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l[ Lubricating the Diesel

Lubrication of o diesel engine breaks
down into three parts: (1) providing
an oil ilm between shafts and bearing
surfoces at maln, cronkpin and wrist-
pin bearings (2)' performing the same
job for comshaft, valve gear and var-
ious engine auxiliaries, and (3) main.
taining an oil ilm between piston and
cylinder walls.

tubrication Systems. Most engines
have a pressure circulating system
to lubricate main and connecting-rod
bearings and many extend this system
to includé all camsha(t, valve gear and
auxiliary benrings. Disgroms at right
show typical systems for large end
small engines, Major difference lies in
the provision for lubricating cylinder
walls. In small englnes, oil forced out
of the ends of the crankpin berrings
aproys 1nto the crankcose, Alllng it with
an ail fog. This oily mist, plus oil from
wristpln ends in some designs, lubri.
cates cylinder walls. Excesa oil from
various parts of the system retums to
the ki for recirculati

In large @ separate h

dey sump arrangement is used. This
includes a storage tank outside the
engine gnd oll drains from the crank-
caze as fast ay it returns.

Aviliiaries. The complete pressure-
{ubrication system includes a pump,
often o gear unit, driven from the en-
gine. In some cases an auxiliary pump,
motor.driven, s also installed to sup-
ply lubrication before engine reaches
speed and after shutdown. The syatem
usuelly includes a strainer or o filter,
or both. An oil cooler is frequently
employed to hold oil temperature
within desired limits.

LUBRICATION PROBLEM

1t is not too difficult to find a lubri-
cant to perform the work outlined
above, nor to devise a satisfactory
syatem for delivering the lubricant to
the desired spota in the right amounts.
The difficulty arizes from the fact
that conditions involved in engine op-
eration cause all known lubricants to

ical (orccd-(:ed system (s usuolly in.

deteriorate in service, This occurs in lu-

cation prablems. If altowy p, )
sufficiently concentrated,
sttock certain bearing metaly,
pitting and fallure. Algy o
with remaining parts of
sludges. Chemically, .;‘::n"“"
defined a3 precipitated ox; ay
drocarbons. Sludge depoity tn
chambers, sumps, on filtery and
en, and in the oil cooler, o
Acid-reaction producty are
blamed by some for vamigh 4
on pistons, valve stems and other
ports. These hard, black fim,
when oxidation products, sotyy, o
oil up to a certaln point, depoyyy
heated metal surfaces. On valve g, 3
varnish may ceuse sticking or
and on pistons it promotes ring ¢t}
Ovutside Coatamiastion. They,
cation problems result from
that teke place in the oil itelf
result of exposure to heat. ang
Contamination from outaide
contributes to these problems ang ¢4y
new ones. In the eylinder, products of}
combustion - ash, carbon partlcley’ o}
soot, unbumed “heavy ends" of t
fuel, and water—mix with the fube o
Ash, carbon and 300t help to build
ring deposits. Unburned fuel may
cracked or oxidized in the high-temp
erature zane, making e resinous qummy]

brication of most hinery; the high

stalled for the cylinder wolls. Numb
of feeds per cylinder depends on diam-
eter. Usually each feed connects by
tubing to on individual pump eylinder
in o mechanical lubricator.
Lubricators. A mechanical lubricator
ugually consists of a group of small
ip ing pumps d in e
single cnsing, which serves as an oll
reservoir.’ The pumps supply o meas-
ured quantity of oil at each stroke and
are driven from the engine by an eccen.
trie, crank and ratchet, or gearing.
Amount of oll fed by each cylinder ix
usually eeparately adjustable; control
is by varying pump stroke or ch
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work make the action much faster.
This slso represents the difference be-
tween lubrication of large low-apeed
enginca and small high-speed units.
The same kinds of changes take place
in each case, but in large engines they
occur at a slower rate and in a much
larger body of oil. C tly, the

rial that forms o binder for soof]
or carbon particles.
Unburned fuel thot fnds ity wa
past the rings and into the eranke
dilutes the lube oil.. For every gallon
of fuel bumed, obout & gatlon of water]
forms ns s combustion product. Thb;
normally pgsses out the exhaust o
vapor but some of it may condens,

results, which are much lesa evideat
aver normal operating periods, are
fikely to be regorded as less critical.
Oil Deteriorotion, Lubricating oils
detertorate in service becausze of
changes that take place in the oil iteelf
and b ot ination from

position of sleeve ports. [n mast cases,
@ sight feed keeps oil flow visible.

Oll particularly suited for cyliader
lubrication may be used in the lubrica-
tors. Of the oil that is fed to the cylin-
ders, part stays on the walls, part is
burmned by expasure to bot gas, and part
dralns away. In some coates, excess oll,
with its contaminants, is caught and

" drained off to waste or to o

outside sources. Let's look fint ot
changea that occur in the oil itself,
High temperatures, particularly in

p larly on the lower parts of the
cylinder lner. This prevents prope
wetting of surfaces by oll and in com|
bination with hydrogen sulphide o
sulphur dioxide may cause corrosiot

Water that resches’ the crankeoust

Prossura-lubrication sys-
l tam of amoll high-speed
englne: pump torees oll to
fiiter, then dlstributes 1 1o
crankehoft, camahoft and
volve methchlim. O flows
threugh <on rod to wristpin

rasive action. Fusther

off wearing surfaces.

.Salviag the Problem. Lubricating the

diesel 15, on the evidence, o tough as-

sue-

may couse may like gt
which accumulate over screens and i
the circulotory system. As water afs0
tends to Increase the activity of o
genic acids, it may accelerate corro:

the piston-ring area, cause pe
oils 10 crack or break down in molec-
ular structure. Carbonaceous and tarry
products result that play a part in
ring-sticking end other bl

Oxidation also tokes its toll. Com-

e

tank for reclaiming, In most cases, ex-
cess oil drains off cylinder walls and
joins the oil in the crankcase.

Wet end Dry Sumps, Many engines
have what is known as a wet sump;
that' is, oil is stored in the crankcase
or in a8 sump integral with the crank-
case. Where it Is deaired to eliminate
cronkcase “fog,” which may cause ex-
cessive cylinder wall lubrication, the
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and oxygen forms organic acids of two
general types: (1) volatile acids having
low molecular weights and tow boiling
points, which are usually highly corro-
sive, and (2) acids having high mo-
lecular weighta and high hoiling points
which piny a part in formation of gums
and lacquers,

These oxidation products lie at the
root of & number of the dicscl's lubri-

gion of bearings and other parts.

The engine itaelt may form enothd
source of contomination. Metallic of",
ides, which aceumulate in the lubrice?t
in service, oct a3 powerful catalyt®
and hasten the ofl's deterioration ev®,

though present in amounts as small B8

{ractions of 1%.
Foreiga Motter. Dirt and dust 8/«

enter the cylinders through the oir 28

intake system, particulacly if 6lte?
are in poor shape, and moy enter U
crankcase through the breather ik
is not protected. Under operating €%
ditions oil Alm on cylinder wolls i3 9 |
microscapic thickness and thus e
smallest dust particles have o

rowen M"'

d

g Yet it is

centtully. How? For ane thing, refiners

are producing ever better lubricants.

. Thess oils are refined to have suitable
" physicul characteristics ond, even more

in'o lorge sngine, pump- tokes sue v
2 through strainer —" coolor to on sngine heoder t.lpply’n' ol |
bearings ond working puvts. Nate wia of tetarcoplc plps to re-
‘wrn ol from teoled plston) sepa: b

tlon trom sump, forces ofl
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1 metal nl;lu eliminat o:he ".“," " ™ pesmit di ing here the n.a-any !y(z
me £ a: 2 & 3 %1,
g pe tion and contamination Pt ot eqy

mointoining the oil at or neor its

iginal state of effec!

hod.
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Lube-Oll T Varlous
can be employed to remove some Of
most of the contamination that occurs
in service. Treatment may be carried
out in any onc of three ways, or ina

bination of them: (1) batch treat-

desired ch
latics. Considerable resenrch has been
dose to increase the resistance of olls

to cxidotion. This has been accom-
" plithed to some extent by improved

reflning and also by adding oxidation
inkibitors. SUll other additive com-

ment, (2) continuous total treatment,

62). Mech hods include cen-
trifuging and various forms of filtra-
tion. Centrifuging separates out impur.
ities by differences in specific gravity.
In mechanical filters the oil is passed
through materials such as cotton or
glass fiber, cellulose, yam or waste, or
closely ked dinks; foreign

and (3) i a1y t
I the first, ol charge ls withdrawn and

particles are caught and he!d. .
Another class of lube-oil purifiers
dsorben! meteriala to Riter out

treated at one time for later t!"}ll&-
ment. Where rate of oil is
not rapid end with certain types of

uscs
forelgn motter and to adsorb acids and
e a4 Al may be

pounds may be used to prod s0

* called detergent oils, that ls, oils which

tend to keep oxidation products dis-

" ened and suspended.

The operator plays his purt by main.
talning engines and accessory equip-

_-ment in good mechanical condition,

reducing contamination by blow-
by, condensation and foreign matter.
Piaally, he can, by edopting a sound
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q t, it may be possible to treat
the entire charge as it circulates, but
most common method is to bypass a
portion of Row (about 10% say) to
ing equi With this
ment, condition of @ portion of the oil
is being testored cofitinuously, which
Kkeeps total amount of impurities below
danger point and avoids need for large
treating facilities.

P
FullePs earth, bauxite, bentonite, or
combinations of these materials.
Mechanica! filtretion s usually em-
ployed on a continuous bypess ar-
rangement; centrifuging and purifica-
tion with adsorbents may be handled
elther on & batch or bypass basis. There
ia 8 tendency to combine treating meth.
ods to obtaln best features of each.
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