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LIQUID FUELS FOR HEAVY OIL ENGIPMES

The Heavy Qil Engine, in its earlier days, wag commonly spolken of as 2 Crude Qil Engine, which often led o the erronecus
idea that the engine burmed crude oil in its natural state, just 25 it leaves the earth.  In e firse place, natural oil is of a very
complex nature contaiming uther things of greater value than heavy fuel ofls and which will repay their separation ; and, in the
sccond place, it contains fmpurities which render it unfit to burn in an oil engine without previous treatment, when abviously, 1t
ceases w0 have any right to be called Crude Oil.

In order 1o make the best and moest economic use - all ity constituents, and, at the saine tme, to rid it of jts Impurities, the
natural oil i subjected to distillation, the principle of which process is here briefly sketched.

The oil js heated in a retort 1g a certain temperature sufficient to volatilize the lighter coustituents.  The vapour is then led
1o a vondenser where it (s coaled to 3 liquid form and drewn off.  When the oil in the retort has parted with all the vapour which
it can give a1 this temperature the latter §s increased by a certain amount and so gives off a vapoar of a second order of heaviness,
and this, in turn, is condensed and drawn off.  And so the process gores on, in steps of increased temperature of the retort, unil
nothing is left in the reort but pitch, coke, ash, and other sediment.

Such is the process of distillation, shorn of all ity rechnical refinements. Dearing in mind the infinilely complex siructure
of natural eils, it will now be evident that, by increasing the numiber of steps in the rise of temiperature of the retort, the distiller
can draw off a grear varfety of liuvids, beginning with the lichtest of al! the petrals, passing through the range of lamp oils, and
so an to what are called the Heavy Qils, which are used as fuel, or else, by further treatment, are converted to Jubricating oils.

The preceding may be taken as a rotigh definition of the terin Heavy Oils Jor use in Oil Engines.  The specific gravity varies
from about 0-85 to o g5, while the calorific value varies from about 18,000 to 19,500 British Thernnal Units. The lighter classes
nf heavy oils are known technically as Gas Oils.  The heavier rlassrs are denominated either by their origin or by trade names
adopted by the Merchants or Disallers.

Owing to the enormous variety of [uel-oils current upan the market, it is not possible for any engine builder to make a general
sweepiug statermnent as o ‘what {rely his engine will vr will not burn efficizatly 1 he must of necessity limir his assernons 1o the
fuels that he or his customers have actwally used.  The accumnulation of such experience is 2 lopg and ardugus process, but,
happily, the Distillers and Werchants have simplified the process very materially by puttng upon the market fuel oils specially
prepared {for Heavy Oif Engines. - Tt generally suffices now for the user to buy the fuel ol which s current i his part of the world,
stating to the merchant the kind' of engime he is runnmg,

Viscosity.—Somelimes it happens that the fuel available is too viscous at normal lemperatures to
flow sufficiently freely through the injection pumps and sprayers. In this case, the engine has to be
staried on a more mobile fuel, such as gas oil, and run under Joad for a short time until the engine is
“warmed up,'” when the engine is changed over to the viscous fuel. This, of course, applies to all
Heavy O1l Engines, Diesel and Semi-Diesel. The Gardner Engines are provided with proper means
of instantly changing over from onc grade of fuel to the other in case a viscous fuel be met with. Asa

general rule, however, the modern fuels are sufficiently mobile at ordinary air temperatures.
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LIQUID FUELS FOR HEAVY OIL ENGINES (continued)

For a medium size of engine this gives the convenient figure of o-500 pint, that is, half a pint per
BHP per hour at full load. From this, and the price per ton or per gallon, it is a simple calculation
to determine the cost of fuel per hour burned by the engine when running at full load. For example,
the present price of Uiz above standard fuel {s about 6d. per gallon of 8 pints, that is }d, per pint,
which, at § pint per BHP per hour, costs §d.=o-375d. per BHP per hour.

The makers will gladly quote guaranteed details of consumption on receipt of enquiry.

LUBRICATING OIl. CONSUMPTION

HIS Is a point of exireine importance and mmerits the closest attention of the purchaser when

selecting an engine. It is well known that the cost of lubricating oil forms quite a considerable
part of the running costs of the engine ; any material reduction in the consumption of lubricating oil
is, therefore, a strong point in favour of the engine.

Low consumption depends very largely upon perfect combustion in the engine, as well as upon
first-class workmanship and perfection of the methods used for lubricatton. These form the bhasis
of the extremely low consumption of lubricating cil in the Garduer T Type Engines, which is of the
order of one-forrieth part of that of the Fuel Oil (actually it is much less than this),

Tt ought tc be said that every engine undergoes propet tests for cil consumption, and that the low
consumptions observed on test are amply confirmed by the logs of engines in actual service,

TESTING

HE test bay is equipped with all the appliances necessary for testing the engines from all pofnts

. of view. - . The fundamental test for power developed 1s made by Hydraulic Dynamometets, the

power which is recorded being that transmitied by the coupling on the crank sbaft. All engines are -

tested for power, fuel consumption, consumption of lubricating oil, heat units carried away by
cooling water, etc,, etc.  Tests are made at full load, overload, light and interimediate loads.

The powers quoted in the list afe those measured by the Hydraulic Dynamoimeter, commonly
called the Brak: Horse Powers.

0

Customiers or their representatives are cordially invited to attend the tests. All facilities are
afforded to enable them to make independent tests. Electric Generator Sets are tested as such and
the figures recorded are based on the measured electric output of the ser.
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WHERE GARDNER PRODUCTIONS ARE MADE (continued)

The power throughout the works 15 distributed electrically from Generator Sets driven exclusively
by Gardner Qil and Gas Engines, which, apart from their primary function of power generators,
furnish valuable records as regards reliability, durability, wear and tear, consumprion of fuel, and cost
of maintenance, And, above all, their consistently satisfactory behaviour, year in yezar out, stands as

most eloquent testimony of their high commercial value.

MATERIALS USED IN GARDNER PRODUCTIONS

ITTLE or nothing has been said on this subject in the gencral description herein, for the reason
that the variery of materials now available is so great that a specification for each compenent
would be wearisome to read. Suffice it to say that, for the most part, the selection of materials it
entirely governed by the function that each compenent has to perform. For example, components
made of steel, where hardness is of primary consideration, are made of sieel which will harden, the
components being afterwards finished and sized by grinding. Oun the other hand, the bolts in the
big end of the connecting rod, for example, the failure of which would wreck the engine, have to
withstand rapid variations of stress, and so are inade of very special steel.  Again, the ivon used for
cylinders and piston castings has to combine great hardness with stréngth, while that of the engine

beds, Alywheels, etc., is governed mainly by consideration of strength.

The various properties of all the important materials arz yerified by daily tests made (n our

Physical and Chemical Laboratories.
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