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MILEAGE OBTAINED FROM SOME COMMERCIAL
GASOLINES.

Edwin M. Bruce, Indiana State Teachers College, Terre Haute.

Gasoline refiners in 1905 were getting less than four gallons of

gasoline from a barrel of petroleum. Due to increased consumption, in

1923 they were getting 13 gallons by cutting deeper into the crude oil.

This would have been inadequate had they not also resorted to cracking

the heavy petroleum oils. Of course this made a less volatile gasoline

and more difficult of use in automobiles, but by blending it with the more
volatile casinghead gas, obtained from natural gas, they were able to

make a very satisfactory product, giving probably a little more mileage

than the old straight run gasoline. Today over 50 per cent of petroleum

is turned into gasoline.

So the supply of gas has been able to keep pace with the growing
demands, and to do so without working hardships on most makes of cars.

But these necessary deviations from the old straight distillation process is

putting a greater and greater variety of gasolines on the market. Then,

due to the fact that some makes of cars have been slow to adopt self

starters and other devices which would enable them to use the less

volatile gasolines, the refiners were obliged to prepare still another more
volatile type of gas known as the high test or aviation gas. This gas

is indispensable for airplanes. It makes a good gas for use in winter

and cold climates and in cars which start with difficulty when the motors

are cold; but the more there is of the low boiling fraction present in a

gasoline the less the mileage and the higher the cost of the gasoline.

The distillation ranges of gasolines on the market today show a tendency

toward a single product for summer and winter use; and are leaving it

to the manufacturers to adapt the cars to a standard gasoline for all

seasons.

We 'seem destined to have a special gasoline for the high compres-

sion engines, a gas that will stand greater pressure without knocking.

The problem has been partially solved by the addition of certain anti-

knock substances to the ordinary gasoline.

Then the keen effort to conserve our petroleum has drawn to some

extent alcohol and the benzol hydrocarbons into the preparation of gaso-

lines. What has been said thus far in way of introduction is not for

the purpose of describing these gases or finding fault with the number
of them, but merely to call your attention to the fact that when you

drive up to a station to fill your gasoline tank you have a bewildering

variety from which to choose, and there seems to be a growing tendency

to have at least four gasoline companies represented at each cross

street; each dispensing at least two grades of gas, superior in mileage

and "pep" to the types sold on the other three corners.

"Proc. Ind. Acad. Sci. ( vol. 38, 1928 (1929)."
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In the absence of technical knowledge or training and of any gaso-

line recommendations from the manufacturer of the car, how is the

average automobile driver to know which gas will give the best service ?

Aside from the matter of starting a cold, "lazy" motor, the most vital

question for the average low pressure engine is that of the mileage

obtainable from the various gasolines by their actual use on the road.

Every autoist has determined the mileage of some gasoline by
using it on a trip and dividing the speedometer reading by the number
of gallons of gasoline purchased. Results thus obtained are practically

worthless for comparison of gasolines, since they do not take into ac-

count various factors which influence the mileage, such as the wind,

condition and kind of roads, load carried, traffic congestion, tire inflation,

speed of travel, and actual quantities of gasoline received at filling

stations. There are enough variables involved in running an automobile

that any mileage results obtained by disregarding them must be looked

upon with a bit of suspicion.

So this paper is a report of an investigation undertaken with the

intention of taking these variables into account just as fully as the

circumstances would permit. But at best, the results are not strictly

quantitative in character and the order of the mileage might have been

somewhat different had some other make of car been used. The report

is given, however, with the hope that the method at least may have

some value.

A two-passenger Buick coupe, weighing 3,215 pounds, was used in

the tests. The car had been run only about 5,000 miles and was in ex-

cellent running condition. A temporary gas tank holding slightly more
than a gallon was mounted above and to the side of the carburetor.

A T-connection was placed in the main fuel line at the point where it

enters the carburetor. Through its side arm the gasoline from the

temporary tank was admitted to the main fuel line. Valves were placed

in each line so that the gasoline might be fed to the carburetor from
either tank as desired.

A run with a given gasoline was made by placing a gallon of it

in the temporary tank. A narrow neck bottle was used to measure the

gasoline. It was calibrated to deliver a gallon at 25° C. The calibra-

tion mark was on the narrow neck. A second bottle of the gasoline was
taken along for the return trip. The runs were made on a wide con-

crete road on which traffic was light. Nearly all the route is level. The
runs were all made when the road was dry, and they were usually made
early in the morning when the traffic was lightest. The car was driven

to the starting point just outside the city. By this initial run and by

means of the heat regulator the engine was warmed up to 130°, its

normal temperature. This temperature was maintained as nearly as

possible throughout the run. At the starting point the gasoline was
shut off from the regular tank and the car run "idle" until the gas in

the pipe and carburetor was used up. The valve in the temporary line

was now opened, the trip speedometer set at miles, and the car started

and run as nearly as possible at a speed of 25 miles until the gallon
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of gas was used up. The speedometer reading gave the mileage for the

trip out.

The valves in the two gas lines were reversed. The car was run

a few feet further, turned, and driven back to the spot where the run

had ended. The extra gallon of gasoline was put into the temporary

tank, and the same procedure followed in making the return trip as on

the outward trip. The run was made both ways in an attempt to elimi-

nate the effect of any wind which might be assisting or retarding the

speed; and to correct for any difference in elevation of the starting and

ending points. The average of the two mileages was taken as the

mileage for that particular gasoline.

The tires were each time inflated to 38 pounds pressure, and the

carburetor properly adjusted for the gasoline. The same load was
carried in the car, and the windows lowered the same distance to make
the resistance of the air uniform in all the runs. In none of the runs

was it necessary to stop the car or to change the speed more than two

or three miles, and then only for a very short time. It is generally

thought by experts that a car will give the best mileage when running

at a speed of 20 miles. If this is the speed of maximum efficiency, then

running either faster or slower decreases the mileage. But at a 25 mile

speed deviations above and below tend to correct each other. While

this speed may have cut down the mileage slightly, the comparative

results were made more accurate. The relation of speed and mileage

is shown in one of the runs with Indian common gasoline which was made
at 40 miles speed. This cut the mileage from 17.83 to 16.

The results obtained by using 24 of the more common gasolines,

purchased at the regular filling stations, are tabulated in the table on

the following page.

It is very easy to draw false conclusions from these data. The
relative commercial values of these gasolines is not shown by these

mileages for they are not all competing solely on the mileage basis.

There is no very sure standard for rating them when such qualities are

considered as freedom from knocking, ease of starting, carbonizing the

cylinder, etc. But for the particular car used in these tests, and prob-

ably for most cars, these figures represent the relative number of miles

per gallon which can be obtained from these different gasolines.

The distillation range of each gasoline was determined and appears

in the table. This was done to see if the mileage might not be a

function of the position and shape of the distillation curve. In general

the higher the end point the greater the mileage, unless it has also a

large volatile fraction. This is due to the fact that the larger molecules

burn longer and deliver power during the entire stroke of the piston.

But a few of the curves obtained for these gasolines need further study

before any definite statements can be made on the above question.
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