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Selection of Subject. 

Hie value of reclaimed oil has been prominent for some time without very much 
published information regarding its behavior. Mr. P. B. Blackstone did some work 
upon this subject in the school year of 1951-52 but the results obtained were not 
conclusive. 

The data taken tend to show that the reclaimed oil was far short of the new 
oil to which it was compared* Hie reclaimed oil in this case was an oil reclaimed 
by the Skinner process* which does not remove the burned carbon from the oil and 
therefore does not have the natural color. 

Since the problem is still a live subject, and the machines and equipment 
were avaiable without additional expense, this subject was decided upon. 

The measure of an oils value is of course a question of some dispute but if 
all of its qualities are considered at once in some workable form a dollar and 
cents appreciation of its value can be obtained. 

The method used by the U. S* Navy as outlined in the A.S.M.E. transactions 
gives such a measure, which is as follows: A hastened breakdown test is employed. 
Before and after the breakdown test has been made, tests of the viscosity, acidity, 
precipitation, and carbon residue are made. Prom these work factors are established 
which give, after a eumation has been made, a quantitative value to the property 
of the oil. In order to get a dollar and cents aspect, a relation of cost per unit 
of work factor is established. 

Bibliography. 

A complete bibliography of the material covered in this thesis is given by 
Mr. F» B. Blackstone in his thesis entitled, Minimizing cost of Crankcase Lubricating 
Oil.' Presented June 1952 as partial fulfillment of the requirements for the 
degree of Mechanical Engineer. 



Outline of Subject, 

Items of investigation: 

1. To determine the relation between the serviceability of a new oil and 

that of a reclaimed oil. 

2. To determine the behavior of a new oil, used new oil, reclaimed oil, 

used reclaimed oil as it is subjected to the breakdown test* 

5. To determine if there is a change of power required to turn the journal 
in the testing machine during the 100 hour test for each sample and to obtain the 

relative power required for each sample. 

4. To determine the physical characteristics of the samples as they break 

down. Bearing temperature, film pressure and color. 

5. Investigate the samples under a microscope to determine if there is any 
visible change in the oil as it breaks down. 

6. To determine how nearly the breakdown as produced by the navy machine 

approaches that produced by an automobile engine. 

7. To investigate any peculiarity that may arise during the test that may 
be of interest or value in future work. 

Conclusions» (Condensed) 
1. As far as could be determined by the machine tests, as recommended for 

the determination of the Havy work factor, the new oil proved to be a little 

superior, From observing the behavior of the machine while in operation, little 
if any difference could be detected. The curves show the reclaimed oil to be 

more stable, being more uniform through out the period of the test. 

2. The new oil after being used for 1000 miles in a car motof showed better 

possibilités than a similar sample of reclaimed oil after being driven 1000 miles. 

5. As far as could be detected with the recording watt meter used, there 
was very little power consumption difference for all of the four samples tested. 

(The scale of the instrument had rather large divisions.) 

4. Both the new and the reclaimed oil became darker as the test progressed. 

No visible change in structure could be distinguished voider the microscope. 

5. The relative temperatures and pressures’can best be shown by the use 

of curves as shown later in the report. (See discussion.) 

6. A 100 hour test as prescribed when using the Navy testing machine is 

insufficient to break the oil down enough to get a true determination of its 

servicebility. 



7. There were several peculiarities encountered during the test, they were 
as follows: 

1* Oil film pressure being larger than the pressure due to the applied 
load. 

2, Machine did not operate properly with the direction of rotation as 
shown by Sinclair Oil Co. and Navy drawings. 

5. The oil temperature did not raise with respect to the time of test 
in accordance with a regular curve as expected. 

4. 3he film pressure behaved differently for the new oils and the 
reclaimed oils. 

(Explanation of these peculiarities is attempted under the heading 
of ADiscuesion".) 



Method of Conducting Tests 

Discription of equipment, operation and routine of tests* 

ïhe breakdown test as mentioned previously consists of running an oil sample 

for 100 hours continuously in a machine for the purpose. 
ïhe machine proper consists of a bearing which is spring loaded and driven 

by an electric motor. ïhe oil being tested is circulated throu^i the bearing by 

a small circulating pump at a constant pressure, depending upon the grade or quality 

of the oil. ïhe temperature of the bearing, oil,oil film pressure are recorder during 
the test. 

The factors spoken of previously are determined as follows: 

Viscosity work factor. 

The viscosity of the new and used oils are taken at 100°, 150° and 210°F. and 

the work factor for the oil at each of these temperatures calculated. The average 
of these values is the viscosity work factor. 

The formula used for oils 1075 to 2510 inclisive is: 

Work: velue rl.00 Flnal visCosity ~ Initial viscosity % 5# 
Initial viscosity 

The formula for oils 5080 to 5120 Inclusive is: 

Work value rl.00- rinal viscosity - Initial viscosity x ^ 
Initial viscosity 

Rejection points: 
S.O.V. viscosities at 100°, 150°, and 210°F. of oils 1075 to 2510 inclusive, 

in excess of 20% Increase. 
S.O.V. viscosities at 100°, 150°» and 210°P. of oils 5080 to 5120 inclusive, 

in excess of 25% increase. 

Neutralization and precipitation number work values: 

The neutralization and precipitation number work values are each determined 

by the following formula: 

Work value “ Final rejection point - Final content or content of used~611 
Final rejection point - Initial content or content new oil 

Rejection points: 

Neutralization number, 

Precipitation number. 

Unused,oil, initial 
rejection çolnt^ 

I I I 1 I I . I .05 
Carbon Residue work value 

Carbon work value is calculated from two formulas; one is used for ail when 

new and the other for the oil after test. The ave age of the two being the carbon 

work value. 

Work value for new oil s-lnltialj-ejectipn point -_Initial._content 
Initial rejection point 

Work value for^used oil» Final relection point - Final content 
Final rejection point - Inital content 



Rejection points: Uew 

Carbon residue in per cent for oils 1075 to 2190 inclusive 0.55 
Carbon residue in per cent for oils 2250 to 2510 inclusive 1.05 
Carbon residue in per cent for oils 5080 to 5120 inclusive 1.55 

lb obtain the average work value of the oil, the foregoing results are 
assembled and expressed as follows: 

Work value viscosity at 100°F. ........ 
. Work\value viscosity at 150°P.   
Work value viscosity at 210°F  

(A) Viscosity work values Total of,abpyewp.rk. values 

(B) Neutralization work value ........ 

(C) Precipitation number work value    

Work value carbon residue, new oil ..... 
Work value carbon residue, used oil ..... 

(D) Carbon residue work value = Total pfnew and used, oil. work values 

Total of A, B, G,and D  

Average work factor of oil = ■Tptal-Of.AaBJCJD_work.,valueis 

Ihe highest possible factor for an oil is 1.00. Where any of the foregoing 
work values are less than 0 a zero rating is given. 

An oil having an average work factor less than 0.50 is not considered suitable 
for use nor is any oil which, when subjected to the test, exceeds any of the fejection 
points shown in the table. 

Since the method for obtaining the viscosity and corbon residue are more or 
less universally known or can be obtained from any complete reference book on 
engineering practice, the A.S.M.E. transactions or the reports of the Bureau of 
Mines, the detailed procedure will be omitted. 

Ihe methods for obtaining the precipitaion and neutralization are explained 
in detail as follows: 

Method 510.1 precipitation number of lubricating oils. 
Definition of precipitation number. 

Hie A.S.T.M. precipitation number is the number of cubic centimeters of 
precipitate formed when 10 c.c. of lubricating oil are mixed with 90 c.c. of petroleum 
naptha of definite quality and centrifuged under prescribed conditions. 

Apparatus: 
(l) Centrifuge; Hie centrifuge shall be capable of whirling at least two 100 c.c. 

centrifuge tubes filled with water at bèquired speed. It shall be of sound 
design and of rugged construction, so it may be operated without danger. Hie tube 
carrier shall be so designed that the glass centrifuge tubes may be cushioned with 
water, rubber or other suitable material. Hie tube holders shall be surroundéd 
during operation by a suitable metal shield of case strong enough to eleminate 
danger if breakage occurs. 

Used 
1.05 
2.05 
5.05 



Prefered forms of centrifuge shall have a diameter swing (tip to tip of the 
whirling tubes) of 15 to 17 inches and a speed of at least 1,500 R.P.M. or equivalent. 
If the available centrifuge has a diameter swing varying from these limits, it shall 
be run at the proper speed to give the same centrifugal force at the tips of the 
tubes as that obtained with the prefered form of centrifuge* The proper speed shall 
be calculated from the following formula, in which, d represents diameter of swing 
(tip to tip of whirling tubes) of the centrifuge used* 

R.P.M. s I'tooff 

(2) Centrifuge tubes: A.S.T.M. type. These tubes shall be made of suitable 
glass and thoroughly annealed, ihe total capacity shall be aboutl25 c.c. and the 
mouth shall suitably constricted for rising a cork. The graduations shall be clear 
and distinct, reading upward from the bottom of the tube* 

Ihe shape is optional provided it does not conflict with the other requirements. 

(5) Petroleum naptha meeting with the following requirments shall be used for 
the dilutent. 

Specific gravity at 6o°F., 0*695 to 0.705. 
Initial boiling point, A.S.T.M., 113°F. to 131°F. (45° to 55°0.). 
End point, A.S.T.M., not higher than 2kQ°F. (12)0C.)» 

(4) Procedure: Exactly 10.0 c.c. of the oil to be tested shall be measured in 
each of the clean, dry centrifuge tubes at room temperature. Each tube shall be 
filled to the 100 c.c. mark with the prescribed dilutent and closed ti^itly with 
a softened cork (not a rubber stopper). Ihe tube shall then be-inverted at least 
20 times, allowing the liquid to drain thoroughly from the tapered tip each time. 
The tubes shall then be placed in a water bath at 90°F. to 95°F. for 5 minuets. 
The corks shall be momentarily removed to relieve any pressure, and each tube shall 
again be inverted at least 20 times exactly as before. The success of this method 
depends to a large degree upon having a thoroughly homogenous mixture which will 
quickly and completely drain from the tapered tip of the tube when it is inverted. 

(5) The centrifuge tubes shall then be placed in the centrifuge on opposite sides 
and shall be whirled at the rate of 1,400 to 1,500 R.P.M. or the equivelent, for 
10 minuets. The voluae of sediment at the bottom of each tube shall be read and 
recorded, estimating to 0.05 c.c* if possible. The tubes shall then be placed in 
the centrifuge, again whirled as Before for 10 minuets, and removed for reading 
the volune of the sediment as before. The operation shall be repeated until the 
volume of sediment in each tube remains constant for three consecutive readings. 
In general not more than four whirlings are required. 

(6) The volume of the solid sediment at the bottom of each centrifuge tube shall 
be read, estimating to 0.1 c.c. or closer, if possible* If the readings differ 
not more than 0.1 c.c*, the mean of the two shall be reported as the A.S.T.M. 
precipitation number. If the two differ more than 0.1 c.c., two more determinations 
shall be made and the average of the four determinations shall be reported. 

(7) With care and proper attention to details, duplicate determinations of the 
precipitation number by this method should not differ by more than 0.1 c.c. 
provided the centrifuge tubes are accurate and readable to this degree. 



Method 510.51 Neutralization Number 

(1) The methods described herein are designed to indicate, in petroleum products, 
lubricants and compound products, the presence of organic constituents having acid 
characteristics and the contamination by alkalies and mineral acids. 

(2) (a) The neutralization number is the weight in milligrams of potassium 
hydroxide required to neutralize 1 gram of oil. (Note-Bie neutralization number 
expresses the total amount of the mineral acid and of the organic constituents having 
acid characteristics). 

I £b) The alkaline neutralization number is defined as the weight of acid 
required to neutralize 1 gram of oil expressed in equivalent milligrams of potassium 
hydroxide. 

(c) The mineral acid neutralization number is the number of milligrams of 
potassium hydroxide required to neutralize the mineral acid content in 1 gram of oil. 

C5) Solutions Requiredt 

(a) Aquous potassium hydroxide, (l c.c. contains 5 mg. SDH). Disolve 5.1 grams 
of potassium hydroxide, c.p. in 1 liter of freshly boiled and cooled distilled water. 
Add a very small amount of bariun hydroxide sufficient to precipitate any potassium 
carbonate present. Standardize this solution against Bureau of Standards certified 
benzoic acid, losing phenophthalein as an indicator according to the relation, 
5 mg. KDH - 56.104 gams KDH  
x mg. benzoic acid 122.048 grams benzoic acid 

1 c.c. aqueous KDH s 10.88 mg. benzoic acid 
This weight of acid is required, for standardization. Make necessary adjustments 
so that the value of potassium hydroxide equals 5 mg. KDH per c.c. 

(b) Sulphuric Acid Solution. (1 c.c. equals 5 mg. KDH). Match a sulphuric 
acid solution so that 1 c.c. of the acid will be required to neutralize 1 c.c. of 
the KDH using phenophthalein as an indicator, titrating this in boiling solution. 

(c) Neutralize 95% alcoholt Add a few drops of phenophthalein and neutralize 
carefully to a very faint pink end point, with some of the above prepaired alkali 
solution. 

(d) Phenophthalein indicator: Dissolve 10 grams of the phenophthalein in 
1 liter of 95/5 alcohol, preferably ethyl. Use 1 c.c. of this strength for titration. 

(e) Menthol Orange indicator: Dissolve 1 gram of the indicator in 1 liter 
of distilled water. Use 0.1 c.c. of this strength for titration. 

Method "A® Neutralization Number of Petroleum Products. 

Weight of oil: Aproximately 20 grams weighed to 0.1 grams. 

Volume of Solvent: 100 c.c. of mixture lîl neutralized alcohol and 
distilled water. 



Procedure* Agitate oil and solvent thoroughly and heat to boiling* 
Add 1 c.c. of phenophthalein indicator and titrate rapidly, with vigorous agitations, 
to a sharp pink end point, ^he titration must be completed in a hot solution and 
same reheated if found necessary. The color change is noted in the alcohol-water 
layer. 

.(cubic centimeters of KDH) 5 „ milligrams KDH per gram of oil 
weight of oil taken 

Outline of test. 

Samples* 

1. New Oil* 5 quarts of Amalie S.A.E. 50. 
2. Used Oil* 5 quarts of Amalie S.A.E. 50 after having been run for 1,000 

miles in an automobile engine. 
5. Reclaimed Oils 5 quarts of reclaimed Amalie S.A.E. 50. 
4. Used Reclaimed Oil* 5 quarts of reclaimed Amalie S.A.E. 50 after having 

been used for 1,000 miles in an automobile engine. 

Machines* 

A standard breakdown testing machine as built from specifications of the 
U.S, Navy. (See photograph). 

The machine was equipped with recording instruments to record the; 
1. Power input to driving motor. 
2. Film pressure. 
5. Circulating oil pressure. 
4. Temperature of the oil in the base on the machine. A thermometer to 

determine the temperature of the bearing and a thermometer to determine the 
temperature on the oil as it enters the bearing. 

Test proper* 

Five quarts of oil to be tested are placed in the base of the machine and 
the machine run continuously for 100 hows. 

The bearing pressure to be 150 pounds per square inch of projected area of 
the journal. 

The xaachine to operate at 2040 R.P.M. 
The circulating oil pressure should be maintained at 10 pounds per square 

inch guage. (As recommended by A.S.M.E. transactions). 
Investigate oil at five points during the test for: 
1. Viscosity. 
2. Neutralization.. 
5. Pnecipitation 
4. Carbon residue. 
From the above information the objects of the test canbe determined by 

carefully interpretating the results. 
Notes Oil of S.U.V. 500 to 400 at 150°F. and heavier are fed at a pressure 

of 15 pounds guage, lighter oils are fed at 10 pounds guage. 
Leakage should not be more than 5%, therefore no oil need be added. 



Sable 
Navy symbol 
1075 . 
2110 . 
2155 . 
2190 . 
2250 . 
2510 . 
5080 . 
5100 . 
5120 . 

of U.S. Navy Classification of Oils, 
Commercial designation S.U.V. viscosity, 150°P., 

• Refrigation (oil   • , , 65 to 65. 
. Light force feed, motor cylinder oil .... 100 to 115 
. Medium force feed,and‘motor .cylinder oil . . 125 to 145 
. Heavy force feed and motor cylinder oil , . . 180 to 200 
. Extra heavy force feed and motor -cylinder oil . 240 to 260 
. Ultra heavy force feed and motor cylinder oil • 500 to 5^0 
. Winter aviation oil 
. Summer aviation oil    

210°F 

75 to 85. 
90 to 100 

Heavy aviation oil 115 to 125 

Sample, 

In order to obtain comparative results, it is of most importance that the 
samples be carefully selected and all from the original sample of oil* 

The Shepherd Laundry was approached regarding the obtaining of samples. Ihis 
company operates a Skinner reclaiming machine and has a fleet of trucks from which 
the samples could be taken. Ibis company however obtain their original oil (old 
crankcase oil) from filling stations at a very low figure and reclaim this oil for 
their own use. With a practice as just mentioned it would be almost impossible to 
obtain a true sample from the reclaimer or cars and no new oil so this source of 
samples was abandoned. 

It was found that the City of Houston Sara go own and operate a "Trip 10il" 
reclaiming machine and use new oil for makeup. The oil in each car is changed 
regularly every 1,000 miles and the cars are kept in good shape at all times. 
With the above conditions existing it was decided this would be an ideal source of 
supply. Mr. Sanford in charge of the garage was perfectly willing to co-operate to 
the extent of furnishing the samples provided he be given an unbiased opinion of 
the outcome of the test*; With the assurance that he would be given this information 
the following samples were obtainéd. 

6 quarts of new Amaliè Oil S.A.E. 50 
6 quarts of new Amalie Oil S.A.E. 50, (to be used in the car of the investigator 

for 1,000 miles). 
6 quarts of Reclaimed oil (Amalie S.A.E. 50). 
6 quarts of Reclaimed oil (Amalie S.A.E. 50). after having been run in a car 

for 1,000 miles 

Procedure. 

Ihe breakdown testing machine was placed in running condition. The bearing 
was lapped in with bearing compound »s.suggested by Mr. J. 0. O'Neil in his article, 
"Ihe Work Factor ôf Lubricating Oil", A.S.M.E. transactions. This method did not 
prove very satisfactory and the bearing was again reconditioned by scraping and 
the journal being dressed to remove any particles which may have been imbedded in 
the surface. 



Elis reconditioning proved satisfactory and after several hours of 
operation to insure confidence in its satisfactory preformance, the machine vas 
stopped, washed thoroughly with kerosene, and two quarts of the new oil to be 
tested was run through the machine for about an hour. This was to insure the 
removal of other previous oil which might contaminate the sample to be tested. 
The two quart sample was removed and the six quart sample of the new oil was placed 
in the reservoir of the machine1 for the 100 hour test. 

No difficulty was encountered during the four 100 hour tests. Each sample 
was run in accordance with the outline of the test, the temperatures and pressures 
were recorded by the recording instruments. 

The tests for viscosity and carbon residue #eré preformed in the usual 
routine manner, the tests being rather simple, but requiring quite a bit of time 
and careful application. 

The neutralization and precipitation tests were likewise easily preformed, 
the instructions of procedure in each case being followed carefully. 
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Interpretation of Results 

Viscosity* 

From the information obtained it can be seen that there was no appareht 
change of viscosity for the New Oil at all temperatures (100°, 150°, and 210°F»)f 
the Reclaimed Oil became slightly more viscous after 100 hours 6& operation in 
the break-down test machine* Both the New Oil, Used and the Reclaimed Oil, Used 
showed a marked increase in viscosity over the 100 hour test run in the machine* 
This marked increase was due to the evaporation of the gasoline with which they 
had become diluted during the thousand miles of car operation. It is also 
interesting to note that the two last viscosity tests, that is after 60 and 100 
hours of operation conçare favorable with the corresponding tests made on the New 
Oil and the Reclaimed Oil respectively* According to the Navy specifications these 
last two oils should be rejected because of the increase in viscosity which is more 
than 20# of the original viscosity* This fact can not be a measure of the oil 

value. If the power curve will be consulted on the New Oil, Used and the Reclaimed 
Oil,Used, it can be seen that the power consumed was actually less than that required 
for the Néw and Reclaimed Oil or at any rate comparable. 

Carbon Residue* 

The data from this part of the test shows the New Oil and Reclaimed Oil to 
increase in free carbon content in about the same amount. This can hardly be •. : 
considered as being a definite measure of an oil property because there may be 
particles of metal due to wear which would cause the effect or give the same result* 
Again there is possibility for enough error in the experimental determination of 
the residue value to sa use this variation* But on the other hand if this increase 
in residue is due to wear as suggested this is an indicator of the lubricating 
value of the oil* 

Neutral ization. 

According to the limiting value for neutralization, all of the oils should 
have been rejected before the test was conducted. The limiting value at the 
begining being 0*11 and the test value flanging from 0*15 to 1*5* At the end of 
the test the final rejection point of 1.01 was likewise exceeded by the test value 
of all of the oils which ranged from 1.5 for the New Oil to 2*20 for the Reclaimed 
Oil, Used. 

Pre dp ita tion. 

Here again the fact that the oil has been run in a machine has to be 
considered. Instead of obtaining a nice sample of precipitation, some of the 
residue may be metal from the journal or bearing, but here again this is also a 
measure of its wearing quality. 

This value is rather hard to determine because of the divisions on the e 
centrifuge tube, irven with a finely graduated tube, the quantity of pre cip ita tien 
can not be read accurately. Where the numbers used in calculating the work factor 
are in terms of hundredths of a c. c* it is almost impossible to give a true 
reading which will be required to get a work value of meaning or representation» 



Discussion 

In regard to the relative pressures and temperatures obtained during the 
test/ reference had better be made to the curves. For the New Oil the maximum 
temperature was aproximately 22Q°F. This value is the temperature of the oil as 
it comes from the base of the machine. As it enters the bearing again the temperature 
has dropped approximately 20°F. due to the cooling action of the atmosphere. This 
drop is easily obtained since the oil passes through a 1/4 inch copper tubing 
approximately 4 feet long before entering the bearing. The actual bearing temperature 
ranges approximately l4°F. higher than the oil temperature. The difference between 
the highest and the lowest temperatures the oil encounters is approximately 24°F. 
after a stable condition is established. The maximum film pressure for the New Oil 
was 260 lbs. per sq. in., becoming stable at about 195 lbs. per sq. in. and 
gradually dropping to a value of 18J lbs. per sq. in. 

For the Reclaimed Oil the maximum oil temperature was 222°F. The maximum 
film pressure was 260 lbs. per sq. in. dropping to 190 lbs. per sq. in. then 
gradually rising to 197 lbs. per sq. in. and then decreasing to 185 lbs.per sq. in. 
and rising to l88~lbs. per sq. in. 

A slight change of atmospheric surroundings would cause a change in the 
operating condition. The change ohange in atmospheric temperature not being the 
important factor. A draft caused by a door being opened or several persons passing 
the machine affecting a change of operation. 

The New Oil, Used, reached a maximum pressure of 220 lbs. per eq. in. a few 
minuets after starting and dropped immediately to 165 lbs. per sq.in., rising 
again to a sub-maximum of 200 lbs. per sq.in. and then gradually dropping to 190 lbs. 
per sq.in. The temperature increased gradually to a maximum of 218°F. close 
to the end of the run. 

The maximum pressure reached for the Reclaimed Oil, Used, was 280 J.bs. per 
sq.in., dropped to 180 |.bs. per sq.in. and reached a sub-maximum of 205 lbs. per sq.in. 
The temperature feached a maximum of 225°F. near the end of the run. 

The power curve obtained is not reliable for comparative purposes especially 
at the start of the run because of its irregularity on the chart. This is caused 
by the loading of the machine. The time was also hard to determine on this curve 
because of the difficulty in determining the starting point. The scale is rather 
small making a definite comparison almost impossible. The ease with which the paper 
moved under the recording needle may have had some effect on the results. Never 
the less the results show that the New Oil, Used, required the least average power 
to drive the machine (1.5 K.W. plus). 

It was noticed during the test that the characteristic temperature curve 
has a flat portion at about 100°F. as if the oil was absorbing £eat without raising 
in temperature or in other words the oil possesses a certain/heat value. It was 
first thought the metal of the machine may have had some effect causing this result. 
After the tests were completed a 66 c.c. sample of the New Oil was placed in a bath 
of boiling water and a thermometer showing the oil temperature i^iee was read every 
5 seconds. 
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The temperature increased to 100°F. gradually, remained at 100°F. for 10 seconds 
then gradually continued to rô&se. It happens that soft para fine melts at 100°F. 
and vith this knowledge it was concluded that the oil contained a certain amount 
of parafine which went into solution at 100°F., this forming the flat part of the 
curve. 

Another interesting feature accompaning this phenomenon is the behavior of 
the pressure curve. The curve reaches a maximum and does not come down immediately. 
It will be noted that if the temperature curve contains a pronounced flat portion 
as just describedthe longer the^pressure remains high/ starting to drop when the 
temperature again starts to r£is 

The prolonged high pressure at the start as just mentioned would also indicate 
that a perfect oil film had not formed and that the bearing was operating wi^h 
imperfect lubrication which causes wear. 

An oil having a long period of imperfect lubrication at starting would there¬ 
fore be undesireable. In this respect the New Oil is better than the Reclaimed Oil. 

In the begining of the article it was mentioned that the machine did not 
operate properly while being driven in the direction as shown by the Sinclair Oil Co. 
and Navy drawings. This can be explained very simply by refering to the 
accompanying sketch and applying a little theory of lubrication. 

Vith the shaft rotating in the direction as shown by the arrow the maximum 
pressure will occur at points A and A'. The oil being wedged between the journal 
and the bearing as points A and it are approached and therefore building up pressure. 
Oil is admitted at B which is at an area of low pressure and drawn under the 
journal past A', over the journal past A etc. Vith the journal operating in the 
other direction the dll would have to be injected at a region of hig* pressure and 
incomplete lubrication would result. This was true because the sides of the bearing 
ranging from B to G'frère always wiped the worst before reversing the direction of 
rotation. The edges of the bearing were also scaffed to within one half inch of 
the ends, as shown in the sketch. This was to prevent the edge from scraping the 
oil off the journal. CyC.' 

{of 
The reason the /film pressure being higher than the.^agplied load per sq.in. 

of projected area of the bearing is because the maximum»occurs at a point just to 
the left of the center of the bearing. The total load is therefore carried on a 
very small section of the projected area. The film pressure at the sides of the 
journal would be practically zero. 

Thking everything into consideration it seems that a reclaimed oil if 
properly feclaimed from a good base oil will operate with perfect satisfaction 
with no appreciable loss in power or increase in wear as compared with a new oil. 

A reclaimed oil is liable to be a little acid and this chould be guarded 
against. 

I believe the results show that a breakdown test of motor oil does not 
compare with a test run in a gasoline engine. The oil from the engine being not 
only subjected to the heat of the piston heads and diluted by the gasoline but 
also being continually aggitated exposing the oil particles to the atmosphere. 


