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The object of this series of tests was to determine
the relative value of gasoline, denatured alcohol, and kerosene
as fuel for an internal combustion engine designed and built
for the use of gasoline,

The fuels were tested under practically the same
conditions, the only changes made in the engine were such that
were necessary.for obtaining the greatest brake horse power
possible,

The first or trial tests were made with a strap brake
but it was soon found that this was not suitable for engines
or motors above five horse power, We also found that oil was
the best for cooling a brake of this type, After proving that
the strap brake was insufficient, a wooden Prony brake was
constructed and used throughout the remaining tests, With
this brake a constant supply of water proved better for cooling,
but there was a small amount of chattering which could not be
avoided on account of the engine being of the four cycle type.

The engine used was a ten horse power Witte Gasolinel
using the "hammer break" type of igniter,

The fuel tank was placed on the wall above the engine
so the supply did not depend on the pump, This tank was
fitted with a gage glass so the amount of fuel at the start
could be marked and at the end of the test, the overflow was
put back and the tank filled to the point marked at the start,
The amount required to £ill the tank to the starting point,

after putting back the overflow, was what the engine had used
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The cooling water for the cylir was taken from the

laboratory supply which had an average pressure of

A

The flow was regulated so as to have the out-flowing water

A

aee MAE 1 i » NOoIint aa YO 3T - S b e N R S L T L
as near DOJ.].LHL; point as possible and still maintain a steady

supply.

e

The engine as built gave fifty pounds compression and

e

this was used throughout all the

ct

ests made with gasoline,
Two grades of gasoline were used, the ordinary "tank"
gasoline and a grade which cost five cents more per gallon,

There was no noticeable increase of brake horse power per gallon
in the better grade but the engine cylinder and valves were more

free from

w

oot. The longer the duration in hours of the best,

the less fuel required per brake horse power per hour, When

Y

¢

running at full load, the amount of fuel used was

)9 22

-

C

gallon

4N

per brake horse power hour, and at half load . 2089 gallon or

there would be a loss of ,1137 gallon for every horse power

load,

Hy

hour when running at hal

| In using alcohol the first two tests were made with the ’

engine the same as for the gasoline, but for the remainder a

one and three-eights inch plate was put on the piston head,
which increased the compression to seventy-five pounds. This
is found to be all the compression that is advisable to use
as the engine would run for a number of explosions at a time,

with the batteries cut out, igniting from high compression

and temperature after the cylinder became hot,

The second test was made to find if an increase of




temperature of' the cooling water would decrease the amount of

fuel required, but the only change noticeable was that the engine

ran gt a more constant speed, The average amount of fuel used

per brak

0]

horse power hour before increasing the compression,

(@9)

was , 1822 gallon and after increasing compression, 09877 gallon,

The increase of compression did not give a corresponding
increase in horse

For the burning of kerosene a drum was Placed around
the exhaust pipe through which the air for each charge was
drawn, The air was thus heated, by coming in contact with the
hot exhaust pipe, sufficiently to bring the o0il in the cylinder
up to the flash point, The drum consisted of z sheet iron

casing one inch larger i

—

1 diameter than the outside diameter
of the exhaust pipe, with connections for attaching to the air
suypiy Pipe between the hesater and the mixing chamber so
amount of cold air could be supplied to be used for startin
the engine on gasoline or obtaining the proper temperature of
the supply air for the kero

ene, The engine and exhaust became

0

hot before the kerosene was turned on,

he first test (K - 1) was made with the engine the
same as during the gasoline test and the remainder of the tests
after a one-half inch plate had been put on the piston head,

4

bringing the compression to sixty pounds,

£y

The amount of o0il used per brake horse power hour
in the first test was ,1894 gallons, and the average of the
last two, those with higher compression, ,04629 gallons,

o

The engine would not develop satisfactorily more than

one-nalf of its rated horse power when using kerosene, The




cylinder and valves soon became foul with soot and the exhaust
gases were very disagreeable,
;
The last test (K - 3) was made with the batteries |
i
cut out after starting and the engine developed an avera ge brake i
orse power of 5,735, The explosions caused by the compression E
and high temperature came early, making a very noticeable knock :
,
: in the cylinder, Of the fuel, the alcohol gave the best power ;
and left the engine in the cleanest condition at the end of %
the run, while the exhaust was clear and had but a slight odor, g
When using this the )1y of fuel can be easily increased over g
|
the amount required without causing the engine to stop or slow {
up due to clogging the exhaust, In order for alcohol to be
used in a gasoline engine economically, a higher compression
in the cylinder must be arranged for than is necessary for the ’
use of gasoline, i
For the use of kerosene a gasoline engine of double é
thie nominal horse power required should be installed, he air 5
supply will require closer regulation than with gasoline or

alcohol, for as the conditions of the atmosphere change the ;
temperature of the air supplied must be changed or the engine %
will not develop the required power. If for any reason a number %
of the charges fail to ignite, the cylinder becomes foul on ;

|
account of the fuel being heavy, The same engine run with é

|
gasoline or alcohol and developing the same power would be waste- j
ful of fuel as shown by the tests and for this reason the E
kerosene might appear to be the more economical if the fact that |

horse power it would

develop

with

gasoline or alcohol was not

taken

into account,
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