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CHAPTER 15 
- 

4  

iF,  

FIG. 8.—Johnson Model B-OH range burner mounted for right swing. They may The either 
right or left swing as desired. 

High Pressure 
Burner Construction 

The construction of this type burner whose basic principles 
and essential elements were presented in the preceding chapter 
is here given by showing the various details of a well known 
burner as actually made. 

The sectional view fig. 1, gives a ge neral idea of the external 
appearance of - the burner as well as internal construction. Dif-
ferent parts and their functions are brought out graphically by 
the surrounding illustrations with, arrows pointing to each part 
whose function is indicated. 

Just below the fuel pump is the fuel regulating unit of the 
combined cut off and pressure relief type. Compare with fig. 4. 
Chapter 14. 

Electrical Parts.—Attached and built into the burner are 
several parts of the electric system. They are: 

1. Motor. 
2. Transformer. 
3. High tension leads. 
4. Electrode assembly. 
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The Motor.—The motor which runs the fan and pump 
operates from the regular 110 volt house current. 
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FIG 1—Sectional view of a high pressure domestic burner showing construction witl 

graphics showing the function of each part. Note combined shut off and pressure relic 
valves 3ust below the fuel pump. 

In the majority of cases where oil burners are in use, this current is 
110 volt, 60 cycle alternating current. There are however, sections 
where special voltage, frequency or type of current is used—even in 
some cases direct current. For such, a motor must be provided suited 
to the current to be used. 

- 	 MOTOR 	 . . 

;,U, 

HIGH TENSION L: ~ Ds 

ltc. 2—Parts of the electrical system built into the burner. 

Ques. What is the usual type of motor used? 
Ans. For alternating current, the split phase starting induc -

tion motor. 

I
Ques. How does it work? 
Ans. It works on a single phase current. The rotor is of the 

squirrel cage type and the field has two sets of windings, a 
starting and a running winding. After the motor comes up to 

eed, the current on the starting winding is thrown off. 

0 F I IT E 	
4/ 

/FUEL PUMP 
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High Pressure Burner Construction 	iig 
The fan and pump are both connected to the main shaft of t 

motor, accordingly the fan and pump start with the motor. 

Fig. 3 shows the construction of a split phase motor. 

Ignition Transformer.—There is no standard location for 
the transformer, for instance, it is mounted underneath thi 
motor and blower housing on the burner shown in fig. 2 and 

Ans. A copper barrier assembled between the primary and 
ocondary windings and attached to the core. 

Ques. How does it work? 
Ans. The .barrier positively grounded to the transformer 

Core, collects the high frequency waves generated by the spark 

Fic. 3—Sectional view of split phase motor which runs the fan and fuel pumps 

on top of the burner shown in fig. 4. It provides the I 
voltage necessary for ignition. 

Ques. What voltage is provided by the transformer? 

Ans. It varies from 5,000 to 15,000 volts to meet the 
quirementS of the various types of burners. 

Ques. What is provided on some transformers to 

radio interference?  

0. 4—Ignition transformer located on top of Johnson burner, The parts are: I. Draught tube; 2, counter-balanced draught shutter; 3, transformer; 4, ignition and firing assembly plate; 5, pump strainer and valve unit; 6, pyrex fire inspection holes; 7, oil feed tube 
from pump to nozzle; 8, motor; 9, built in thermal motor protector; 10, legs; 11, fan housing. 

p and dissipates them to ground which eliminates the possi-
lity of interference being transmitted to the lighting circuit 
Id thence to the radio receiver. 

The Electrodes.—These consist of a steel wire encased in a 
lute porcelain like insulating material. One end of ea& 
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electrode is connected by means of a flexible lead directly 
the high side of the ignition transformer. 

The other ends of the electrode points are made of a special I 
resisting material and normally are separated about Y8  inch f 

each other and are placed about in. out of the oil spray as sh 
JET UNE 

GAP 

tfcOOI . tAT01  

UPPORIING 
BIAMI 

FIGS. 5 and 6—Plan and elevation of electrode assembly. 

FIG. 
7—Sectional view showing appearance and placement ot eiectroae asseill'uy 

stalled in burner draught tube. View also shows a turbulator located in advance 
burner noZ7'k.  

in figs. 5 and 6. Their position as connected to the jet line in the draught 
tube is shown in fig. 7. 

Fuel Pump.—Usually a gear pump of the gear and crescent 
type shown in fig. 8, is provided. 

The sectional view, fig. 9 shows a pump unit of this type with 
regulating valve assembly attached. It is direct connected to the 
motor through a flexible coupling. 

The pump has no stuffing boxes. 

DIRECTION 'OF ROTATION,. 

8—Sectional view of gear and crescent type of fuel gear pump with arrows showing 
direction of rotation and flow. 

Seal rings, held in place by a spring effect an efficient seal which 
causes less friction than that caused by a stuffing box. 

Fig. 10 shows in detail the flexible coupling and seal ring as well as 
other details. 

Ques. How does the pump work? 
Ans. The shaft, driven by the electric motor, turns a small 

Iviner gear which in turn operates the larger gear. The stationary 
crescent set in between the two gears establishes the division 
between the inlet and discharge sides!. 

I 
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Combined Cut Off and Pressure Relief Valves.—Th 	Ans. It Consists of a "squirrel cage" series of vanes or blades 
sectional view, fig. 11, shows actual construction of a unit of 	itiounted on the rim of a wheel. These vanes are slanted for- 
this type together with the compact assembly of pump and ward in such a manner as to provide the maximum discharge 
strainer. The different parts are named, with arrows clearly 	of air. 
showing construction. Compare this construction view with 	Ques. How is the fan mounted? 

rr the elementary diagram fig. 4. Chapter 14. 
SUCTION PORT 

VENT 
CL 

Z. 
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FIG. 9—Sectional view of gear type fuel pump and valve control assembly. 	j 

The Air System.—The conventional make up of the all 
kEM 

system comprises a fan, air shutter, draught tube and turbulator 
at or or near the end of the draught tube, for instance as shown 

I in fig. 12. L 

A: .< Ques. What is the construction of thefan? - - 	- -- I 
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Ans. Direct connected to motor through a flexible shaft* 
CAP 

- 	 PRESSURE REGULATING t 	CENTERING SCREW 	WASHER 
PUMP 

REGULATING SPRING 

• 	 - 	 •' 
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• 	
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— RI:GUTG NEEOLE 

r NEEDLE,'  

• t 	 TO NOZZLE 
- 	 RCLItI RETURN.'.:.. 

STRAINER 	INTAKE  SCREE. 
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-. 	 AIR SHuTTER. 
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Flo.  12—Sectional view of burner illustrating air system.  

High Pressure Burner Construction 125 

Fig. 13 shows plainly construction of the fan and flexible coupling. 

Ques. Describe the operation of the air system. 	- 
Ans. The fan draws air into the fan housing and forces this 

air through the draught tube and turbulator and into the 
combustion chamber. The amount of incoming air can be regu-
lated by adjusting the air shutter. 

O p 

FIG. 13—Fan and flexible coupling. In this design the coupling engages jaws of the fan 
hub as shown. 

Draught Tube Assembly.—This part of the casing meas-
ures approximately 4Y9 ins, in diameter and 20 ins, long on most 
domestic size conversion burners. - 

The oil jet line leading from the oil pump to the nozzle is placed 
at the center of the tube and the electrodes are held in a bracket 
clamped to the jet line. This assembly is shown i-n figs. 15 and 16. 

Ques. What is the object of the air cone? 

'1 
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SUNDSTRAND 
ROTA-ROLL PUMP 

INTAKE FROM TANK 

--f'--m 	 ROTOR 

• 	____ 
I 	I111 
STRAINER 	II 

SUNDSTRAND 
RELIEF RELIEF VALVE 

DISCHAR13E PORT 

-GAGE PORT 

RCEMOVABLE 
LEEVE 

PRESSURE 
ADJUSTING SCREW 

— RETURN TO TANK 

Fic. 14.—Sundstrand two stage fuel unit. In operation, the first stage gear set (intake pump) draws oil from the inlet at the 
top of the strainer chamber. When the chamber is full, excess oil and any air is discharged directly into the tank return line. 
In this manner, air is purged from the unit andquiet, efficient operation results. The second stage gear set (pressure pump) 
pumps only solid air free oil from the bottom of the strainer chamber reservoir. From this point, the oil flows to the pres-
sure chamber of the balanced valve and from there, the flow of oil is the same as for the J unit. The two stage unit must be 
mounted with the valve down to purge air as previously described. The by-pass plug is not assembled in the H units at 
the factory, but is shipped in a cloth bag, attached to the unit. The by-pass plug must be inserted in the pump when used 
as a two-pipe system. A 3/16 in. Allen wrench is used to insert or remove the by-pass plug. 

1 
CD 
CID 
cc 

1 
CD 

CD 

C) 
0 

(I) 
SI 
'-I 

a 

0 

3 
0 

C 

0 

a 

C 

C 
C 

g c) 

C 

0 
C 

0 

C 

0 
C 
Cr  

a 

0 

QQ

0  

C 

C 
0 

a 

(5 

a 

0 

rL 
1 

-4 

C -4 

M 

NN 
C 

C 
05 

Cr 
C 

C 

rn 
-4, 

M 

0 

- C 

• 	£1 en 
orq CD 

C (* p-i en 

o 
'.5 

=-- 

N 
CD  

CD 

> 

o c  -- 

M 
za 

WCD 

cn CD 

M 
1 

c- CD 
M CD S 

-4 c+ -5 

0 (-5 - 
CD 

fll 
1 

rn 
N 
CD 

•-a 
en 
CD 

- Ct' 
CD en - 

CD 
0) 
Cf) 

'-I 
CD 

tti 

p-I 

CD 
p-I 

C) 
0 

0 
'-I-
p-I 

a 

DF_Dell
(C) InspectApedia.com gray

http://inspectapedia.com/heat/Oil_Burner_Inspection.htm


128 High Pressure Burner Construction 
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Ans. As the air is forced through these vanes, it is given a 
swirling motion just before it strikes the oil spray. This motion 
provides a more thorough mixture of the oil and air resulting 
in better combustion. 

The shape of the turbulator varies in different models, but the pur-
pose is the same—to thoroughly mix the air and oil spray. Fig. 16 
shows a double turbulator called by manufacturers, air impeller and 
nose piece. The illustration shows also other parts. 

OUI ITTCDC 171 11 1 V ('I (.Ifl 

	

LSHUTTERS FULLY OPENED 

Fics. 17 and 18.—EIia adjustable shutters in fully closed and fully open positions. Fig. 
17, fully closed; fig. 18, fully open. 

D'Elia Adjustable Shutters.—Known also as flame tuner. 
With the old type burner in order to obtain flexibility say from 
1 to 3 gallons per hour, it requires the change of several parts, 
choke ring and fan. 

For example, to burn 1 gallon per hour from the same model of burner 
draught tube would have to be much smaller than if burning 3 gallons 
per hour with the same model of burner. The flame tuner accomplishes 
this by moving a lever on the side of the burner. This lever increases or 
decreases the diameter opening of the draught tube to the size necessary 
to give a closer adjustment. The adjustment range is greater than by 
using different size choke rings. 

Sun Ray Vertical Tube or Firing Head of VS Burner.—
The installation is shown in fig. 19. The firing head should be 
centered in the boiler or furnace carefully. The top of the firing 
head (secondary air nozzle 1) should be two to four inches 
above the water leg of a boiler or the same distance above the 
grate lugs on a furnace. 

1Ie 

Fin. 19.—D'Elia choke ring removed for larger capacity. When firing atnaximum capacity, 
the front choke ring is removed. When firing up to 1Y4  gals. capacity per hour, choke ring 
is left in. This gives 2 in I capacity for the burner. 

A sheet metal pan should be cut to fit the inside diameter of the 
boiler or furnace and should be laid on the grate lugs and on the collar 
on the vertical blast tube of the burner. The collar on the blast tube is 
adjustable in height to equal the height of the grate lugs. 

Caution should be taken in retightening the two set screws on the 
adjustable flange. These screws should be only finger tight. More tension 
on the two top screws will cause distortion of the No. 2 (fig. 20) finned 
collar, making it difficult to remove the firing head. 

The pan should be covered with a suitable insulating material such as 
"Insulag" to a depth of four inches around the water leg of the boiler 
and flush with the end of the secondary air nozzle 1. This insulating ma-
terial can be either flat or have a slight taper up from the secondary air 
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IN 
'- Shell Combuston Head.—The way in which the burner 
- head performs its functions determines how much of the fuel's 

potential heating value becomes available as usable heat. Of 
0.2 . Cd prime importance is the intimate mixing of every particle of 

wt &a 4J0 , 

oil with enough air to burn it completely. 
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ELECTRODES 

128D High Pressure Burner Construction 

The high pressure gun type oil burner employs a spraying nozzle with 
an extremely small orifice (.008 ins, in diameter and upward) from which 
tiny droplets or particles of oil are sprayed out under high pressure. 
The oil nozzle, a precision built device, may be likened to the spray 
nozzle on a garden hose. 

The Shell combustion head does not employ high velocity 
air because it is constructed according to a special design. 

• Ques How does the air move out in the Shell combustion 
head? 

Ans. The air flares out at a wide angle to form the surface 
of a cone which conforms to the shape of the oil spray cone. 

High Pressure Burner Construction 128E 

Ques. What is the result? 
Ans. It is claimed that this provides an optimum of mixing 

with a maximum of burning area. 
There is ample air in intimate contact with each tiny droplet of oil, 

and the air is available through the period of burnin'g. The flame mass 
has a regularity of shape that denotes high velocity and precision of air 
movement with a maximum of mixing and burning efficiency. 

'i 

M! 	 I 1T 

FIG. 25.—Gilbarco Models GC3, GC4, GCS oil burners with dual ignition and electronic 
controls. Note the electrode assembly showing two pair of electrodes, duel ignition trans-
former, photo-electric cell assembly, etc. Continuous ignition. 

It is claimed that only 5 to 10% of excess air is used with the Shell 
combustion head. 

Ques. Why is 5 to 10% excess air necessary? 
Ans. To prevent the formation of carbon monoxide and to 

keep the fire going under variable atmospheric conditions. 

Ques. How about adjustments? 
Ans. The Shell combustion head can be adjusted by means 

of mechanisms operated from the back of the burner assembly. 
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CONDENSER 
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ELECTRONIC CONTROL 

'

- 

	

	 WITHIN 

L 

DUAL IGNITION 
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Fic,. 2.—Gilbarco burner view from head showing the two pair of electrodes, also opening 
at side for electronic tube. The combustion control is a burner-mounted electronic relay 
for use with operating controls, such as thermostat, aquastat, etc. of the low voltage type. 
The limit control is of the line voltage type. 

CHAPTER 16 

Rotary Oil Burners 
By definition, a rotary burner is one which employs a rotating 

element to generate centrifugal force to project the fuel oil. The oil 
is introduced under low pressure (gravity feed) instead of high 

VAPORIZING R;M 
VAPOR 

SPRAY 

ROTARY NOZZLE 

PROPELLER 

'iG.' 1—Elmentary rotary oil burner of the nozzle type.' 

DF_Dell
(C) InspectApedia.com gray

http://inspectapedia.com/heat/Oil_Burner_Inspection.htm

