel and said conduit for axial 
movement in Said housing, a T connection on the 
rear end of Said conduit for connection with a 
gas Supply line and an oil Supply line, and an oil 
pipe extending from Said T connection axially 
through said gas conduit and terminating within 
the atomizing barrel intermediate 
thereof. 

8. A combination oil and gas burner including 
a tubular housing, a discharge nozzle on the 
front end of Said housing, an atomizing barrel 
Within the front end of Said housing and having 
tangential air inlet ports, said housing having a 
Side air inlet, a gas conduit connected to the 
rear end of Said barrel and extending axially 
through the rear end of Said housing, means 
slidably mounting said barrel and Said conduit for 
axial movement in said housing, a T connection 
On the rear end of Said conduit for connection 
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with a gas Supply line and an oil supply line, an 
oil pipe extending from said T connection axially 
through Said gas conduit and terminating within 
the atomizing barrel intermediate the ends there 
Of, and a lever pivoted on said burner housing 
and having a linkage connection with said Con 
duit for adjustably sliding said conduit and 
atomizing barrel axially of Said housing. 

ROBERT C. HOPKINS. 
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