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water into steam which will be
come further heated after igni
tion. On account of the high 
epmtic heat of water, it requires 
a large quantity of heat to evap- 
orizo it or raise its temperature 
after it is vaporized. Since this 
heat must be absorbed from the 
heat of combustion of the charge 
it follows, necessarily, that the 
temperature of the mixture in the 
cylinder will be materially re
duced. If very much water is 
introduced it may absorb so much 
lif the heat, generated! during 
compression that the gases will 
not be hot enough to ignite 
readily. Especially will this be 
true if the charge is somewhat 
loan. This accounts for the fact 
that a leak of water from the 
jacket to the cylinder makes it 
difficult to start the engine.

Cooling, in the method just de
scribed cannot be carried out com
pletely. Some writers declare 
that it i§ never conducive to good 
economy in anÿ case because it 
reduces the temperatures and 
pressures in certain circumstances 
it may be advantageous to cse. 
In kerosene engines and in many 
alcohol engines provisions is 
made to use a water spray and the 
result of such use is always a 
smoother running engine. A 
heavily loaded kerocene engine 
will poend heavily after it has 
run for some time unless a large 
amount of jacket water or spray 
ing especially, becouse it is suffi
ciently cooled by the fresh charge 
of cold gas and air, althocgh it is 
customary to bring the water 
jacket as close around both valves 
as can be done conveniently.

The volume of the compression 
space »g an important considér
ât1 m in gas engine design and a 
kowledge of the part it performa 
is equally of value to the man 
who operates an engine. In 
steam engine practice it is a well 
recognized fact that the clearance 
space should be small in order to 
insure the best economy. What 
is true in this respect in the steam 
engine is equally true in the gas 
dngine. The highest! economy 
demands small compression vol
ume Tlie.j is a practical limit 
beyond which high compression 
can not be carried, and this limit 
is different for every different 
knd of fuel used.

In a previous lesson the state
ment was made that there is an 
exact relation between heat and 
work. If work is done upon a 
gas by compressing it, it be
comes heated, and if the gas 
afterwards expands and does 
work upon its piston its tempera
ture falls. When the charge in 
a gas engine is compressed its 
temperature rises in proportion 
to the amount it is compressed. 
If compression is carried too high 
its temperature may reach the 
point at which it will ignite. The

of water is used. It seems ad
vantageous in some types of en
gines, both from an economical 
and mechanical point of view, to 
use a small amount of water in 
the cylinder, in addition to the re
gulation method of cooling by 
means of jacket water.

Water ignition is also practiced 
in some eases as respecte the pro
ducts of combustion, by intro
ducing it into the exhaust pipe. 
The effect is to absorb the heat 
from the gases and allow them to 
escape at a lower pressure, thus 
acting to some extent as a muf
fler. This practice does not of 
course, affect the heat in the 
cylinder itself.

In very large engines the pis
ton must be cooled as well as tho 
cylinder beeocse the heat in the 
central part of a large disc of 
iron, which exposes relatively a 
small surmace to the cool cylin
der walls, can not part with its 
neat capacity rapidly enough to 
keep the central part of tx safe 
working temperature. Cooling, 
in such cases is accomplished by 
circulating water under presscre 
within the hollow part of the pis
ton, using either flexible con
nections of telescoping pipes to 

, convey water.
It is also necessary to cool the 

exhaust valve by a water jacket 
owing to the high degree of heat 
of the exhaust gases. The ad
mission valve does not need cool- 
vapor if gasoline ignites at com- 
paratvely low temperature, and it 
has been found by experience 
that if it is compressed much 
above eight-five pounds per 
square inch, pre-ignition will take 
place. Alcohol vapor on the 
other hand, is less volatile and 
needs a higher temperature in 
order to bum, consequently it 
wil stand a higher compression, 
and with higher compression it 
yields greater' power for a given 
quantity of alcohol consumed. 
Eor this reason alcohol engines, 
designed primarily to use alcohol, 
have a smaller clearance volume 
than do gasoline engines. En
gines designed to work under 
varying conditions and different 
fuels are usually given a clear
ance volume equal to from twenty 
to twenty-five per cent of the vol
ume displaced by the piston. 
There are certain well-known 
laws which govern the pressure, 
volume and temperature of gases, 
which will presently be briefly 
alluded to. It should be under
stood in passing, that the three 
quantities, pressure, volume and 
temperature are inter-depend
ent, that is, when one changes, 
unless some means are taken to 
maintain one of them constant. 
The principal law connected with 
pressure and volume is known as 
“Boyle’s Law.” It may be 
stated thus: The pressure of a 
gas varies inversely as the volume
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Deering Drills
One of the great advantages in owning a Deering drill is that the fUMW 

openers of the single disk, double disk and shoe drills are interc. abgeahle, 
consequently if you have need for any one of these styles of drills and have 
but one style of furrow opener you can purchase either or both of the other two 
styles and have a drill for all conditions of ground—hard 
ami dry, trashy, muddy or well prepared seed bed.

The Deering drill will not sag. It is equipped with a truss 
rod which makes it impossible for this drill to sag, regard
less of the length of time it may have been in use.

The Deering drill has a continuous axle which runs the 
entire length of the machine, imparting a continuous and 
positive action to the feed runs, whether the machine ia 
being driven straight down the field or around sharp curves.
The seed is always deposited evenly.

No Disk Troubles
There is no need of ever having any 

trouble with the disk bearings. They 
are made as nearly dust proof as it is 
possible for a bearing to be made, and 
have most convenient oiling facilities.
The oil pipe runs throigh the bearing 
standard from the top of the disk where it is covered with a 
threaded stopper. The oil lubricates the bearing from the 
inside of the cones aud works outwardly. For this reason 
the oil that lubricates the cone is free from grit, and it will 
force out any grit or dust that may have gotten into the 
bearings. In oiling, the operator is not obliged to dig out 
oil holes or get into an unnatural position in order to reach 
the oil hole.

Deering Implement Line
■ote that oil reaches The Deerin* 8PrinK implement line includes Disk Harrows, 
the bearing irom the Smoothing Harrows and Cultivators for summer fallow purposes 
tSIuliSieSSSS as well as drills. It will be well worth your while to ex- 
beirtig. amine these implements carefully before making a purchase.

Any Deering agent will be glad to show you these implements and explain 
their merits. Write the nearest branch house for catalog.

Western fjnnttyn Branch Houses :
WimnPEC. MAI. EDMOrro*, SAIL KE6IIA, SAu. saseatooe, use. cam ait, ALTA.

ItAlDOe, MAI. YOKKTOI, SASL

International Harvester Company of America
CHICAGO a—»*»!-, C5JL
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