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Carburation
By K. X. PERCY

MOS T articles un carbure- 
tion either assume that 
the reader has a technical 

education ; or else are of the 
purely descriptive character us­
ually addressed to practical men.

However, it seems as though 
the physical principles of the pro­
cess could he made clear to the 
non technical man provided he is 
willing to “dig" a little.

There are two main elements 
that govern the process. One is 
the capacity of the air to absorb 
the fuel. The other is the amount 
of air necessary to burn the fuel. 
These two functions have nothing 
whatever to do with each other. 
In the case of fuels heavier than 
gasoline, it may happen that the 
air cannot absorb enough of them 
for proper combustion, and the 
mixture is “weak.” In the case 
of very light fuels and improper 
combustion, it may happen that 
the air will absorb too much, and 
the mixture will be “too rich.”

The capacity of air to absorb 
fuel is governed by what is known 
as the vapor pressure.

The vapor pressure depends up­
on the principle that liquids are 
evaporating all the time at all 
temperatures and pressu r e s. 
When the temperature of a liquid 
raises to a point where the vapor 
pressure exceeds the air pressure, 
the vapor form bubbles and rises 
from the liquid and is said to 
“boil.”

The vapor pressure of any 
liquid is 14.7 pounds per square 
inch when it boils at atmospheric 
pressure. The vapor pressure of 
water is about 14.7 pounds at 212 
degrees F., but at 300 degrees F. 
it is over a hundred pounds pres­
sure. The vapor pressure of gaso­
line is 14.7 pounds at about 80 
degrees F. and continues all the 
way up to about 300 degrees F. 
because gasoline is a number of 
substances instead of one like 
water.

The laws of gases and vapors 
are such that they can mix accord­
ing to their pressures. If the 
vapor pressure of gasoline is, say, 
13 pounds at ordinary tempera­
tures, a saturated mixture would 
contain 13 parts (by volume) of 
gasoline ami 14.7 parts of air.

The actual vapor pressure of 
gasoline is about four pounds at 
ordinary temperatures of, say. 60 
degrees F. This would give a 
possible mixture of four parts of 
gasoline-vapor and 14.7 parts of 
air. by volume. As air runs about 
twelve cubic feet to the pound and 
gasoline - vapor about four cubic 
feet, we have almost a pound of 
air for each pound of gasoline- 
vapor. These ligures are very 
approximate, and must not be 
taken for scientific purposes.

A pound of gasoline-vapor re­
quires about fifteen pounds of air 
for correct combustion or one 
hundred and eighty cubic feet. As 
fifteen pounds of air is capable of 
taking up nearly fifteen pounds 
of gasoline, it is evident that there 
is little trouble in making it take 
up the necessary amount for 
proper combustion.

< >n the other hand, in very cold 
weather, the vapor pressure of 
gasoline is so low that it is nearly 
impossible to get the air to take 
up enough for an explosive mix­
ture.

The obvious remedy is to warm 
the air, or the gasoline, or both. 
If. however, one is attempting to 
carburet a heavy fuel, such as dis­
tillate or kerosene, the fuel vapor 
pressure may be so low that it is 
impossible to carburet it suffi­
ciently to get an explosive mix-

An explosive mixture must con­
tain at least fifty per cent as much 
air as necessary, and not more 
than double the right amount, or 
the mixture will not explode. 
This is equivalent to saying that 
there must be not more than twice
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