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The liquid also has components of different boiling ranges 
which becomes segregated on their way down the towers just 
as vapors do on the way up. The lightest vapors are liquified 
in the condenser on top of the towers and part of the liquid is 
reintroduced into the top tray. 

The trays can be considered as a series of tea kettles, the escaping 
vapors from each heat the liquid in the tray above by partially con, 
densing as they bubble through from the bell caps, and the heat gen. 
erated in turn releases still higher vapors from the liquid in that tray. 
Each component can be thus drawn off from the trays as desired. 
The one with the highest boiling point collects at the bottom of the 
column and is drawn off as a residue for use as heavy fuel oil. 

Higher up, lubricating oil is drawn off at about 600-700 Fahr. heating 
oil condenses at about 500° Fahr., kerosene at about 300°, Gasoline col-
lects at the top at about 100°. The components are then ready for further. 
processing. 

CHAPTER 2 

Fuel Oils 

When gasoline is removed from petroleum, a hydro-carbon' 
results which may be further distilled into the various fuel oils. 
Oil is made up almost entirely of the two elements, carbon and 
hydrogen. Other elements such as oxygen, nitrogen and sulphur 
may be present in traceable quantities. Commonly used heating 
oils contain approximately 86 per cent carbon and 14 per cent 
hydrogen. 

Carbon and hydrogen form as much as 99 per cent of the total weight 
of oil. Those conditions which support efficient combustion of carbon 
assure satisfactory combustion of the hydrogen. 

A chemical analysis of oils of various weights, ranging from the 
heavier fuel oils on up the scale to even a very light gasoline, shows a 
very close parallel. 

There is a great diversity of color, weight, burning point, flash point, 
etc. (A decided similarity in chemical analysis but a wide variety of 
physical differences). ' 

The table on the next page shows the range of oils. 
The lightest is shown at the top, stepping down to the heavier. 

Through this scale a line has been drawn. The oils listed above the 
line are of such physical characteristics that they may be burned with 
varying degrees of success by the vaporization process. 

Oils below the line are of such characteristics that they must be. 
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sprayed by some mechanical means before the required conditions for 
efficient combustion can possibly be established. 

This spraying process, it should be noted, is commonly and 
ridiculously called "atomization"—good sales talk, but er-
roneous. 

RANGE OF OILS 

SUCCESSFULLY NAPHTHA 
BURNED 	BY 

GASOLINt COOKING 
AND OTHER 

SMALL FIRES 

VAPORIZATION 

VAPORIZATION 
METHOD NOT  

. 	 KEROSENE 

_DI-sTILlA1i 

NO-1 	OIL 
DOMESTIC 

GENERALLY -  
SUCCESSFUL- 

04, 

HEATING  

NO - 3 

NO-2 

NO-5 INDUSTRIAL 
HEATING 

NO-6 

The very light oils at the top of the scale vaporize readily at rela-
tively low temperature. It is only necessary to effect the proper mixture 
of oxygen with the vapor, and complete combustion follows because 
oxygen is brought into intimate contact with the exceedingly fine bits 
of oil which make up the vapor. 

With these light oils vaporization takes place without leaving ob-
jectionable residue. The heavier oils yet above the dividing line do not 
vaporize so readily, hence heat must be applied to induce "vaporiza-
tion." The heavier the oil, the more heat required. 

At the dividing line, a point is reached where the application of 
heat and burning by vaporization is no longer practical. The reason fof 
this is that when adequate heat is applied to induce vaporization, dis-
integration—"cracking", takes place, the lighter vapors passing off, 
leaving free carbon and residue behind. Consequently, the heavier fuel 
oils must be sprayed (so called atomized) for burning, by some me-
chanicai process which transforms the oil from the liquid to a very 
fine fog in order that the oxygen necessary for supporting combustion 
may surround and be brought intimately into contact with the fog-like 
sub-divisions of the liquid. 
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Definitions of Terms 
Baume.__A scale which indicates the weight of oil per unit 

volume at 600 Fahr. 

Viscosity.—An indication of the readiness with which an oil 
may be sprayed. 

In tests: The number of seconds required for a definite quantity of 
oil to drain through a standard orifice at 1000  Fahr. 

Flash Point.-.The temperature of the oil at which a jet of 
flame passed near the surface of the oil will cause the oil vapors 
to flash. 

Pour Point.—The minimum temperature in degrees Fahreii-
Iieit at which the oil will flow. 

Conradson Test.—Apparatus in which oil is burned, the  
readings indicating the percent of carbon residue. 

Grades of Fuel Oil.—As adopted by Underwriters Labora 
tories and the American Petroleum Institute. The listing of fuci 
oils by number and name is as follows: 

Oil No. 1 Furnace oil. Light domestic. 
Oil No. 2 Furnace oil. Medium domestic. 
Oil No. 3 Furnace oil. Heavy domestic. 
Oil No. 4 Fuel oil. Light industrial. 
Oil No. 5 Fuel oil. Medium industrial. 
Oil No. 6 Fuel oil. Heavy industrial 

The heat value of these oils is as follows: 

Oil No. 1 Average 136,000 B.t.u. per gal. 
Oil No. 2 Average 138,500 B.t.u. per gal. 
Oil No. 3 Average 141,000 B.t.u. per gal. 
Oil No. 4 Average 145,000 B.t.u. per gal. 
Oil No. 5 Average 148,500 B.t.u. per gal. 
Oil No. 6 Average 152,000 B.t.u. per gal. 
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CHAPTER 3 

="W: `1 

Ques. What is heat? 
Ans. A form of energy in bodies consisting of molecular 

vibration. 

Ques. What governs the degree of molecular vibration? 
Ans. The higher the temperature, the faster the molecules 

move; the lower the temperature, the slower they move. 

Ques. What is temperature? 
Ans. The condition of a body on which its power of corn-

inunicating heat or receiving heat from other bodies depend. 

Ques. When is a body at a higher temperature than another' 
body? 

Ans. When its molecules move faster than those of the other 
body. 

Ques. How is temperature measured? 
Ans. Ordinary temperature, by a thermometer. Very high 

temperatures in a combustion chamber, by a pyrometer. 

Ques. How do thermometers work? 
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