
V o l . 28. No. 228. D e c e m b e r  1942.

CONSERVATION OF LUBRICATING OIL.*
The following is a  report by the Oil Advisory Panel of the Transvaal 

Chamber of M ines, of which the Chairman is  M r. W. E. Gooday.

I .  S t o r a g e  a n d  I s s u e .
(a) Storage.

Stocks of oil should not be stored in lean-to shelters, but in sheds 
providing proper protection.

Stocks in the mine stores should be so arranged that new deliveries can 
be placed in a position so that oils and greases would be withdrawn for issue 
in the same rotation as they have been received, thus avoiding any consign
ment being retained in store for undue time.

Where storage of lubricants is unavoidably out-of-doors, it is necessary 
to cover containers to protect them from the effects of weather, heat or wet. 
Drums should always be stored horizontally, and not on end.

In the case of insulating oils (transformer and switch oils), ingress of 
moisture affects the quality of these materials very seriously, and every 
effort should be made to store insulating oils under cover.

It is essential to ensure absolute cleanliness in the storage and issue of 
lubricants, for the most flagrant injury to lubricants is caused by allowing 
ingress of dust, dirt, moisture, and other impurities. Haphazard storage 
may detract from the value of lubricants, and possibly render them unfit 
for service.

Care should be taken to preserve the markings on containers, in order that 
the contents may always be easily identified, and to minimize risk of con
fusion in use.

In the storage of greases, care should be taken to maintain as equable a 
temperature as conditions will permit; for ̂ extremes are often the cause of 
separation of the constituents.

Stocks should be stacked so as to facilitate periodical examination, 
otherwise damaged containers hidden in a stack may leak slowly for a 
considerable period without detection of loss.
(b) Containers. t

Containers that need to be cut open should not be cut more than is 
necessary, otherwise dirt and dust may enter. The four-gallon tin is 
becoming increasingly difficult to obtain, thus mines should be prepared for 
a proportionate increase in drum deliveries.

Before opening a barrel, its exterior should be cleaned thoroughly, to 
free it from any dirt that may have adhered to it in handling.

Mines should give the suppliers of lubricants an opportunity to accept 
returned empty containers prior to offering these to dealers.

Importers of lubricants have not usually been interested in the return 
of empty drums, but local manufacturers of greases are now anxious to 
obtain them.

Containers should always be handled carefully, so as to avoid damage in 
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opening, or otherwise. When unloading drums, arrangements should be 
made for these to be dropped on to some material to absorb shock.

Where subsidiary distributing containers are used—possibly made on 
the mines—these should be preferably of sheet steel or tin, and not of 
material containing either lead or zinc, both of which metals may react 
with certain classes of lubricants.

Bucket-type containers are often emptied prematurely from time to 
time in order that the employee concerned can retain the bucket. This 
practice should cease.

Distributing containers should be examined regularly, kept scrupulously 
clean, and fitted with dust-proof covers to prevent impurities gaining access 
to the oil. They should be fitted with spouts of size designed to permit of 
oil being poured into syphon oilers, ring oil bearings, and other places 
without spilling.

All containers to be returned to stores, and the lubricant remaining in 
them to be removed. The idea that drainings are a perquisite available to 
the employee should be discouraged. It has been calculated that some
times in four-gallon containers approximately one pint of oil remains and 
in forty-gallon drums one gallon.
(c) Issue.

The official responsible for lubricants should set an economical ration for 
given purposes; requisitions for amounts exceeding that ration should be 
accompanied by reasons. Issues of lubricant should be made, as far as 
possible, to the persons who will apply it to machinery. Where appropriate, 
issues should be limited to the minimum required for one shift.

Pouring oil from drums through the bung can be wasteful, and, where 
possible, a faucet should be employed.

Oil for use underground should be distributed in small containers, for 
the issuing of unnecessarily large quantities of oil tends towards waste, 
particularly with Natives prone to use the oil for purposes of bodily adorn
ment or for dressing boots.

Rockdrill lubricators that are filled on the surface should be returned to 
stores with the unused oil intact.

Apart from the reduction of quantity of oil per issue, it may be advisable 
in some instances, which might be dictated by the size of packing available, 
to reduce the number of issues in a given time.

II. A p p l i c a t i o n .(a) Feeds.
It is recommended that managers and engineers should consider the 

installation of more economical means of applying lubricants to machinery, 
such as force-feed mechanical lubricators, wick, drip lubricators, bottle 
oilers, etc., in place of the open hole into which lubricant is poured.

Feeding should, wherever possible, be automatic, although this may be 
difficult at the present time, as the automatic devices may not be sufficiently available.

The safety factor employed when adjusting automatic feeds is probably 
high in normal times—this might be reduced under present conditions. It
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is impossible to dictate rates of feed, but it is suggested that where greater 
supervision can be exercised, more sparing adjustments could bring about 
economies. (See below and Appendix.)(i) Air-Compressor Cylinders.—Whilst formulae are available for assessing 
the approximate average consumption of air-compressor cylinder oils, any 
general use of formulae is dangerous, owing to the varying operating con
ditions and types of oils in service. The oil suppliers have from time to time 
submitted reports to mine officials in which recommended rates of feed for 
air-compressor cylinders and other items of equipment are given, and 
reference to these reports is suggested.Oil which accumulates in air receivers should be collected, filtered, and 
re-used, as this lubricant is not subjected to severe conditions in its passage 
from the compressor cylinder to the receiver.In rotary vane-type compressors the oil that is fed to the barrel, necessarily 
in large quantities, is blown out with the air, and a successful method of 
recovering it is shown on drawing No. 1.

(ii) Steam-Engine Cylinders.—To specify minima feeds is dangerous, 
and it is therefore suggested that the oil suppliers’ reports referred to above 
be perused where these are available.

In the case of some winding plant, the total volume of oil delivered to 
cylinders and valves is too generous. There appears to be room for 
economy in such cases.

Generally speaking, it is not possible to reclaim oil carried over with the 
exhaust steam, owing to the majority of steam-cylinder oils in service being 
compounded, and therefore readily emulsifiable with the condensate.

(iii) Locomotives.—One of the chief sources of waste in connection with 
steam-cylinder oils is neglect to shut off the main steam-valve to hydro
static lubricators when the locomotive is idle.

As a guide, average consumption figures are given in the Appendix (1). 
In connection with the wick oilers commonly fitted on locomotive journal 
bearings and side rods, reference should be made to section (iv) below.

The chief source of waste in axle-boxes is over-filling and the incorrect 
placing of the crescent pad at the back of the axle-box; both result in leakage past the wooden seal.

In the cases of locomotive and winding engine valve-gear, such as links, 
pins, bushes, etc., economies have been effected by fitting grease-cups or nipples.

(iv) Wick Oilers.—Wick oilers should be carefully regulated to develop 
their full value. It is a common mistake to feed more oil than is necessary. 
A correctly oiled bearing will show little or no oil running out at the ends, 
and it is necessary to supply only a small amount to replace loss.

The methods of regulating the feed are :
1. Increasing or decreasing the number of strands of wick.. 2. Using larger or smaller yarns.
3. Using a tightly or loosely twisted or woven material for the wicks.4. Applying pressure to the wicks.

Few operators realize how very sparingly the oil-feed can be made and 
yet meet the bearing requirements when the supply is uniform and con-
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tinuous. Frequently, for medium and small-size bearings, a single strand 
of wick will supply more oil than is required.

Close regulation of a wick oiler is impossible without the use of a wire 
wick-holder or other means to assure that the discharge end of the wick will 
always be in its correct position. Wick oilers will continue to feed when 
plant is shut down, unless the wick be removed, and removal is facilitated 
by using the proper wire wick-holder. In cases where plant is to be shut 
down for lengthy periods, all wicks should be removed.

(v) Bottle Oilers.—One of the most economical devices for feeding oil to 
plain bearings is the bottle oiler; the application of bottle oilers to the 
general shafting of machine shops, etc., is suggested. Since the bottle 
oiler is inverted and air-tight, except for the spindle clearance, oil cannot 
leak out unless air enters. When the shaft is stationary, no air enters the 
bottle and no oil is lost. When in operation, the spindle of the bottle 
oiler is given a motion so slight that it can scarcely be detected. This 
motion is sufficient, however, to result in a pumping action which causes 
air to enter and the oil to leave the bottle at a very slow but uniform rate.

(vi) Rock D rills.—It is recommended that air-line lubricators for rock 
drills be set by the rock-drill fitter or other qualified person at the optimum 
position, and that the feed be soldered at that position with the object of 
avoiding change of feed by the underground user. The lubricator should 
at regular intervals be returned to the drill-fitters’ shop to be examined. 
It has been found that the ambient temperature at different levels affects 
the viscosity of the oil sometimes to a degree which may necessitate change 
in the rate of feed at different levels if most economical consumption is to be 
attained.Waste of rock-drill oils can be due to one or more of the following causes :

1. The careless filling of rock-drill lubricators underground.
2. The pouring away of oil from four-gallon containers in order to 

secure the tin.
3. The pouring of oil directly into the machine to boost the line-feed 

lubricator.4. Failure to return the lubricators with the oil remaining in them.
5. The practice of the drill boys of bending and releasing air hoses 

in order to make the lubricators surge and feed momentarily a larger 
quantity of oil.

See Appendix (2).
(vii) A ir  M otors, Air-operated P um ps and D rill Sharpeners.—The intro

duction of air-line lubricators, or where these exist, correct adjustment of 
them might assist in conserving oil.

(viii) Grease—P lain  Bearings.—As mentioned under item (iii) above, 
there are many bearings which could conveniently be converted to grease 
lubrication. It will be appreciated that no precise information can be given 
as to which bearings should be so converted.

The tendency of Natives to waste grease and oil is appreciated; it will 
be found frequently that a large amount of grease is accumulated under 
bearings due to over-feeding. The continual application of grease by high- 
pressure guns or through cups to conveyor idler bearings and the like is 
unnecessary, and investigation here is well worth while.
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(ix) Ball and, Roller Bearings.—-Frequent greasing of these bearings by- 
means of grease guns or cups is not always necessary, and in a number of 
cases these fittings can be removed, as better results will be obtained by 
packing the bearings at prolonged intervals. However, with certain designs 
of bearings a periodic turnover of the grease in the housing is necessary, 
and therefore, before grease-cups or other fittings are removed, it is advis
able that the manufacturer or supplier of the bearing should be consulted.

(x) Cocopan Axles.—A large amount of oil is often wasted, both under
ground and on the surface, due to excessive oil being scraped off wheel or 
other types of lubricators. Whilst much of this oil is not recoverable, a 
certain percentage could be recovered by instalhng drip-trays for a certain 
distance on the inside of the track.

Application of grease by means of a brush has been found to be more 
economical than some of the present methods in use. It is suggested that 
in future, where convenient, mechanical lubricators on haulages could be 
placed at points where cars travel at the lowest speed, in order to avoid 
excessive splashing and waste.

(xi) Open Gears.—The most economical means of applying gear dressings 
to tube-mill spur-rings, classifier open-gears, etc., is by means of mechanical 
devices to control the quantity delivered to the teeth. Owing to non
availability of materials, a large number of gears are still dressed' by hand, 
and in this connection the application of the lubricant, after heating, is 
achieved more economically by means of a brush than by pouring the 
lubricant on to the teeth.
(b) Circulatory Systems— General Remarks and Care in  Use.

High-grade oils usually employed in circulatory systems cannot be worn 
out in the sense that their lubricating properties are destroyed; but metallic 
oxides, dust or grit, held in suspension, may render them Unfit for further 
service in that condition. They should not be thrown away, as their con
tinuous re-use is possible if the impurities are removed by some process of purification.

Even the best oils, when subjected to rapid circulation at high tempera
tures in the presence of collected impurities in a circulatory system, will 
oxidize gradually, and unless the impurities are removed, the rate of oxida
tion will increase. Therefore, the degree to which an oil will resist oxidation 
is an important question, and the correct treatment of oil in service will 
extend its useful life. There is a limit, however, to the period during which 
an oil can remain in service without filtering or renewing the charge, and 
the problem then resolves itself into one of assessing its further useful life. 
This can be done properly only by chemical and physical analysis, but as 
those steps would be usually impracticable on the mines, the oil supplier should be consulted in doubtful cases.

It must be borne in mind that the mere filtering of an oil from a cir
culatory system may not necessarily restore the oil to a condition which will 
prevent emulsification with water or the further deposition of sludge, and 
periodic tests are the only satisfactory means of determining its condition.

(i) Compressor Crankcases.-—In the treatment of oil in service in crank
cases of air compressors, it is good practice to withdraw several gallons 
from the lowest point in the system at weekly intervals and to pass this oil
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through a filter. If a suitable type of filter is not available, the description 
and drawing No. 2 in Appendix (3) may he useful.

Filtered oil plus the necessary new oil can then be used as make-up every 
week. In this way, solids in suspension and a certain amount of settled 
sludge are kept at the minimum, and the rest period in the filter assists in 
maintaining the oil in good condition. Provided there is no leak in the 
oil-cooling system fitted to a machine, no water, other than that due to 
condensation from the atmosphere, is likely to gain access to the crank
case oil in a compressor or vacuum pump, and there is little danger of 
émulsification.

(ii) Steam-Engine Crankcases.—The chief sources of contamination of oil 
in vertical steam-engine crankcases are water and other impurities which 
gain access either by working down the piston-rod or by entry through the 
breathers. In an endeavour to reduce the effect of these impurities, it is 
customary during every shift to drain any accumulated water and deposits 
from the lowest point in the sump. At weekly periods, several gallons of oil 
should be withdrawn and passed through a filter as described above.

(iii) Steam Turbines and Electrically-driven Turbo Compressors, etc.—- 
The oil from turbines should not be drained and replaced by new oil without 
previous reference to the supplier of the oil in service. In view of the 
importance of maintaining turbine oil in good condition, it is considered 
that advice should be sought on individual cases. A few of the more 
important points concerning the care of turbine oil are given in Appendix (4).

(iv) Hoist H ydraulic Systems.—In these systems the oil is seldom con
taminated with water, but service conditions are severe in regard to oxida
tion. Because of the small passages in the control valves, etc., sludge is 
dangerous. Periodic examination of the oil-sump for deposited sludge is 
recommended.(v) Gear-boxes.— Owing to the wide variety of types and sizes (splash and 
spray lubricated) of gear-boxes and the frequent use of compounded oils in 
worm gear-boxes, it is difficult to offer any general statement about limiting 
conditions for the oil. Experience has shown that charges of gear-box oils 
have had to be discarded, due to contamination with grease which resulted 
from the over-feeding of grease to bearings on these gear-boxes. Over
filling and the mechanical condition of oil-seals are factors that require 
attention, and which are often responsible for waste of oil, particularly in 
underground winches, etc.

(vi) Gyratory Crushers.—The chief source of contamination in most 
instances is rock dust, but in some cases of units fitted with water-seals 
there is a danger of émulsification if the seals are not maintained in proper 
condition. Ordinary gravity-type filters are often incorporated in the 
crusher oiling system, but as these filters will not usually remove water or 
any oil-oxidation products, periodic treatment of the entire charge is the 
safest procedure.(vii) Diesel Locomotives.—The modern trend is to use oils containing 
additives in the crankcases of underground and surface Diesel locomotives, 
and care should therefore be taken to ensure that whatever filter is used, 
the method of treatment will not affect the additive. Owing to dilution 
by fuel and the presence of finely divided carbon,-resulting from incomplete 
combustion, it is often difficult to reclaim oils fromDiesel engine crankcases.
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Generally speaking, where the quantity of crankcase drainings involved is 
not large, attempts should not be made to filter the oil. Drainings should 
be accumulated and the Group Buying Department kept advised.

(viii) Ring-Oiled Bearings.—King-oiled bearings (or collar or chain) 
are, in effect, miniature circulatory systems, and the oil from these bearings 
can be reclaimed. To avoid waste, the bearings should not be over-filled, 
otherwise the quantity of oil fed by the ring cannot be handled by the oil 
return grooves, and leakage occurs.(ix) Motor Transport.—The crankcase oils from trucks and passenger- 
cars can be reclaimed, and should not be discarded, as suitable reclamation 
plants are in service. Ways and means to reduce consumptions have been 
advertised widely.(x) Transformer and Switch Oils.—Owing to the importance of maintaining 
the quality of these oils, apart from the preservation of dry condition by 
centrifuge, filter presses, etc., they cannot generally be reconditioned 
completely by simple local processes. These oils can be sent to undertakings 
that specialize in complete treatment.

(xi) Cutting Oils and Compounds.—These media usually become con
taminated only with metal shavings and dust, which can be removed by 
passing the cutting fluid through cotton-waste or gauze filters. A method 
of adjusting the strength of the emulsion is given in Appendix (5).

(xii) Wire Ropes.—Rope dressings collected inside engine-rooms from 
hoist-drums, etc., can be recovered, but in view of the tacky nature of these 
products, local reconditioning is usually out of the question. These 
products can be salvaged, and should be sent to undertakings specializing 
in this work. To avoid contamination and loss of rope dressings in service, 
steps should be taken, where possible, to prevent water impinging upon 
ropes or haulage ropes dragging through water or dirt.

III. R e c o n d i t i o n i n g  o f  O i l .

It is desired to emphasize the view that no lubricants of any kind should 
be discarded, for it is considered that some further use can be found for all 
used products. In collection, care whould be exercised to segregate the 
various types and grades wherever this is feasible.

It is known that* on many mines reconditioning methods are already in 
use successfully, and it is not intended to submit suggestions that would disturb such practice.

In fact, it is wellnigh impossible to offer recommendations covering the 
best methods to be employed for oil reconditioning, as such wide variations 
exist in the type and condition of used lubricants to be handled. In 
general, where doubt may exist as to what should be done with used 
lubricants, it is recommended that consultation with the supplier of the product in question is the first step to take.

Bearing in mind the foregoing view, it can nevertheless be stated that 
contamination by extraneous impurities is usually removed by the use of 
ordinary gravity-type filters. On the other hand, where decomposition 
products of the oil itself have to be removed, the selection of the most 
appropriate type of oil regenerator necessitates technical consideration.
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Users should be warned against the indiscriminate use of oil-reclaiming 
devices when special types of lubricants containing inhibitors, additives, 
etc., are in service, otherwise there is likelihood that the quality of the 
lubricant may be impaired.

The reconditioning of greases is not generally practicable on the mines, 
nevertheless, no used grease should be discarded. When collecting such 
products, greases recovered from machinery housed in clean surroundings 
should not be mixed with those recovered from plant operating under 
unavoidably dusty conditions, where they will have been subjected to 
greater contamination. In the first instance, the cleaner greases could be 
employed again for axles of cocopans. In the second case—that of badly 
contaminated greases—the possibility of recovery should be made a matter 
of reference to the Group’s head office.

By way of reminder, the following methods of oil treatment are mentioned.
1. Settling.
2. Washing.
3. Centrifugal separation.
4. Filtration—gravity or pressure filtration.
5. Chemical treatment.V

IV. A l t e r n a t i v e  G r a d e s  a n d  I n t e r -C h a n g e a b i l i t y .

It is impracticable to draw up a schedule showing types and brands of 
oils that could be used as alternatives in place of the oil customarily used. 
Manifestly, this matter is related closely to the stock position, and any 
difficulty in obtaining supply of a particular lubricant should be referred 
to the oil supplier for advice as to alternatives.

V. G e n e r a l .

In any case where lubricants are in stock and where the mine holding 
such stock is not sure of the origin and the use to which they can be put, 
the matter should be referred to the Group Buying Department.

APPENDIX
(1 )  S t e a m  L o c o m o t i v e s  a n d  R o l l i n g  S t o c k .

The following figures might prove of interest:
Cylinder-oil consumption per 100 miles running on English railways is 

1*0-1 -2 p in ts; French State 0-6-1-8 ; and the South African Railways and 
Harbours 1-2J pints (2|- pints for the largest class 23 locomotives). An 
average figure for comparative purposes for mine locomotives would seem 
to be in the neighbourhood of 1 pint per 100 miles for cylinder oil only.

Motion and journal oil should average about 2 pints per 100 miles, and 
waste-packed axle-boxes consume approximately 1 pint of oil per 3000 
miles.
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(2 ) C o n s u m p t i o n  o f  R o c k - D r i l l  L u b r i c a n t s .

In drawing comparisons of rock-drill lubricating-oil consumptions between 
different mines, this is often stated as so much per 100 feet drilled, but this 
does not take into account the penetration in inches per minute or the type 
of machine. As the quantity of oil fed to a jack-hammer by an air-line 
lubricator is a function of time of operation rather than of footage drilled, 
it would be preferable to arrive at a consumption figure based on time. For 
example, the 100 feet drilled could be divided by the penetration in feet 
per minute, and a factor arrived at which could give the fluid ounces con

sumed per hour of machine operation. This, it is felt, will give a more 
accurate basis for comparison of consumptions.

As the consumption of drifters is usually higher than that of jack- 
hammers, the ratio of jack-hammers to drifters used in any particular shaft 
or mine should also be considered, as this materially affects the overall consumption.

(3 ) S i m p l e  G r a v i t y -t y p e  F i l t e r .

Instructions for Installation and Operation.
It should be noted that this filter is not intended to supplant more com- 

' prehensive apparatus. Its function is to assist in maintaining oil in good condition during service.
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The accompanying drawing No. 2 shows the construction of a simple, 
inexpensive oil-filter which can be made out of an old oil-drum.

The top compartment A , which is a circular iron tray with a ’gauze 
bottom, is filled with good, clean cotton or wool-waste tightly packed to 
within 1 inch of the top, thus providing sufficient space for the oil to spread 
over the surface. Before the filter is used the waste-packed compartment 
A  and the funnel-shaped receptacle B  are removed, and the body of the 
filter filled with water to a level indicated by the water-cock C. New oil is 
then poured in until the level rises to the filtered oil-cock D  which should 
be approximately 2 inches above cock C. B  and A  are then replaced.

The oil to be filtered is poured into chamber A . It percolates through- 
the filtering medium, passes the gauze screen, flows into the receptacle B  
and in turn passes through the gauze cap and down-pipe E ; finally it 
gravitates through the perforated disc F  (the holes in this disc should not 
be greater than |  inch diameter), and then rises through the water. The 
oil can then be drawn off through cock D  ready for re-use. Any impurities 
settling at the bottom of the filter are withdrawn through cock J.

Filtering rate is increased if the water in this filter is heated up to about 
180° F. by means of a steam- or hot-water-coil as shown. This thins the 
oil and speeds settling of entrained impurities. Heating the oil to more 
than 180° F. will set up convection currents in the oil which hinders 
precipitation.

The oil when filtered will be darker than its original colour, but this has 
no effect whatsoever on its lubricating properties.

The waste in chamber A  will need renewing after being in use for some 
time, but this is best judged by its condition.

(4 ) S t e a m  T u r b i n e s .

The length of service of which the oil in the circulatory system of a steam 
turbine is capable is proportionate to the care given to the oil. The follow
ing points deserve attention :—

(а) Oil and Water Leakages.—Keep to the minimum leakage of oil at 
pedestal seats, pipe-joints, etc., and of water into the oil from steam- and 
water-glands, etc.Prevent leakage of oil and water in the oil-cooler.

Draw off all water from the system at regular and frequent intervals.
(б) Oil Inspections.—Once a week take representative samples of the oil 

in circulation, preferably in test-tubes, from :—
(i) pressure oil line just before cooler ; or
(ii) return oil line from bearings ; or

(iii) oil reservoir above level of pump suction.
The samples should be drawn from the same point each time and each 

sample should be labelled.Keep each sample for four weeks, and compare the condition of the oil 
during progressive service.

(c) Oil Treatment.—Where automatic by-pass filtration is not installed, 
withdraw (preferably from the lowest point in the system), daily or weekly,

I



2 9 6 C O N S E R V A T IO N  O F  L U B R IC A T IN G  O IL .

according to the operating conditions, a portion of the oil circulation for 
treatment by centrifuge, or by settling or filtration or both.

Maintain the oil level by the addition of new or treated oil.
(d) Temperatures.—Take daily the temperatures of the oil and of the 

water entering and leaving the oil-cooler. Changes in these temperatures 
in relation to changes in atmospheric temperatures will indicate whether or 
not the oil-cooler is performing its function properly.

Take also daily the engine-room and bearing temperatures. An increase 
or decrease in engine-room temperature should be reflected in a relative 
variation in oil-circulation temperature.

(e) Cleaning the System .—The periods for cleaning the turbine system 
should be determined and regulated by :—

Marked increase in the amount of deposits shown by comparing oil 
samples—see (6).Marked increase in the rate of impurities deposited in filters—see (c).

Marked change in temperature records—see (d ) and (/).
Clean the settling-tanks and filters at regular and frequent intervals.
It is dangerous to use waste for cleaning oil systems, Mutton cloths, or 

similar materials, should be used for this purpose.
(/) Log Boole.—Keep careful records by date : of the quantities of water 

drawn off from the system (item (a)); of the samples drawn for inspection 
(item (6)); of the oil withdrawn for treatment and returned to the system 
respectively, and of new oil added (item (c)); of temperatures (item (d) ) ; 
and of the cleaning and re-filling of the entire system (item (e)).

The above points, with the exception of references to steam, apply also 
to oil in circulation in Electrically-driven Turbo Compressors, etc.

(5 ) C u t t i n g  O i l s  a n d  C o m p o u n d s .

During machining operations heat is generated at the cutting edge of 
the tool. Where soluble oil emulsions are used, high temperatures may 
bring about partial evaporation of the water, upsetting the proportion of 
oil to water. In other instances oil may be lost resulting in a weakening of 
the emulsion. A point may be reached where the emulsion separates and 
the entire charge of cutting fluid is discarded. To test the strength of the 
emulsion a sample should be placed in a graduated flask and a few drops of 
dilute sulphuric acid added. This will usually break the emulsion, thus 
enabling the strength of the emulsion, i.e., proportion of water to oil, to 
be estimated. The necessary amount of oil or water to be added to bring 
the emulsion back to the correct proportions can then be calculated.
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A NOTE ON OIL FIRES.*
By A. F. D a b e l l .

Fibe from liquid fuel is more easily controlled than that from solid com
bustibles, and calls for less man-power where drainage facilities are provided. 
Fire from a solid combustible must be fought to a conclusion upon the site 
of its fuel. /

When liquid, the fuel may be transferred at will to chosen sites and 
extinguished by subtle measures. For example, if a so-called inflammable 
liquid in a container open at the top and fitted with a drain-cock at the 
bottom becomes ignited, the duration of the fire may be regulated by 
draining away the liquid. If drainage be made through a pipe leading to 
a second container, the fraction of liquid lost by fire will be proportional 
to the time taken by the transfer. If a barrel of petrol at ground level be 
connected to another below ground level, similar extinction and salvage 
are obtainable in case of fire.

Where inflammable fluids are stored in congested areas, their containers 
can be connected to receptacles of equal capacity (upon waste ground) at 
lower level, and then, in the event of fire, extinction and salvage are assured.

The same applies to installations of the largest dimensions. Moreover, 
given fire within any enclosure, it can be starved to death by draining its 
fuel through a wall or bank. Even a sea of fire from fugitive oil may be 
brought under control by guttering to a sump with pipe entry, and more 
readily so if guttering of herring-bone pattern be made in good time.

Common to all installations :—
1. Where topography, expense, etc., are a deterrent, liquid respon

sible for the fire may be run into the earth by way of a pit or bore sunk 
to the first water-bearing or absorbent stratum in its vicinity.

2. The greater the distance between containers, the less the risk of 
re-ignition of vapour released.

3. The period of flickering expiry of burning vapour in the original 
container will be shortened by the insertion of a gas-trap in the pipe
line.

* R e ce iv e d  29th  O ctober, 1942.
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Geology and Development.

1017.* Stratigraphy and Insoluble Residues of Madison Group (Mississippian) of Mon
tana. L .  L .  S loss an d  R .  H .  H a m b lin . Bull. Amer. A ss. Petrol. Oeol., M arch  1942, 
26 (3), 305-335.— T h e  w estern  p a r t  of M o n tan a , w h ere  the  Carboniferous Limestone 
is concealed b y  o ve rth ru stin g , Belongs to  w h a t  w as once p a rt  of the  Cordilleran 
geosyncline. T h e  rest of the  S ta te  is u n d e rla in  b y  a  con tinuous sheet of Madison 
L im estone  (L o w e r  M ississipp ian ), 500-1200 ft. th ick , the  greatest developm ent being 
found in  a broad  w est-south-west-east-north-east b asin  w h ich  runs into North 
D a k o ta . ' F a u n a l evidence ind icates a K in d e rh o o k  and  Osage age, and  th a t the early 
M ississipp ian sea of M o n ta n a  connected  w ith  th a t  of the  M ississipp i V a lle y .

T h e  low er d iv is io n  of the  M ad iso n  is the  Lodgepo le  fo rm ation . A t  the bottom  of 
the Lodgepo le is the  P a in e  m em ber (180-320 ft .), consisting  of shales and  th in  bryozoan 
lim estones w ith  ch ert lenticles. T h e  shales, w h ich  seem to th in  eastwards, have 
conodonts m uch lik e  those in  co rre la tive  C h attanooga and  W o o d fo rd  shales. The black 
fissile C hattanooga facies covers an  area  2000 m l. long, b u t is treated  as having  been 
deposited in  shallow , o ften  m ore o r less iso lated , basins. A b o ve  the Pa in e  is the 
W oo d h u rst m em ber (270-340 ft .) ,  w ith  m assive  lim estone beds th a t  m a y  show abundant 
crino idal debris above channe lled  surfaces.

T h e  upper d iv is io n  of the  M ad iso n  is the  M iss io n  C an yo n  (330-700 ft.), of pure, 
v e ry  m assive lim estone. I n  the  L i t t le  R o c k y  M o u n ta in s  current-bedding is common in 
beds m a in ly  of ca lc ite  g rains— i.e., lim estone sand  p roduced  b y  erosion, and less 
freq uen tly  oolites. A b o u t the  m idd le  of th e  M iss ion  C an yo n  there  is a chert horizon. 
In tense  so lution ing  has tak e n  p lace  p a r t ly  in  the  Palaeozoic, p a r t ly  in  pre-Jurassic 
tim e, w h en  a ka rs t to po g rap hy  deve loped  an d  “  so lu tion  breccias ”  w ere formed by 
collapse of ca ve rn  roofs. T h e  M iss io n  C an yo n  represents the  greatest extension of 
the M ad ison sea, and , except for e lastics n ea r the  em erg ing  range of the  U in ta-Fron t in 
Sou thern  W yo m in g , is a lm ost p u re ly  calcareous.

In  m idd le  V a lm e y e r  tim e  the  sea sh rank  in to  the  cen tre  of the  M on tana basin, 
where evaporites w ere  deposited, w h ile  erosion w e n t on  ro un d  the  sides. Marine 
spreading before and  during  ea rly  Chester tim e  p ro v id e d  the  B ig  S n o w y  sediments, 
but u n til la te  Chester o r e a r ly  P e n n sy lv a n ia n  tim e  a  n a rro w  tongue of land  persisted 
along the southern border of M o n tana .

Pe tro leu m  reservo irs have  so fa r  been found  o n ly  in  the  M ission  C anyon  formation. 
I n  the  K e v in - S u n b u rs t fie ld  m ost of the  o il is fro m  th e  top  10 ft . (1) in  a loose rubble 
of eroded lim estone pebbles and  silts, lo ca lly  kn o w n  as the  “  E l l i s  S an d  ”  ; (2) in  layers 
w ith  cherts and  silic ified  fossils from  w h ich  the  ca lc ite  has been d issolved o u t; and (3) 
where there has been d iffe ren tia l so lu tion  of ca lc ite  fro m  p a r t ly  dolom itized limestone. 
T h e  T u rn e r V a lle y  field, A lb e rta , y ie ld s  fro m  th ree  porous zones in  the  upper 400 ft. 
of the M ission C an yo n  (=  R u n d le ) w here W .  D . C. M a cK e n z ie  has claimed that 
porosity  is e ve ryw h ere  associated  w ith  d o lom itization . T h e  dolom itization often 
fo llows stra tig rap h ica l horizons, an d  it  is suggested th a t  it  m a y  h a ve  been controlled
( 1 ) b y  the  easier e n try  of ground-w ater in  areas of m u ch  jo in tin g  an d  fracturing, and
(2 ) b y  more read y  c ircu la tio n  of w a te r  th ro u gh  cross-lam inated laye rs  of calcite sand 
w h ich  are m ore porous th a n  n o rm a l lim estone.

T h e  Pa in e  group g ives a  residue of c la y  galls  b earing  d o lo cas ts ; also tan  and grey 
chert w ith  silic ified  bryozoa. W o o d h u rs t  residues co n ta in  ab un d an t silicified crinoid 
colum nals and  brach ia ls , b rach iopod  shells an d  spines, ech ino id  spines, hexactinellid 
sp icu les ; some zones have  num erous sub-rounded quartz  g ra in s ; oo litic grains and 
oolito id  clusters are com m on. M ission  C an yo n  residues do no t exceed 2 %  of the 
sample, and  y ie ld  quartz  an d  w h ite  ch ert g ra ins w ith  accessory m agnetite , tourmaline, 
ilm en ite, zircon, garnet, b io tite , and  m u sco v ite  ; s ilic ified  fossils occur in  a few zones; 
one zone has clusters of quartz  crysta ls .

Po in ts  of d istinction  betw een these rem ainders and  those of o ther limestones in 
M o n tana  are ind icated . R es idues of the  B ig h o rn  do lom ite  (O rd o v ic ian ) resemble 
those of the M ission Canyon , b u t occur in  m u ch  g reater am oun t. A . L .

1018.* Stratigraphy of North Dakota. V irg in ia  H .  K lin e . Bull. Amer. Ass. Petrol. 
Oeol., M a rch  1942, 26 (3), 336-379, w ith  b ib lio g rap h y  an d  m ap .— O n ly  the south
west p a rt of N o rth  D a k o ta  is free of g lac ia l d r ift , w h ich  in  o the r areas includes three 
stages one of p re-W isconsin  age, and  tw o  belong ing to the  W isco nsin . Th is  sum
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m ary is, therefore, based on r iv e r  sections an d  well-cores. S ev e ra l well-logs of typ e  
sections are quoted  a t  th e  end  of the  paper.

Pre-Cam brian gneiss, gran ites, an d  q uartz ite  are  found  beneath  the  d r ift  of the  R e d  
R iv e r  v a l le y ; an d  the  surface of th is  p re-Cam brian  com p lex  slopes d ow n  w estw ard  
at least 25 ft./m l. Som e su perjacen t sandstone m a y  be C am b rian , b u t there  is no 
evidence of th is  system  fa rth e r n o rth  in  M a n ito b a . T h e  O rd o v ic ian  s tarts  w ith  
sandstone and  g rey  to  b ro w n  shales w h ich  pass up  in to  red  shale, lim estone, and 
dolomite. T h e  S ilu r ia n  is m a in ly  lim estone and  dolom ite. T h e  D e vo n ian , present 
over nea rly  the  w ho le  S ta te , is of red  to  g rey  shale an d  cream  lim estone.

The M ississippian, recognized o n ly  in  K a m p  N o . 1 w e ll, W il l ia m s  C o u n ty , is o ve r 
2800 ft. th ick , w ith  lim estone an d  d o lom ite  fo llow ed  u p w a rd s  b y  red  shale and  ha lite , 
and topped b y  b lack  an d  g rey  shales w ith  coal. T h e  M ississipp ian  is restricted  to 
the w estern h a lf o f N o r th  D a k o ta , as also are  red  shales an d  purp le  sands of the 
Pen nsy lvan ian  and  P e rm ia n , salt-bearing s tra ta  of the  T r ia s , an d  the  Ju ra ss ic , w h ich  
includes Su n d an ce- EU is  shale, sandstone, and  lim estone, and  the  M o rriso n  va rieg a ted  
shale.

T he  Cretaceous, cove ring  n e a r ly  the  w ho le  S ta te  except the  R e d  R iv e r  v a lle y , d ips 
westward a t  10 ft./m l., its  basa l u n co n fo rm ity  decreasing in  the  same d irection . I t  
begins w ith  L a k o ta  w h ite  sandstone w ith  some shale and  ab un d an t p yrites , succeeded 
by the Fu so n  shale b reak  w ith  le n ticu la r  lim estones, and  the  D a k o ta  sandstone, w h ich  
is here a th in  bed (0-90 f t . )  o f m icaceous, loose ly  cem ented , w h ite  sandstone con ta in ing  
associated p yrites , gypsum , an d  lig n ite . A  few  fo ram in ife ra  are  found  in  the  D a k o ta  
that also appear in  the  o ve r ly in g  B e n to n  d a rk  c la y s  w h ich  are d istingu ished  b y  large 
selenite crys ta ls  an d  m u ch  free su lphur. T h e  B e n to n  fau n a  inc ludes Lenticulina sp., 
OiimbeUna globosa (Eh ren b e rg ), Globigerina cretacea d ’O rb ign y , e t c . ; and  a t  D e v i l ’s 
Lake  and Lan g d o n  the  n u m b er of these a b ru p t ly  increases a t  horizons resp ective ly  
255 ft. and  280 ft. ab ove  the  top  o f the  D a k o ta  sandstone.

The N io b a ra  “  cem ent ro ck  ” — arg illaceous lim estone— has the  sam e fau n a  as the 
Benton p lus Planulina kansasensis M o rro w , P . complanata (R euss ), Gyroidina nitida 
(Reuss). I t  is also characterized  b y  decrease in  num b er of Globigerina cretacea.

The P ie rre  (up to 2600 f t . )  is th ic k e r  th a n  the  rest of the  C retaceous. I t  begins 
w ith  b lack  shales, associa ted  lo c a lly  w ith  fu lle r ’s ea rth , w h ich  w ea th er in  p lastic  
fashion like  the  B e n to n , b u t co n ta in  fish-scales instead  of fo ram in ife ra . H ig h e r  up  
are grey shales w ith  zones o f co n cre tio n a ry  ironstone. T h in  lim estones are  com m on, 
and the calcareous shale a t  V a lle y  C it y  m a y  be eq u iva len t to C h a lk  of the  U p p e r  
Gregory in  Sou th  D ak o ta .

The F o x  H il ls  group  a t  the  to p  of the  Cretaceous is of cross-bedded sand  w ith  
ironstone.

T e rt ia ry  deposits o ccur in  th e  w este rn  h a lf  o f N o r th  D ak o ta . T h e  L a n ce  fo rm ation  
begins w ith  the  H e l l  C reek  g rey  o r b row n— “ s o m b e r” — co n tin en ta l beds of sand, 
shale, and lim estone. I n  these, g rave l and  lig n ite  are  rare , b u t there  are  huge disc- 
like and log-like concretions of sandstone, an d  in  ad d itio n  ironstone nodules. T h e  
Lud low  fo rm ation  is s im ila r. B u t  the  C an no nb a ll a t  the  top  of the  L a n ce  is m arine  
and has m assive sandstone an d  in terbedded  sand and  shale.

The F o r t  U n io n  is of w h ite  c la y , san d y  c la y , an d  sandstone, a ll of fresh w a te r origin. 
I t  contains th ic k  beds of lig n ite , and  som etim es n ea r the  ju n c tio n  of U p p e r  and  Lo w e r  
Fo rt U n io n  these h a ve  caug h t fire so as to g ive  rise to “  c lin k e r.”  T h e  sands are less 
coarse and  less cross-bedded th a n  those in  the  L a n ce . T h e  W h it e  R iv e r  beds are 
lacustrine and  f lu v ia l c la ys  an d  sands.

There are no im p o rtan t uncon fo rm ities  in  th e  Cretaceous an d  T e r t ia ry . A . L .

1019.* Pre-Cretaceous Topography of Western Edwards Plateau, Texas. E .  H .  Ja g e r . 
Bull. Amer. Ass. Petrol. Geol., M a rch  1942, 26 (3), 380-386.— R .  T . H i l l  first recognized 
the im portance in  T e x a n  geology of th e  surface of pre-Cretaceous erosion, w h ich  he 
named the W ic h it a  palseoplain. A f te r  d eposition  of the  T r ia s , erosion w as a c t ive  
during Ju ra ss ic  and  earliest C retaceous tim e, u n t il the  ad van ce  of the  Com anche sea 
laid down the basal T r in i t y  sands. L .  D . C a rtw r ig h t  in  1932 pub lished  a  deta iled  
structural contour m ap  of the  o ld  p en ep la in  in  the  eastern  p a r t  of the  E d w a rd s  P la te a u , 
and ind icated  p robab le  islands in  th e  T r in i t y  sea.

In  the western E d w a rd s  P la te a u , Ja g e r  d em onstrates a to po g rap h ica l e le v a tio n  in  
Up ton  County, an d  east o f i t  a  gentle  slope to south-east a t  8 - 10  ft./m l., reduced  to
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6 ft./m l. in  a  sou therly  d irec tio n  in  C ro cke tt C o u n ty . A n  ap p a re n tly  pre-Comanche 
v a lle y  crosses the  o ld  peneplain , fo llow ing  the  course of the  Pecos r iv e r . T h is  depres
sion w as ascribed b y  M organ  R o b e rts  to  so lu tion  of subterranean  salt-beds. B u t  
Ja g e r  th in ks  the  o n ly  area w ith  possib le sink-hole o r “  flash ”  topography, due to 
so lution of Castile  evaporites, is th a t  in  B lo c k s  16 an d  18 of the  U n iv e rs ity  Lands, in 
Pecos Coun ty.

So u th  of the  Pecos r iv e r  the  an c ien t surface rises south-w estwards a t  25 ft./ml., 
b u t soon th is  is changed to a so u th w ard  slope of 60 ft./m l. as the  Cretaceous thickens 
in to  the  R io  G ran de  em baym en t.

Because  of p lan a tio n  before the  deposition  of T r ia ss ic  te rre s tr ia l beds, Perm ian 
structures like  the  Sheffie ld  channe l do no t show  up  w e ll in  the  pre-Cretaceous features.

E v e n  d istr ib u tion  of the  150-ft. T r in i t y  (=  P a lu x y )  sands an d  shales ind icates few 
Com anche islands.

R eg io na l u p lif t  has affected the  w h o le  of the  w este rn  E d w a rd s  P la te au , and the 
F o r t  S tock ton  p la teau  has been tilte d  eastw ards. A . L .

1020.* Los Angeles Basin Earthquake of October 21, 1941, and its Effect on Certain 
Producing Wells in the Dominguez Field, Los Angeles County, California. K .  M.
B ra v in d e r . Bull. Amer. Ass. Petrol. Oeol., M a rch  1942, 26 (3), 388-399.— T he  series 
of an tic lin a l oilfields, arranged  en echelon a long the  N e w p o rt- In g lew o o d  fau lt line, 
are  regarded as the  resu lt of ho rizon ta l shearing  m ovem ents betw een  blocks of the 
underly ing  basem ent. I n  the  O ctober ea rth q u ake  the  ep icen tre  w as 3 m l. south
east of the  m idd le  of the  D om inguez field. T h e  stru ctu re  here  is s t ill growing, and un 
re lieved  stresses, p resent near the  crest of the  w este rn  b lock , w ere  released b y  move
m ent of an  east-w est fau lt. T h e  hade  of the  fa u lt  increases tow ard s the  surface; 
and, w here  the  hade is greatest, the  ho rizon ta l com ponent of m ovem ent was at a 
m ax im um  and  dam age w as m ost severe to tub ing  in  wells. A . L .

1021.* Patterson Pool, Kearny County, Kansas. M . D . H u b le y . Bull. Amer. Ass. 
Petrol. Oeol., M a rch  1942, 26 (3), 4 0 0 ^ 0 1 .— T h e  Cherokee group (Pen n sy lvan ian ) has 
been added to the  p roducing  zones of w estern  K a n sa s , and  p rod u c tio n  has been carried 
to a p o in t w ith in  33 m iles of the  Co lorado border. T h e  P a tte rso n  sand lies a t a depth 
of 4740-4752 ft . Bo ttom -ho le  pressure 1128 lb . Pu m p in g  ca p a c ity  about 3964 
b rl./day. G r a v it y  of o il 34° B e  corrected . A . L .

1022.* Artinskian Series [U.S.S.R.]. C. O . D u n b a r. Bull. Amer. Ass. Petrol. Geol., 
M arch  1942, 26 (3), 402-409.— R easons are  g iven  w h y  the  A r t in sk ia n  grits  and ruda- , 
ecous s tra ta  (?P e rm ia n ) should  be trea ted  as la te ra l in te rd ig ita tin g  va rian ts  of the 
lim estones of the  U fa  P la te a u  on  the  w est side of th e  U r a l  M ounta ins . The view  
th a t  the  d etrita ls  are w h o lly  you ng er th a n  the  lim estone w h ich  m ig h t be Carboniferous 
depends on T o ls t ik h in a ’s repo rt of Schwagerina lutugini in  tho  “  Lo w e r  A rtinskian 
conglom erates,”  east of B u lo g a . T h is  p o in t requ ires co rrobora tion , b u t the fusuline 
in  question is no t restric ted  to the  topm ost lim estones of the  p lateau . T he  Guide
book, Permian Excursion, Northern Part, Seventeenth International Geological Congress 
(1937), confines S . lutugini to a zone w e ll below  the  m idd le  of these limestones.

A . L .

1023.* Permian of West Texas and South-Eastern New Mexico. P .  B .  K in g . Bull.
Amer. Ass. Petrol. Geol., A p r il 1942, 26 (4), 535-763.— T h is  m onograph, illustrated 
b y  geological pano ram as and  palasogeographical m aps, g ives an  accoun t of sedimenta
tio n  an d  co rre la tion  of the  P e rm ia n  of W e s t  T exas  and  of South-eastern  N ew  Mexico. 
T h e  Pe rm ian  is bu ried  in  the  m idd le  of the  basin , b u t exposed in  broad  p lains on the 
east and  in  m oun ta ins on tho w est. T w o  of th e  w este rn  ranges— the Guadalupe 
M ou nta ins and  the G lass M o u n ta in s— are fu lly  described  as ty p e  sequences. The 
four series of rocks d ea lt w ith  are  the  W o lfc a m p  (p ro b ab ly  P e rm ian ), fo llowed by  the 
Leo nard , G uada lupe , and  O choa. T h e  rocks of the  G uad a lup e  M ounta ins region 
wero la id  dow n near the  edge of the  P e rm ia n  D e la w a re  basin, a t  the  m arg in  of which 
d ifferen tia l rates of subsidence, co n tras ting  sa lin ities , etc., resu lt in  com plex changes 
of facies as betw eon a shelf aroa and  a  basin  of m ax im u m  subsidence. A t  times, along
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the line of h inge d iv id in g  the  tw o , v e r y  in teresting  reef o r “  reef-knoll ”  deposits were 
accum ulated.

On the  shelf th e  W o lfc a m p  series takes the  fo rm  of the  H u eco  lim estone, uneon- 
formable on P e n n sy lv a n ia n , b u t w ith  a  tran s itio n a l U p p e r  C arb o fiife rous-Perm ian  
fauna. I n  the  b asin  i t  becom es b lack  and  sh a ly .

The Leo nard , in  p laces uncon fo rm ab le  on  W o lfc a m p , consists in  the  m arg ina l area 
of V ic to rio  P e a k  lim estone, on  the  h inge o f g rey  “  reef-knoll ”  lim estone, and  in  the 
basin of b lack , th in-bedded B o n e  Sp rin g  lim estone w ith  shale.

On the m arg in  the  G u ad a lu p e  begins w ith  a n  u n co n fo rm ity . I n  the  basin  it  is 
m ain ly  sandstone, and  the  low er m em ber th in s  o u t aga inst the  Leo n ard . T h e  m idd le  
and upper m em bers change on th e  shelf in to  the  reef-masses of the  G o a t Seep and  
Cap itan lim estones. P e r ip h e ra lly  to  these there  are  fin e ly  bedded lim estones, and 
fina lly  the  evaporites of th e  C h a lk  B lu f f  fo rm ation .

T he  O choa is d o m in a n tly  of evaporites , m a in ly  an h yd r ite  an d  salt, w ith  some 
dolom itic lim estones and  red  beds. P o ta sh  salts are m ined  in  three  p laces. T here  
is overlap  on the  G uad a lup e .

M onoclinal flexures on the  m arg ins of the  basin  seem to h a ve  m oved  before, during , 
and after P e rm ia n  tim e, an d  affected  fac ies d istr ib u tion , espec ia lly  in  the  Leo nard . 
The “  reef-knolls ”  o f the  G u ad a lu p e  are  c lo se ly  re la ted  to th e  m arg ins of the  basin. 
Pro b ab ly  in it ia ted  b y  shoaling, a  co n d itio n  p a r t ly  of tecton ic  origin, th e ir  g ro w th  w as 
m ainta ined  b y  con tinued  g reater subsidence of the  bas in  th a n  of the  ad ja cen t shelf 
areas.

Bas in s an d  shelves ap pear to  co rresp ond  w ith  u p lifts  an d  subsidences in it ia ted  
before W o lfc am p  tim e  w h e n  th e  W e s t  T e x a n  reg ion form ed  a  fo re land— w h ich  w as 
gently fo lded, upraised , an d  d eep ly  eroded— w ith  reference to a  southern geosynclina l 
which w as being com pressed to  g ive  the  M a ra th o n  fo lded  belt. W o lfc a m p  seas 
spread ove r th e  w ho le  area, b u t  fro m  the  L e o n a rd  o nw ard  th e  tre n d  w as  tow ard s 
withdrawal,- so th a t  red  beds, evaporites, an d  lagoonal deposits encroached  fa rth e r 
into the D e law are  basin . T h e  connection  of lim estone “  reef-knolls ”  w ith  m ino r 
m arine advances fo llo w in g  up on  b ig  re tira ls  of the sea m a y  be sign ificant, if  the  
m ateria l of these is p a r t ly  d erived  b y  erosion an d  so lu tion  of o lder lim estones. O n  
p. 638 K in g  shows d iag ra m m atica lly  the  theo re tica l re la tions betw een  reef-growth 
and subsidence of a  basin . W h e n  the re  is no subsidence to w ard s  the  basin , the  reef 
grows in  a  ho rizon ta l d irection . W i t h  u p w a rd  g ro w th  of the  reef g reater th a n  sub 
sidence, the  reef takes u p  success ive ly  h igher positions to w ard s the  centre  of the  basin. 
I f  upw ard  g ro w th  is equa l to  subsidence, the  reef ascends v e r t ic a lly . W h e re  sub 
sidence (=  m arin e  ad van ce ) exceeds reef-growth, the  accu m u la tion  of p o o rly  bedded 
limestone takes p lace  a t  h ig her an d  h igher leve ls in  positions a t  a  g rad u a lly  increasing  
distance fro m  the  cen tre  of the  basin . F o r  reef-growth K in g  (p. 730) postu la tes 
warmer, more ag ita ted  w a te r  in  w h ich  ca lc iu m  carbonate  w o u ld  be less soluble th a n  in  
the cooler, qu ie ter w a te r  of the  deep basin . T h e  o xygenated  d istu rbed  w a te r  w o u ld  
favour food-getting b y  organism s. L im e-secreting  an im a ls  an d  p lan ts  w o u ld  th r iv e  
in  it, and, on accoun t of its  sa tu ra tio n  w ith  lim e, th e ir  shells a fte r dea th  w o u ld  be 
safe from  dissolution. L im e s to n e  barrie rs  fo rm ed  in  such alongshore positions w o u ld  
also p reven t sed im ent fro m  reach ing  the  deeper w a te r . T h u s  the re  is evidence of 
depths of 1000 ft. o r m ore in  la te  G uad a lup e  tim e  w h e n  reef-build ing w as a t  its  acm e.

I t  is suggested th a t  in  tw o  instances— a t  the  end  of L e o n a rd  and  a t  the  end  of 
Guadalupe tim es re sp ec tive ly— the  w ith d raw a ls  of the sea m a y  h a ve  been eusta tic  
due to a  w idespread  a lte ra t io n  of sea-level. E i t h e r  th a t , o r there  w as b road  u p lif t  
of the con tinent o ve r an  im m ense te rr ito ry . A .  L .

1024.* Pseud-Abyssal Sed im ents. W .  G . W o o ln o u g h . Bull. Amer. A ss. Petrol. 
Oeol., M a y  1942, 26 (5), 765-792.— T h e  la te  N eogene has seen g reat orogenic a c t iv ity .  
Continents a t  p resent s tan d  m u ch  h ig her ou t of the  sea th a n  d u ring  m ost of geological 
time. E x is t in g  cond itions te m p t geologists, tra in e d  in  N o r th  A t la n t ic  countries, to 
m isapply S ir  Charles L y e l l ’s th e o ry  of u n ifo rm ity  of erosional an d  depositiona l p ro 
cesses. W o o lno ug h  re-propounds th a t , d u ring  ce rta in  ages w h en  lan d  w as “  ultra- 
base-levelled,”  a ccu m u la tio n  of te rrigenous m ate ria ls  co n trib u ted  b y  r iv e rs  to  the  
sea was subord inate  to  p u re ly  m arin e  d eposition  up on  m uch-extended co n tin en ta l 
shelves. W o o lno ug h  refers il lu s t ra t iv e ly  to  th e  ad van ced  ep-Archaean an d  ep- 
A lonk ian  peneplains of the  G ra n d  C an yo n , as described  b y  R .  P . Sh arp , and  regards



m echanical erosion (o ther th a n  b y  w in d ) as ceasing w h en  penep lanation  is 
“  perfect.”

The  rad io larian  hom stones (T r ia s  or Ju ra s s ic )  of the  M o luccas an d  Bo rneo  are often 
interca la ted  in  coarsely c lastic  beds, so th a t  th e y  can  scarce ly  be of abyssal origin. 
Nevertheless, th e y  were form ed under cond itions of (1) reduced  transpo rta tion  of 
detritus, (2) v ir tu a l absence of ca lc ium  com pounds, (3) presence of soluble s ilica and 
p rob ab ly  also of iron-hydroxido and  a lu m in a  in  co llo ida l fo rm , (4) possible carbonation 
and low  oxygenation of ad jacen t w a ter, (5) presence of o rgan ic acids o r bacteria. 
I n  the area of deposition requ ired  for the  rad io la r ian  cherts, ben thonic organisms 
could no t exist, calcareous shells w ere  excluded  o r sub ject to so lution , the  dentine 
on sharks’ teeth  m ight be dissolved, an d  m anganese nodules— as in  T im o r rad iolarites—  
could be formed.

W oo lnough suggests a ll th is  is possib le in  fa ir ly  sh a llow  w a te rs  if  on lan d  the ultim ate 
stages of peneplanation and  chem ica l w ea th ering  are  reached . T h e  red  clays  of the 
E a s t  Ind ies  are u su a lly  associated w ith  basic an d  u ltrab as ic  igneous masses, which 
possibly, where exposed to erosion, had  lost a ll th e ir  lim e. W o o ln o u g h  tries to explain 
the absence of current-bedding in  h is sha llow  seas b y  in tro d u c ing  barriers. These 
w ou ld  cu t off free m arine c ircu la tion  ; an d  to x ic  b o tto m  cond itions can  also be ascribed 
to th is circum stance.

Reference is m ade to K .  A nd rée  (1905), w h o  doubted  the  deep-sea origin of these 
E a s t  In d ia n  rad io la rian  rocks and  those of the  A lp in e  T r ia s . T h e  cherts of the Culm 
m ay  also be a case in  p o in t, since along the  r ig h t b an k  of the  R h in e  Posido n ia  beds and 
Cu lm  facies are in terca la ted . T h e  determ in ing  fa c to r seems to  be one of sedimentation, 
not of depth. A . L .

448 A B S T R A C T S .

1025.* Geology of Honda District, Colombia. J .  W .  B u t le r .  Bull. Ainer. Ass. Petrol. 
Oeol., M a y  1942, 26 (5), 793-837.— T h e  to w n  of H o n d a  is s itua ted  on  the  R io  Magda
lena, north-west of Bo g ota . H e re  d ifferen t sed im en ta ry  fac ies characteristic  of the 
U pper and  M id d le  M agdalena V a lle y  regions m a y  be traced  in to  each other, and so 
be correlated. T h ree  d is tin c t geom orpho log ica l sub-provinces o ccup y  north-south 
belts. Going from  east to west, w e  find  :—

(1) T h e  W e s t Slope of the  C o rd ille ra  O rie n ta l is m ade up  of the  G uadas group 
(Eocene) resting on Cretaceous and  o ve rth ru s t w es tw ard  up o n  the  H o n d a  series 
(M iocene), w h ich  lies con fo rm ab ly  on  the  Co lorado series (U p p e r Oligocene). The 
Colorado is of sands w ith  subangu lar pebbles of q uartz  and  b lack  chert, followed by 
m ottled  shales and  sandstones, above  w h ich  a  15-cm. seam  o f lig n ite  is succeeded 
1-5 m. h igher up  b y  a  30-cm. fossiliferous bed co n ta in ing  Corbula, Hemisinus (?), and 
fish teeth. T h is  m arine  to b rack ish  assem blage is tak e n  to  represent the L a  Cira 
zone. L a te r  there are shale, w h ite  sand, an d  coal. L a rg e  se lin ite  c rysta ls  and yellow 
ha lite  p rec ip ita te  occur throughout.

A lthough  am phiboles are  p ra c t ic a lly  absent in  the  Co lorado, th e y  are  characteristic 
in  h e a vy  residues from  the  H o n d a  series, in  w h ich  the  L o w e r  H o n d a  (1600 m .) is 
d istinguished b y  finer tex tu re  and  b y  absence of andesitic  an d  d ac itic  pebbles from 
the U p p e r H o n d a  (2400 m .). O n  a  h e a v y  m in e ra l basis co rre la tion  is w ith  the Rea l 
series. P lan ts  in  an  o u tly in g  p a tch  of U p p e r  (? ) H o n d a , a t  F a la n , inc lude Bambusium, 
Heliconia, Ficus, Persea, Nectandra, suggesting a w e t tro p ica l environm ent.

(2) T he  L lan o s  of the  M agd alena  V a lle y  are  un d e rla in  m a in ly  b y  a llu v ia l fans of 
the Mesa fo rm ation  (late P liocene  or e a r ly  P le is tocene ), up  to 350 m. th ick , deposited 
from  western m ountains upon w h a t  m a y  be a  sync lin e  of H o n d a  s tra ta  produced by 
intense post-Honda fold ing. One fa n  dam m ed the  M agd a lena  r iv e r  a t  the  tow n of 
H onda, so th a t, as w e ll as current-swept deposits, some of the  beds w ere la id  down 
under still-water conditions in  “  L a k e  H e t tn e r .”  T ra in s  of boulders are taken  as 
m arking stream  channels. T he re  is m u ch  p y ro c las tic  m a te r ia l from  volcanoes of the 
Cordillera Central.

The succeeding G u a li fo rm ation  (P le is tocene ), 21-33 m . in  th ickness, is m ostly  re
worked Mesa, and  occurs in  m odern va lle ys . A lth o u g h  porous lik e  the  Mesa, it  is 
more densely colonized b y  vegetation , sinco it  freq u en tly  ca rries a  veneer of a lluvium .

(3) T he  east slope of the  C o rd ille ra  C e n tra l consists of m etam orph ic and  plutonic 
rocks— T o lim a b a th y lith . F ro m  it  stream s flow  in to  the  L lano s .

E a r lie r  authors like  H .  S t il le  and  J .  V .  H a r r is o n  regarded  the  M agda lena  V a lle y  as 
a  graben. O thers have  suggested th a t  it  is a  ram p  v a lle y  w ith  o ve rth ru st faulting
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on the west side as w e ll as o n  the  east. W h i le  le av in g  th e  question open, B u t le r  
inclines ra th e r to  the  v ie w  th a t  a p re- T e rt ia ry  pen ep la in  em bracing  p a rt  a f the  C o rd il
lera Centra l has been t ilte d  eastw ard . I n  a n y  case the  v a lle y  is of te c to n ic  origin, 
stru ctu ra lly  o u tlined  in  the  post-M iocene ra th e r th a n  la te  C retaceous ; and  erosion 
was the m ost im p o rtan t agent in  its  deve lopm en t b etw een  H o n d a  and  M esa  tim e.

A .  L .

1026.* Base Exchange and Sulphate Reduction in Salty Ground-Waters Along Atlantic 
and Gulf Coasts. M a rg a re t D . Fo s te r . Bull. Amer. A ss. Petrol. Geol., M a y  1942, 26
(5), 838-851.— I n  the  G u lf  Coast p la in , if  sam ples are tak e n  d ow n  d ip  to w ard s  the  sea, 
the shallow w aters  in  sands are  o f n o rm a l ca lc iu m  b ica rb on ate  typ e , b u t th e  deeper 
waters con ta in  instead  sod ium  b ica rb on ate  fo rm ed  b y  reac tio n  w ith  base-exchange 
minerals— glaucon ite  an d  ce rta in  h yd ro u s  alum ino-silicates— w h ich  a t  th e  tim e  of 
deposition, if  no t subsequently , w ere  sub jected  to the  a c tio n  of sea-water. T h e  deep 
waters are ty p ic a lly  poor in  ca lc iu m  an d  m agnesium , an d  also lo w  in  su lphate  an d  
chloride.

Sea-water is 30-75 tim es m ore co n cen tra ted  th a n  un co n tam in a ted  w a te rs  of the  
Coastal P la in , so th a t  a  sm a ll ad m ix tu re  of sea-water r ich  in  ca lc ium , m agnesium , 
sulphate, and  ch loride, shou ld  p roduce  a  no tab le  increase o f these constituents. I n  
no case, how ever, does there  appear to be a  sim ple  m ix tu re  o f sea-water a n d  fresh 
water. A cco rd in g ly  i t  is  concluded  th a t  base-exchange m in erals in  the  sands cannot 
be in  equ ilib rium  w ith  p resent-day sea-water o r w ith  m ix tu res  of sea-water an d  fresh 
ground-water. T h is  suggests th a t  th e  san d y  s tra ta  h a ve  been flushed  m ore o r less 
free of salt-water fa rth e r d ow n  d ip  th a n  a t  p resent b y  w a te r  h a v in g  low er Ca/A ’a 
and ilg jN a. ratios, an d  th a t  base-exchange m inera ls  h a ve  rem oved  C a  an d  M g  from  
encroaching sea-water an d  h a ve  su bstitu ted  sodium .

The p o ve rty  of su lphate  reca lls  o ilfie ld  w aters, an d  those associated  w ith  su lphide 
in carbonaceous rocks. I t  is n o t  k n o w n  to  w h a t  dep ths of b u ria l in  sed im ents sulphate- 
reducing organ isms— anaerobic b acte ria— rem a in  a c t iv e  ; o r w h e th e r in an im ate  organic 
matter m ay  p la y  a  v e ry  slow  p a rt in  reducing  su lphates a t  low  tem peratu res, a lthough 
such reduction can  take  p lace  a t  700-1000° C.

M u rray  and Ir v in e — Trans. R . Soc. Edinb., x x x v ii,  1895— found  th a t  w a te r from  
blue muds of the  ocean b o tto m  w as  low er in  su lphate  an d  h igher in  b icarb on ate  th a n  
normal sea-water. A s  the  ca lc iu m  co n ten t of th e  w a te r  w as n o t ab ove  no rm a l, the  
increase of b icarbonate  w as  a p p a re n tly  due to  d eox id ation  o f su lphates b y  organic 
matter, and  to the  ca rbon ic a c id  th u s  p roduced  decom posing ce rta in  m inerals.

Connate w aters  w ith  lo w  su lp ha te  an d  h ig h  b ica rb on ate  co n ten t m a y  h a ve  existed 
in the rocks since the  tim e  of fo rm atio n . T h is  w a te r  m ig h t m ig ra te  seaw ard  as the  
head of sea-water fe ll, an d  la te r  re tu rn  as th e  h ead  rose. A .  L .

1027.* 1941 Supplement to Sutter (Marysville) Buttes Development, Sutter County,
California. W .  S ta ld e r. Bull. Amer. A ss. Petrol. Geol., M a y  1942, 26 (5), 852— 
856.— T he  possib ilities of the  M a ry s v il le  andésite  core w ith  la te r  rh yo lite  an d  andésite 
stocks were recognized in  1932 b y  S ta ld e r, an d  since th e n  six  w e lls  h a ve  been d rilled . 
These have obta ined  co m m erc ia l q u an tit ie s  o f gas (1) in  b aked  an d  cracked  shales 
adjacent to the  core an d  (2) in  la te ra l t i lte d  sands. C retaceous sedim ents, close to 
the core, d ip  a t as m uch  as 75°, an d  th is  is a ttr ib u te d  to  the  in it ia l andésite  in tru s io n  
(see also C. B .  H u n t ,  Bull. A .A .P .G ., F e b ru a ry  1942).

I n  lone  sandstone, an d  B u t t e  g rave ls  (Eo ce n e ), f  m ile  south  of the  core, d ips of 
90° are found, w here  beds a lre a d y  s teep ly  in c lined  w ere pushed to  a v e r t ic a l position  
by a ehonolith, 2000 ft. th ic k , w h ich  ju ts  o u t s idew ays fro m  the  core.

W e ll N o. 2 m et d io rite  a t  7014 ft . I t  is no t kn o w n  i f  th is  fo rm s p a rt  of a n  iso la ted  
intrusion or is p a rt of a  basem ent com p lex . I n  the  fo rm er case, S ta ld e r  suggests 
that o il m ay  y e t  be d rilled  a t  13,000-14,000 ft . in  a co n tin u a tio n  of the  H o rse to w n  
oil-sands (Cretaceous), kn o w n  fro m  th e ir  o u tc rop  o n  the  w est side of the  Sacram en to  
Valley.

A ll the gas a t M a ry s v ille  B u t te s  has a gasoline odour, b u t cann o t be classified  as a 
wet gas. ~ A .  L .

1028.* A Silurian Graptolite Zone in Crane County, Texas. C. E .  D ecker. Bull. 
Amer. Ass. Petrol. Geol., M a y  1942, 26 (5 ), 857-861.— F ro m  b lack  sh a ly  lim estone a t
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9340 ft. down, in  U n iv e rs ity  Lan d s , B lo c k  31, C rane C o u n ty , Texas, Monograptus 
vomerinus (N icho lson), ind ica ting  a  S ilu r ia n  age, an d  a  conodont like  Qyrognathus 
prim us S tauffe r, h a ve  been d iscovered . O ne specim en of the  g rap to lite  suggests 
approach to M. vomerinus basilicus E l ie s  an d  W o o d , w h ich  is also found in the 
Chicago area. M . vomerinus appears in  the  U p p e r  L o ck p o rt  shale (N iagaran ), at 
B lu e  Is lan d , Illin o is , and  has a  long range in  the  W e n lo c k  of B r ita in .  I t  also 
occurs in  Bo h em ia  and  A u s tra lia . A . L .

1029.* Test on Cedar Creek Anticline, South-Eastern Montana. O. A .  Seager. Bull.
Amer. Ass. Petrol. Geol., M a y  1942, 26 (5), 861-864.— A  9680-ft. boring, completed 
in  O ctober 1941, of w h ich  an  ou tline  log is g iven  co ve ring  a ll  fo rm ations from  pre- 
Cam brian  to Cretaceous, w ith  the  exception  of the  S ilu r ia n  and  D evo n ian , wh ich are 
absent, provides a va lu ab le  check-up on the  underground  s tra t ig rap h y  of Montana, 
about w h ich— as in  the B ak e r- G le n d ive  an tic lin e— there  has been confusion.

A . L .

1030.* Selected Annotated Bibliography on Oil-Field Waters. L .  C. Case and others.
Bull. Amer. Ass. Petrol. Geol., M a y  1942, 26 (5), 865-881.— T h is  b ib liog rap hy  covers 
Canada, R u m a n ia , R uss ia , T r in id a d , an d  Venezue la , as w e ll as the  U .S .A .,  but does 
no t include references to  the  W a te r  S u p p ly  P a p e rs  o f th e  U .S .  G eolog ical Survey. 
Papers  b y  about a hund red  d ifferen t au tho rs  are  b r ie f ly  outlined . A . L .

1031.* Wildcat Drilling in 1941 with Comments on Discovery Rate. F .  H .  Lahee.
Bull. Amer. Ass. Petrol. Geol., Ju n e  1942, 26 (6 ), 969-982.— A  w ild ca t is a  hole drilled 
com pletely  outside the  boundaries of pools a lre ad y  developed , an d  fa r  enough from 
producing areas to  be a  test of new  possib ilities. “  Sem i-w ild ca ts ”  are  described 
b y  Lah ee  as w ells  d rilled  in  kn o w n  fields fo r exp lo ra tio n  b e low  estab lished  o il horizons. 
These are excluded from  the  present account.

W ild ca ts  com pleted  in  1941 in  tw en ty- fo u r S ta te s  of the  U .S .A .  num bered 3264 
against 3038 in  1940. A ve rag e  dep th  increased  fro m  3339 ft. to  3559 ft. in  the whole 
a r e a ; and  from  4209 ft. to 4372 ft. in  the  southern  S ta tes .

O f w ild ca ts  located  on tech n ica l ad v ice  o f a  geological and/or geophysica l nature 
471 were successful fo r o il o r gas, an d  1928 w ere  d ry . T h ir t y  w ells  sunk for non
techn ica l reasons w ere successful, against 771 th a t  fa iled , tw o  producing  and sixty- 
tw o d ry  sites w ere selected fo r no ascerta inab le  reason.

W ild ca tt in g  is on the  increase in  C a lifo rn ia , Texas, K a n sa s , Lo u is ian a , and  Ill in o is ; 
b u t decreasing in  M ich igan  and  M ississippi.

F iv e  tim es as m an y  w ild ca ts  resu lt in  d isco ve ry  w h ere  p rofessional advice  has been 
sought as where the  d rillin g  is fo r non-technica l reasons. I n  1939 the  figure was 
between 1-5 and  2-2 tim es. D eep  d rillin g  has increased  the  dem and  for geological 
help. /  A . L .

1032.* Developments in 1941, Gulf Coast of Upper Texas and Louisiana. O. L .  Brace.
Bull. Amer. Ass. Petrol. Geol., Ju n e  1942, 26 (6 ), 983-990.— T h e  un favourab le  trend 
in  U p p e r T exan  coasta l d iscoveries, w h ich  set in  ab o u t 1937, con tinued  in  1941. 
F ifte e n  new  areas were b rought in to  p rod uctio n , b u t  th e  n ew  reserves are certain ly 
sm aller th a n  those of ten  areas d iscovered  in  1939.

Coastal Lo u is ian a  had  a reasonable y e a r  w ith  seventeen  new  p roductive  areas, 
a lthough none of these is outstand ing.

A c t iv it y  on the W ilc o x  (Eo cen e ) tre n d  has been successful in  Texas, b u t not in 
Lou is iana . T h e  new  M agn o lia  fie ld  in  M o n tg o m ery  C o u n ty , Texas, m a y  have big 
reserves. A . L .

1033.* Developments in South-Eastern United States in 1941. U .  B .  Hughes. Bull.
Amer. Ass. Petrol. Geol., Ju n e  1942, 26 (6 ), 991-999.— T h e  trends in  the  south-eastern 
U .S .A . are : decrease of w ild c a t  an d  geop hysica l a c t iv i t y ,  in cep tion  of core-drilling 
program m es b y  eight m a jo r com panies, co n tin u a tio n  of the  leasing program m e in 
South M ississippi and its  extension in to  A la b a m a  an d  F lo r id a , and  g radua l eastward 
shifting of exploration.

A  12,399-ft. hole in  south-western A la b a m a  has p en e tra ted  the  B u c k n e r  limestone,
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Sm ackover lim estone, an d  E a g le  M ills  fo rm atio n  o f Ju ra s s ic  age. T h e  Sm ack o ve r 
produces o il in  A rkan sas  an d  e v id e n tly  extends across the  M ississipp i em baym en t.

The T in s le y  oil-pool, M ississipp i, has been o u tlined , an d  a  new  sand, the  M cG raw , 
has been found in  the  base of the  E u ta w  (U p p e r  Cretaceous).

Fo u r new  sa lt dom es are reported . A  tes t of the  W ilc o x  (Eo cen e ) on top  of the  
K in g ’s dome, W a r re n  C o u n ty , w h ich  p roves  to  be uneconom ic, shows low -g rav ity  
asphaltic o il and  w a te r , suggesting poss ib ilities in  the  W ilc o x  of the  region.

Production  fo r 1941, e n t ire ly  fro m  M ississipp i, w as m ade up  as fo llow s : T in s le y  
field (327 wells), 15,279,323 b r l . ; P ick en s  fie ld  (3 w e lls ), 209,997 b r l . ; C a ry  field 
(1 well), 3758 b r l . ; S h a rk sb u rg  (1 w e ll), 7753 b rl. A .  L .

1034.* Developments in South Texas During 1941. L .  B .  H e rr in g . Bull. Amer. 
Ass. Petrol. Geol., Ju n e  1942, 26 (6 ), 1000—1006.— P ro ra tin g  of casing caused com m ent, 
but necessary m ate ria ls  w ere  a va ilab le  u n t il the  la s t few  d ays of 1941. P ro d u c tio n  
remained s teady a t  81 m illio n  b rl., b u t  the  p rop o rtio n  o f  y ie ld  to  th a t  of the  U .S .A .  
as a whole, fe ll fro m  6-29%  to  5 8 % .  R ese rves  added  b y  n e w ly  d iscovered  areas 
were small, except fo r com p le tio n  o f good w e lls  in  W ilc o x  sands, in  L a  Sa lle  and  B e e  
Counties.

E le c tr ica l logging h a v in g  led  to a  neg lect of the  sav ing  of samples, geologists are 
now hav ing  to re-educate d rille rs  in  the  va lu e  of palaeontological data .

The V icksb u rg  flexure, trend ing  north-east p a ra lle l w ith  the  coast, and  evidenced  
b y  down-dip th icken ing  of L o w e r  F r io  and  V ick sb u rg  beds, can  be m easured through 
thousands of feet. C losely  associa ted  w ith  i t  a re  an tic lines , fau lts , unconform ities, 
and sand wedges, a l l  co n tr ib u tin g  as trap s  fo r gas and  oil. T raceab le  fro m  S ta r r  
County, on the  R io  G ran de , to  Ja c k s o n  C o u n ty , on the  G u lf  of M ex ico , it  is the  out-, 
standing s tru ctu ra l featu re  of S o u th  Texas.

O n ly  one new  gas-recycling u n it  w as started , b u t there  is rebu ild ing  of o ld  p lan ts  
to stabilize an d  re ta in  th e  b u tanes an d  propanes. These are  no w  in  huge dem and  
for synthetic ru bb er an d  100-octane gasoline. A .  L .

1035.* West Texas and South-Eastern New Mexico Development in 1941. W e s t  
Texas G eolog ical S o c ie ty  C om m ittee . Bull. Amer. Ass. Petrol. Geol., Ju n e  1942, 
26 (6), 1007-1039.— I n  1941 W e s t  T exas  saw  greatest deve lopm en t since 1937. 2325 
wells were drilled , of w h ich  2190, o r 9 4 % , w ere  producers. T h e  S lau g h te r fie ld  in  
the San  A nd reas zone of the  L e o n a rd  (P e rm ia n ) w as the  m ost a c t ive , w ith  678 new  
wells over a p roved  area of 57,000 acres.

D rilling  in  the  p re-Pe rm ian  w as of p rim e  im portance  in  the  A b e ll field, Pecos 
County, where 40 w e lls  w ere  com p leted  as producers in  the  M c K e e  sand of the  S im pson  
(M iddle O rd o v ic ian ). I n  ad d ition , 7 y ie ld  fro m  the  W a d d e ll sand  of the  sam e series, 
and 1 from  the  E lle n b u rg e r  (C am b ro-O rd ovic ian ), w h ich  is m ore p ro d u c tive  elsewhere, 
e.g., in  the A pco  Po o l, Pecos C o u n ty , an d  in  R e a g a n  and  C rane Counties. "

In  Todd  field, C ro cke tt C o u n ty , d iscovered  in  M a rch  1940, 6 new  p roducing  w e lls  
have been sunk  in  S t ra w n  cr in o id a l lim estone (L o w e r  Pe n n sy lv a n ia n ).

In  south-eastern N e w  M ex ico  there  w as a  decline of 31-5% in  the  num ber of w ells  
drilled in  1941, an d  the  p rop o rtio n  of d ry  holes rose to  70 o u t of a to ta l o f 371. T h e  
most a c tive  fie ld  w as th e  M a lja m a r , w ith  61 new  wells, o n ly  3 of w h ich  w ere  d ry . 
There were fo u r new  d iscoveries in  the  Y a te s , S even  R iv e rs , and  G rayb u rg  zones, a ll 
of w h ich belong to  th e  G u ad a lu p e  series (P e rm ia n ). A .  L .

1036.* New Developments in North and West-Central Texas, 1941. N o rth  Texas 
Geological So c ie ty . Bull. Amer. A ss. Petrol. Geol., Ju n e  1942, 26 (6 ), 1040-1049.— I n  
1941, 1972 oil-producing w e lls  w ere  d rilled  as against 1130 d ry  holes. T h e re  w ere  
53 new gas wells.

W ic h ita  C o u n ty  leads w ith  438 n ew  oil-wells aga inst 119 d ry . S in ce  the  v a lu e  of 
the E llen bu rg er (C am b ro -O rd o v ic ian ) in  the  K .M .A .  area  w as d iscovered  in  A p r i l  
1940, 116 wells h a ve  been su nk  in to  it ,  an d  of these 104 are  flow ing, 9 are  pum ping , 
and 3 are d ry . T h e  to ta l p rod u c tio n  of W ic h i t a  C o u n ty  fo r the  y e a r  w as 15,702,000 
brl. A rch er C o u n ty  w as  nex t, w ith  7,585,000 b rl.

As w ell as in  the  E lle n b u rg e r, d iscoveries h a ve  been m ade in  M ississipp ian  lim estone ; 
in the Bend , Caddo, S tra w n , C an yo n , an d  C isco groups of the  P e n n s y lv a n ia n ; an d  in
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the W o lfcam p  (p robab ly  Pe rm ian ). T h e  o n ly  v irg in  p rod uc ing  horizon discovered 
is the D o th an  lim estone (Pe rm ian ) of M erke l pool, T a y lo r  C o u n ty . A . L .

1037.* Developments in East Texas During 1941. F .  R. D e n to n  an d  R .  M . T ro w 
bridge. Bull. Amer. Asa. Petrol. Geol., Ju n e  1942, 26 (6 ), 1050-1057.— Increase of 
exp loratory tests resu lted in  the  find ing  of th ree  new  o ilfie lds. T w o  produce from 
the W oodb ine, base of the  G u lf series (U p p e r  Cretaceous), and  one from  the  Rodessa 
zone of the Lo w e r G len  Rose , m idd le  of the  T r in i t y  (L o w e r  C retaceous).

I n  the H aw k in s  field, the  m a jo r 1940 d isco very , 243 oil-wells, 3 gas wells, and 8 dry 
holes were com pleted. T here  is ex tensive  fau ltin g  an d  p ro b ab ly  o ve r 900 ft. of closure 
on top of the W oo d b ine  sand. One m arg ina l ho le  reach ing  the  P a lu x y  (Lo w er Cre
taceous) has proved  d ry . Pipe-lines w ith  a  d a ily  ca p a c ity  of o ve r 40,000 brl. have 
been la id  to the field.

A ltogether 1145 wells— 202 d ry — w ere  d rilled , as com pared  w ith  659— 114 d ry— in
1940. °  A . L .

1038.* Colombian Area’s Outlook Improved by Well Showing. A non . Oil Wkly,
31.8.42, 106 (13), 48.— T res B o cas  3 on the  B a rc o  concession has g iven  o il a t the rate 
of about 170 brl./day. T h is  w e ll lies 3 m l. east of N o . 2-A, a  400-brl. producer recently 
completed.

Casabe 5 on the  Y o n d o  concession in  the  M agd a lena  V a lle y  is reported  to have 
yie lded  o il a t  the rate  of 800 b rl./d ay  on test, and  constitu tes  the  fifth  consecutive 
producer in  th is area. G . D . H .

1039. An Engineering Study of the Magnolia Field in Arkansas. H .  F .  Winham.
Petrol. Tech., Sep t. 1942, 5 (5), A . I .M .M .E .  T ech . P u b . N o . 1491, 1-20.— T h e  surface 
structure a t  M agno lia  was defined as e a r ly  as 1921, and  the  firs t w ild ca t was drilled 
in  1923. Severa l shallow  w ells fo llow ed w h ich  w ere  no t tak e n  below  the Upper 
Cretaceous and  d id  no t find  com m ercia l o il o r gas show ings. I n  1935, the  lowermost 
G len Rose was penetrated, ag a in  w ith o u t show ings. Seism ic w o rk  preceded the drilling 
of the d iscovery w ell, w h ich  w en t to 6325 ft . w ith o u t find ing  com m ercia l production. 
Th is w e ll was deepened to the  Sm ack o ve r an d  e ve n tu a lly  com pleted  as a producer 
a t 7647-7652 ft. and  7664-7669 ft. in  1938. I t  lies near the  no rth ern  m arg in of the 
pool. D eve lopm ent spread east and  w est u n t il 87 w e lls  w ere  p roducing  a t the end of 
1939, a fte r w h ich  deve lopm ent slackened. A  40-acre spacing  w as adopted. Three 
strings of casing are set in  a ll wells.

The  gas-oil con tact w as a t  7140 ft . below  sea-level, an d  th e  o il-w ate r contact at 
7318 ft. T h e  gas was cem ented off, and  each w e ll w as tested  on com pletion to deter
m ine th a t the gas-oil ra tio  w as belo<V 2000 cu. ft./b rl. A n  a c t iv e  w a te r d rive  was 
expected and  was found. T h e  w ells  w ere  cored and  tested  th o ro u g h ly  fo r perm eability 
and porosity. Im p e rv io u s  streaks w h ich  w o u ld  p reven t v e r t ic a l m ig ra tio n  were found 
in the 300 ft. of reservo ir rock . T h e  casing w as p erfo ra ted  a t  the  perm eable streaks, 
working from  the low est up w ards and  p lugging w h en  w a te r  encroached.

F ro m  the U p p e r Cretaceous a ll the  beds of E a g le  F o rd  o r W o o d b in e  age are missing, 
and from  the Com anchean n e a r ly  2500 ft. o f W ash ita- F re d e rick sb u rg  and  Upper 
G len Rose s tra ta  have  been eroded. B e lo w  the  C retaceous are  beds w h ich  m ay be 
Ju rass ic  (Bu ckn er, Sm ackover, and  E a g le  M ills ). P ro d u c tio n  a t  M agno lia  has been 
found on ly  in  the Sm ackover, a lthough shows h a ve  been repo rted  and  tested in  the 
G len Rose and  Cotton  V a lle y . T h e  S m ack o ve r lim e  consists of dolom itic shale, 
oolitic limestone, an d  crys ta llin e  lim estone, w ith  the  o il in  the  oo litic  limestone, the 
greatest recorded thickness of w h ich  is 340 ft.

The Sm ackover lim e s tructu re  is a n  east-w est an tic lin e . T h e  average northerly 
dip is 6 J ° ,  the  southerly  d ip 4 °. P ro d u c tio n  begins ab o u t 30 ft . d ow n  in  the Sm ack
over lime, and  covers an area estim ated  a t  4494 acres, w ith  the  m ax im um  measured 
structura l relief 372 ft. O n  the south flan k  is an  upper porous and  perm eable streak 
w h ich  is separated in  its  upper p a rt from  the  m a in  p roduc ing  zone, and  th is contains 
a secondary gas-cap. T h is  porous zone extends to the  no rth e rn  flank.

The producing horizon has an  average  p o ro s ity  of 18-5%, 2 0 %  of connate water, 
and perm eab ility  ranging 0-16,000 m illid a rcys , w ith  an  average  of 1500 m illidarcys. 
I  here is a poss ib ility  of some sha llow  p rod u c tio n  from  the  Rodessa , Co tton  Va lley,
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and T rav is  Pe ak . T h e  o il averages 39° A .P . I . ,  an d  m ay  h a ve  30-400 lb . of salt/1000 
brl. I t  has a  sh rinkage of 3 4 % .

The to ta l o u tp u t w as a llow ed  to  reach  ab o u t 21,000 b rl./d ay , an d  in  D ecem ber 
1941 the a llow ab le  w as  ab o u t 165 b rl./d ay/w e ll. E f fo r ts  h a ve  been m ade to  equalise 
the bottom-hole pressures th ro u gh o u t the  fie ld . T h e  o rig ina l bottom -hole pressure 
was 3465 lb ./ in .2; i t  had  fa llen  to  3129 lb ./ in .2 in  D ecem ber 1941, w h e n  18,377,000 
brl. of o il had  been o b ta ined  fro m  116 wells. T h e  o rig ina l gas-oil ra t io  w as 700 cu. 
ft./brl., and  the  present ra t io  ab o u t 889 cu. ft./b rl. A l l  the  gas is processed (about 
17,000,000 cu. ft ./d a y ), an d  y ie ld s  ab o u t 3 1  gal. o f gasoline/1000 cu. ft . T h e  o rig ina l 
reserves are  co n se rva tive ly  estim ated  a t  180,000,000 b rl., g iv in g  455 brl./acre-ft. 
The w a ter has ad van ced , some w e lls  p rod uc in g  considerab le  am ounts of w a ter. T h e  
m ajority  of the  w e lls  m a y  h a ve  a  life  o f 10-15 years. G . D . H .

1040.* Trenton Pay Revives Interest in Western Part of Basin. H .  E .  D a v id . Oil 
Gas J . ,  10.9.42, 41 (18), 77.— T h e  I l l in o is  T re n to n  consists of the  K im m sw ic k , P la t t in ,  
and Jo a ch im  fo rm ations in  the  south , and  th e  G a le n a- P la tte v ille  in  the  north . T h e  
K im m sw ick , due to  its  tightness, g ives o n ly  a  lit t le  o il. A t  D up o  the  T re n to n  is 
much more perm eable, b u t the  eastw ard  e x ten t of th is  ty p e  of T re n to n  is u n kn ow n  
because of the  la ck  of exp lora tion .

E a r ly  in  M a y  1942 a  “  T re n to n  ”  lim estone s tr ike  w h ich  opens up  severa l hundred  
square m iles for exp lo ra tio n  w as m ade a t  S t . Ja c o b . T e n  w e lls  h a ve  been com pleted  
in a p ay  h av ing  a  m ax im u m  th ickness of 45 ft . T h e  w e lls  g ave  80-120 b rl. of o il/day 
before ac id ization, b u t are  repo rted  to  h a ve  p o ten tia ls  o f 500-1000 b rl./d ay  a fte r  
acidization. N one  of the  w e lls  has gone r ig h t th ro u g h  th e  T ren to n , w h ich  lies about 
2317 ft. deep, w ith  the  p a y  zone 33 ft . be low  the  to p  of the  T ren to n . T h e  field, w h ich  
is on a south-trending an tic lin e  w ith  a dom e, m a y  co ve r a t  least 1000 acres. S treaked  
saturation has been found  in  the  T re n to n  o f S t .  C la ir  C o u n ty , an d  th is  strengthens 
the belief th a t  severa l ad d it io n a l T ren to n  o ilfie lds w il l  be found  on  the  w est r im  of 
the Eas te rn  In te r io r  B a s in .

The term  “  T re n to n  ”  as ap p lied  to  O rd o v ic ian  lim estones in  I l l in o i s  is in co rrec tly  
used. T he  T re n to n  lim estone of M id d le  O rd o v ic ia n  age is a  lim estone series found 
in N ew  Y o r k  and  eastern  C anada. W h e n  o il w as found  in  O h io  in  a l im e s t o n e  of 
almost the same age on  th e  crest o f th e  C in c in n a ti A rch , th e  o lder te rm  w as app lied  
to it. D u rin g  the  first I ll in o is  p la y  fo llo w in g  the  d isco ve ry  of o il on the  L a  Sa lle  
anticline, the s tru c tu ra l s im ila r ity  of th is  fea tu re  to  the  C in c in n a t i  A rc h  led  to  the  
hope th a t “  T ren to n  ”  o il w o u ld  be found, and  the  te rm  cam e in to  use in  Illin o is .

G . D . H .

1041.* The Problem of Petroleum Reserves in the United States. P a r t  I .  J .  H .  M cCam - 
mon. Oil Wkly, 14.9.42, 107 (2 ), 17.— T h e  A . P . I .  e stim ate  of p roved  reserves on 
1st Ja n u a ry , 1942, w as 19,589,296,000 b rl. of o il, the  com b ined  reserves of seventeen 
fields accounting fo r 4 3 %  o f th is  to ta l. A t  p resen t p etro leum  supplies a lm ost a th ird  
of the U .S . m echan ica l energy, an d  i t  serves as a  ra w  m ate r ia l fo r m an y  products. 
The fu ll extent of its  usefulness has no t y e t  been reached . T h e  dem and  fo r petro leum  
has increased phenom ena lly , w h ile  the  re la t iv e  im po rtan ce  of in d iv id u a l fields has 
shown a sharp decline, and  a lthoug h  p ro ved  reserves are  increasing , it  is questionable 
as to w hether i t  is possib le to  m a in ta in  a  p rod uctio n  in  excess of a  dem and  not lim ited  
by high prices.

In  most years  since 1859 the  ad d ition s to  reserves h a ve  exceeded the production . 
Lahee’s analyses of the  effectiveness of A m e r ic a n  exp lo ra tio n  show th a t  w h ile  m ore 
and deeper w ild ca ts  have  been d rilled , less o il has been found  in  recent years  excepting
1941. P r a t t  uses a ra th e r d iffe ren t m ethod  of ana lys is , and  also ind icates a d ow nw ard  
trend since 1936. T h e  nu m b er o f d ry  holes per m a jo r field  has risen  m ark ed ly . 
Lahee a ttribu tes the  fa llin g  d isco ve ry  ra te  m a in ly  to  the  grow ing  d ifficu lty  of find ing 
new geological trap s fo r o il. T h e  r e m a in in g  und iscovered  reserves he considers as 
largely either in  unexp lored  regions, in  deeper un reached  reservo irs, o r in  strati- 
graphical traps seldom locatab le  b y  su rface observa tion .

Geological conditions fo r o il fo rm atio n  h a ve  been v e r y  favou rab le  in  Texas, and  so 
it now provides 4 0 %  of the  U .S .  o u tp u t, an d  possesses h a lf  of the  reserves. N in e  
fields in the U p p e r G u lf  Coast h a ve  6 0 %  of the  reserves of th a t  d is tr ic t. N o  deep- 
seated dome w ith  m a jo r closure has been found  since 1937, and  the  increases in  reserves
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have  been m a in ly  from  extensions to kn o w n  fields. I n  the  Y e g u a  there  is a zone of 
p o ten tia lly  m ost petro liferous sands, an d  s tru c tu ra l trap s  w ith in  th is zone have proved 
m ost prolific. G rad atio n a l up- and  down-dip sed im en ta ry  changes lim it  the  favourable 
zone. Subsurface d a ta  ind icate  th a t  no m a jo r reserve w il l  be estab lished b y  deeper 
d rilling  on the large non-piercem ent ty p e  s tructu res of the  deeper coastal zone. The 
m a in  p roductive  reserve of each of the  few  non-p iercem ent dom es is so fa r  lim ited  to 
o n ly  one form ation. A lth o ug h  the  num b er of new  d iscoveries has increased in  recent 
years, the ir aggregate m agn itude has declined. D ow n-d ip  the  W ilc o x  sands are 
said b y  B ra c e  to be re la t iv e ly  poor, w hereas up-dip the  un favo u rab le  facto r is lack of 
structure.

W e s t  Texas has 1 3 %  of the n a tio n a l reserve, 7 0 %  of i t  being p rov ided  b y  seven 
fields. O n the basis of the  wells' d rilled  th is  has been the  second m ost ac tive  area of 
exp loration. T h e  O rd o v ic ian  p rod uctio n  has no t been com parab le  to th a t of the 
Perm ian . V irg in  te rr ito ry  in  W e s t  T exas is d im in ish ing  rap id ly . T h e  Centra l Basin 
P la tfo rm  has now  been fa ir ly  w e ll outlined , and  m u ch  e ffo rt has been expended in 
searching for p roduction  betw een estab lished  fields on  th is  u p lift. T h e  Delaware 
B a s in  has so fa r  y ie lded  o n ly  sm all fields, an d  m a jo r structu res are believed to be 
absent, w h ile  p roduction  from  the  p re-Perm ian  seems u n lik e ly  because of the suggested 
great th ickness of P e rm ian  in  th is  basin. T h e  m a jo r W e s t  T exas reserves are trapped 
b y  structures along the  positive  areas.

D uring  recent years  no outstand ing  fields h a ve  been found  in  the  other producing 
areas of Texas. G . D . H .

1042.* Typical Oil-Field Structures : Fault-Line : Luling and Powell Fields, Texas.
Anon. Oil Gas J . ,  17.9.42, 41 (19), 32-B.— T h e  no rth e rn  an d  w estern  p art of Texas 
has rem ained above sea-level except lo ca lly  and  for b rie f in te rva ls  since the end of the 
Palaeozoic, w h ile  the  coastal p la in  sector t i lte d  south  an d  east throughout the Creta
ceous and  T e rt ia ry . Be tw e e n  these tw o  areas is a  cu rved  hinge-line, the Balcones- 
M ex ia  system  of p ara lle l fau lts , a long w h ich  the  d o w n w ard  m ovem ent was intensified. 
M ost of the fau lts  are norm al, those of the  B a lco n es  system  d ipp ing  south, and those 
of the M ex ia  system  d ipping  no rth . O il a ccu m u la ted  on  the  south, up-thrown side 
of the M ex ia  system , a t  h igh  po in ts  w here  th e  rese rvo ir rocks are  cu t b y  the faults. 
In  the down-faulted b lock  betw een the  tw o  fa u lt  system s a  lit t le  o il has been found 
on loca l structures, the  accum ulations b earing  no re la t io n  to  fau lts .

A t  the  northern  end of the  M e x ia  system  o il is in  the  L o w e r  Cretaceous Pa luxy 
s a n d ; in  the  M ex ia  d is tr ic t the  basa l U p p e r  C retaceous W o o d b in e  sand is the chief 
p a y  ; and  in  the  S a n  A n to n io  d is tr ic t the  L o w e r  C retaceous E d w a rd s  lim e is the main 
p ay , w ith  some o il in  the  G eorgetown, B u d a , A u s t in  C h a lk , an d  T a y lo r  M arl. AH 
the production  is re la ted  to loca l o r reg ional uncon form ities. A n y  horizon which 
produces on antic lines or domes in  a n y  p a rt  of th is  reg ion is a  p o ten tia l p ay  where it 
is trunca ted  up-dip b y  a fau lt.

There  is evidence of up-dip m ig ra tio n  of o il in  the  rese rvo ir horizons un til it is 
stopped b y  a fau lt. O il is genera lly  be lieved  to  h a ve  been form ed near to the horizon 
in  w h ich  it  now  occurs. A t  m an y  po in ts  the  o il,is  in  p a r t  of a  loca l slight dome or 
an tic line  broken b y  a fau lt.

The  d is co ve ry  of the m ino r structu res trave rsed  b y  fau lts  depends m a in ly  on the 
d iscovery of the  fau lt- line an d  its p ro je ctio n  d ow nw ard s to the  producing horizon. 
The  seismograph and g ra v ity  su rveys fa c ilita te  the  lo ca tion  of the  fau lts.

Fo u r  m aps and  tw o  cross-sections are inc luded . G . D . H .

1043.* Many Deep Pays are Found in Montague County Campaign. R- Ingram.
Oil Gas J . ,  17.9.42, 41 (19), 68.— T h is  y e a r  a  7000-ft. w ild ca tt in g  cam paign began in 
M ontague C o un ty  in  the  no rthern  p a rt of the  F o r t  W o r th  basin . A  no rm a l Ordovician 
section has been revealed  in  the  deeper p a rts  of the  basin , th u s  g iv in g  possibilities of 
several p a y  horizons in  ad d ition  to those a lre ad y  p ro d u c tive  n ea rb y . Fou rteen  deep 
pools have been opened in  M ontague C o u n ty  since Ja n u a r y  1939.

T he  F o r t  W o r th  basin is bounded on the  w est b y  the  B e n d  A rch , on the east by 
the M uenster A rch , and on the  n o rth  b y  the  R e d  R iv e r  u p lift . E a r l y  production in 
N o rth  Texas was associated w ith  the  reg ional h ighs aro u nd  the  basin, and  there were 
a  num ber of large shallow  fields. W h e n  the  sha llow  areas w ere la rg e ly  depleted, deep 
d rilling  began, and  deep p ays  were opened in  o r near the  sha llow  fields. Gradually



A B S T R A C T S . 4 5 5  A

exploration extended fro m  th e  h ighs in to  th e  F o r t  W o r th  basin . A  n o rm a l section 
of Pen n sy lvan ian  an d  a  fu ll M iss iss ipp ian  section  w ere  p roved , together w ith  the 
Simpson and  E lle n b u rg e r. S e v e ra l o il d iscoveries fo llow ed . P a r t s  of th e  M ississip 
pian and S im pson are  eroded on  the  su rround ing  highs. A n  east-w est E lle n b u rg e r 
high was show n to cu t across th e  basin . M o st of the  deep w ells  h a ve  found p rod uction  
in the S traw n , S m ith w ick , o r M a rb le  F a lls ,  b u t the  E lle n b u rg e r  is a  d rillin g  ob jective .

Ex ten s ive  geophysica l w o rk  has been ca rried  out, an d  m a n y  loca l stru ctu res have  
been tested.

The pre-Cisco p roducing  horizons of M o n tag ue  C o u n ty  are  lis ted  w ith  the  fields, 
depths, and num b er of wells. A n  E lle n b u rg e r  lim e  s tra tu m  con tou r m ap  shows the  
sites of the pools. G . D . H .

1044.* Study Shows Crude Oil Output Moving Up to Correct Under-Estimates. W .  V .
Howard. Oil Oas J '., 1.10.42, 41 (21), 14.— T h e  m in im u m  d a ily  average  p rod uctio n  
in A p ril was 568,000 b rl. b e low  th a t  of F e b ru a ry ,  w h ile  the  dem and for crude w as o n ly
244,000 b rl. below  F e b ru a ry ’s dem and . T h e  average  d a ily  p rod uctio n  fo r th e  first 
eight m onths of 1942 has been 28,000 an d  34,000 b rl. h igher th a n  d uring  the  same 
period of 1940 and  1941. D u r in g  the  firs t e igh t m onths of 1941 re fine ry  runs w ere 
low, and an  average  o f 104,000 b rl. w as added  to  storage. A  reve rsa l o f cond itions 
in 1941 caused 55,000 b rl./d ay  to be tak e n  fro m  storage. So  fa r  in  1942 supplies of 
crude have a lm ost ba lanced  dem and . T h e  re fin e ry  runs are d ow n  b y  147,000 b rl. 
compared w ith  1941, an d  im po rts  are  d ow n  b y  83,000 b rl. S in ce  F e b ru a ry  1942 
imports have  fa llen  fro m  110 ,0 0 0  b rl. to  zero, an d  a t  the  same tim e  ap pa ren t exports 
have risen from  79,000 b rl. to  169,000 b rl. T h e  A u g u st re fine ry  runs are 105,000 b rl.
above the M a rch  figure, and  224,000 b rl. ab ove  the  M a y  low .

D ata  are tab u la ted  fo r each m o n th  since the  beg inn ing  of 1940 on p roduction , 
storage, im ports, re fine ry  runs, e tc. G . D . H .

1045.* Typical Oil-Field Structures : Unconformities : Zenith, Wherry, and Hollow- 
Nikkel Fields, Kansas. A n o n . Oil Oas J . ,  1.10.42, 41 (21), 64-B.— T h e  C en tra l 
Kansas U p lif t  bounds the  A n a d a rk o  B a s in  on  the  north . I t  w as up lifted  a t  va rio us 
times during  the  Palaeozoic, som etim es poss ib ly  together w ith  a  m u ch  la rge r area, 
for some of the  uncon form ities found  on the  u p lif t  ex tend  ove r m uch  of th e  Mid- 
Continent area. T h e  m a jo r u n co n fo rm ity  is a t  the  top  of the  M ississipp i lim estone. 
The U p lif t  w as subm erged in  the  P e n n sy lv a n ia n , P e rm ian , and  Cretaceous.

In  m an y  of the  fields on  the  U p li f t  the  reservo irs are  associated w ith  unconform ities. 
The oldest is the  g ran ite  w ash , th e n  th e  A rb u ck le  lim estone, V io la  lim estone, M isener 
sand, H u n to n  and  M ississipp i lim estones, basa l P e n n sy lv a n ia n  conglom erate, K a n sa s  
C ity-Lansing , etc. A t  N ik k e i an d  V o sh e ll a ccu m u la tio n  is a long an  u p lif t  dissected 
by. a f a u l t ; a t  Z en ith  on a  nose. W h e r r y  show s evidence of terrac ing . I n  m an y  of 
the fields, especia lly  the  la rge r ones, the re  are few  signs of loca l stru ctu re , an d  o il 
accum ulation is governed  b y  p oro s ity .

M any  of the  fields are  sh a llo w  w ith  num erous pays , and  so m uch  d rillin g  has taken  
place, m a in ly  during  the  las t te n  years . T h e  m ost effective  m ethod  of d iscovering  
new fields has been the  exp lo ra tio n  of m ino r s tru c tu ra l irreg u larities  on  subsurface 
key beds, fo r m ost of the  records are  m odern . R a n d o m  d rillin g  has p roved  of consider
able value.

S tra tum  con tour m aps an d  cross-sections o f some of the  fields are included .
G . D . H .

G eophysics.
1046.* Geophysical History of Darrow Dome, Ascension Parish, Louisiana. J .  B .
E b y  and T . I .  H a rk in s . Petrol. Tech., J u l y  1942, 5 (4), A . I .M .M .E .  T ech . P u b . N o . 
1495, 1-8.— T h e  D a rro w  salt-dom e is c ircu la r  an d  rises to w ith in  4625 ft. o f the  surface. 
I ts  diam eter is ab out 4800 ft ., an d  th e  cap-rock is less th a n  75 ft. th ic k . Som e o il 
has been obtained  from  M iocene  sands ab ove  the  cap-rock, b u t m ost of the  o il comes 
from a narrow  b and  o f w e lls  on  the  east and  south flanks in  M iocene beds a t  5670- 
5840 ft., and  in  O ligocene beds a t  6890-6985 ft ., 7028-7060 ft., an d  8260-8270 ft.

As a result of repeated  re frac t io n  shooting  an d  g ra v ity  w o rk  in  1927 and  e a r ly  1928, 
the impression persisted th a t  D a r ro w  w as  a  dom e, b u t i t  w as no t defined. ’E a r l y  in
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1927 a  refraction shooting repo rt suggested the  existence of a  dome-like up lift in the 
deeper beds, b u t the  in vestig a tion  show ed o n ly  v e r y  s ligh t d isturbance. In  March
1928 torsion balance and  re frac tio n  shooting  p ic tu res  appeared , the  form er showing 
several closing g ra v ity  isogals, and  the  la tte r  one closing re frac tio n  line, b u t neither 
gave clear-cut positive  evidence of a sa lt dom e. T w o  w e lls  d rilled  because of lease 
considerations d id  no t show  the  occurrence of a  dome.

In  1929 reflection shooting began. T h is  w as  d ifficu lt because of the  soft surface 
a lluv ium , and because the  beds severa l thousand  feet deep w ere soft, lenticu lar, and 
w ith ou t good reflecting horizons. M oreover, i t  w as no t then  kn ow n  th a t there were 
v e ry  steeply d ipping beds. D etecto rs w ere  set up  firs t on one side of the  shot-point 
and  then  on the  opposite side, the  firs t lines being  a lm ost north-south  and on the 
south flank of the dome. T h e  reflections on  the  n o rth e rn  line  a c tu a lly  showed less 
tim e for the fa r  detector th a n  for the  near one, an d  on the  south line there was a 
m uch greater d ifference in  reflection tim e  b etw een  the  near an d  fa r  detectors than is 
norm al for the overa ll tim e, a  featu re  w h ich  can  o n ly  be due to a  steep southerly dip 
of the reflecting horizon. A n  effort w as m ade to  co rre late  a ll the  reflections obtained 
w ith  the a id  of d ifferen tia l tim es, an d  th is  p ro ved  successful. N o  deep reflections 
were found round the top  of the  dome. T h e  firs t w e ll d rilled  a fte r completing the 
reflection p ic tu re  found M iocene o il a t  4025—4035 ft. and  sa lt a t 4627 ft.

Reflection  d ip  shooting on the  G u lf  Coast w as in it ia te d  a t  D arro w , and proved 
successful. B o th  the torsion balance and  the  re frac tio n  seism ograph gave some, if 
not satisfactory, dome ind ications, in  sp ite of the  u n favo u rab le  conditions.

G. D . H .

Drilling.
1047.* Cements for Oil- and G as-W ells . P a r t  I .  L .  C. U re n . Petrol. Engr, August 
1942, 13 (12), 23-26.— T h e  sub ject is firs t trea ted  h is to rica lly . T h e  chem ical and 
physico-chem ical p roperties of P o rt la n d  cem ent are  then  discussed. F ro m  the physical 
po int of v ie w  three periods are  recognized in  the  h y d ra t io n  of P o rt la n d  cem en t: the 
so-called “  in it ia l set,”  the  “  fina l set,”  and  the  harden ing  period. T h e  changes that 
characterize these d ifferent periods are the  resu lt of chem ica l read justm ents that, as 
explained in  the artic le , requ ire tim e  to  ach ieve . T h e  in it ia l set is said to have 
occurred w hen the cem ent s lu rry  has lost its  p la s t ic ity  an d  becom e friab le  to such a 
degree th a t tw o pieces of a b roken  specim en w h e n  p laced  in  close con tact w ill not 
un ite to form  a  homogeneous mass. A f te r  the  in it ia l set has occurred, the cement 
undergoes a  fu rthe r chem ical change, as a resu lt of w h ich  i t  acqu ires greater hardness 
un til the fina l set has been ach ieved . I t  is a rb itr a r i ly  defined as th a t  condition when 
a certa in  degree of r ig id ity  is a tta ined , as determ ined  b y  a  penetra tion  needle of 
standard proportions. W it h  m ost P o rt la n d  cem ents the  fina l set occurs in  from 2 to 
5 hrs. afte r the in it ia l set. I t  is of no p a rt ic u la r  sign ificance in  oil-well cementing. 
Fo llow ing  the fina l set, fu rth e r chem ica l read ju stm en ts th roughout a period of 28 
days resu lt in  a g radual increase of s trength  and  hardness. T h e  roles of accelerators 
and retarders are described, together w ith  the  in fluence of fineness and grinding. 
A .S .T .M . tests and  A .P . I .  te n ta t ive  code are  rev iew ed .

T he  influence of deep-well cond itions is stressed. Pressures of m an y  hundreds of 
pounds/in .2 are imposed b y  the  w e ll flu id  (50 lb. o r m ore/100 ft. of depth). The 
methods of p lacem ent em ployed  requ ire  th a t  the  n ea t cem ent s lu rry  be of such con
sistency th a t it  can  read ily  be passed th rou gh  pum ps. T h is  o rd in a r ily  means that 
the am oim t of w a te r used shall be 4 0 %  o r m ore of th e  w e ig h t of the  cement, and 
methods of p lacem ent often p erm it of fu rth e r d ilu t io n  b y  the  w e ll fluid. In  the well 
the cement s lu rry  is u sua lly  con tam inated  to  some ex ten t w ith  m ud, and  perhaps 
also w ith  oil. T h e  cem ent s lu rry  is o ften  m a in ta in ed  in  tu rb u len t flow through 
pum ps and pipes for a \  hr. o r m ore a fte r  i t  is gauged w ith  w a ter. Gas blowing 
through the s lu rry  a fte r it  has reached  its  in tended  position  in  the  w e ll m ay  keep it 
ag itated u n til the in it ia l set occurs. Sa lin e  ground-waters from  stra ta  penetrated 
by  the w e ll m ay  a lte r the  setting  p roperties of the  cem ent. C e rta in  sulphate waters 
m ay  make the cem ent “  unsound ”  a fte r  i t  has set. Pe rm eab le  form ations penetrated 
b y  the well m ay  absorb some of the  w a te r  from  the  cem en t s lu rry . A n y  of these 
conditions m ay  seriously a lte r the  setting  p ro p e rtie s  of cem ent so th a t  it  does not 
perform  its intended function  sa tis facto rily . T h is  p a rt of the  paper is appended with 
35 references. A . H . N.
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1048.* Durability of Cements in Contact with Brines and Chemical Solutions. H .  H .  
M iller. Petrol. Engr, A u g u s t 1942, 13 (12), 50.— R e su lts  on d u ra b ility  experim ents 
carried ou t on 27 cu rren ts  fro m  d iffe ren t m an u factu rers  under ce rta in  contro lled  
conditions are reported . O f a l l  n ea t cem ents tested  to  date, the  acid-soluble cem ent 
and lum nite cem ents are  the  m o st res istan t to  sa lt brines. T h e  resistance of lum n ite  
cement lies m a in ly  in  the  fa c t  th a t , because of its  low  lim e  con ten t, i t  h yd ra tes  w ith o u t 
form ing com pounds eas ily  a lte red  b y  co n tac t w ith  b rine . T h e  resistance of acid- 
soluble cem ent is due m a in ly  to  th e  Pu zzo lan ic  reac tio n  of the  ca rbonate  w ith  the 
active lim e of the  cem ent to  fo rm  a  new  desirab le  com pound.

Cements con ta in ing  fly-ash are  co n s ide rab ly  m ore res is tan t to  b rine  and  sa lt so lu 
tions than  those con ta in ing  o ther ad ju n c ts  as tested. F ly-ash , w h ich  is the  residue 
of burnt, pow dered  coal, w as  o b ta in ed  fro m  six  d ifferen t sources and  w as d ifferent 
m ainly in  the  p artic le  size an d  ca rbo n  con ten t. T h e  p rop o rtio n  of fly-ash used as a 
replacement for cem ent v a r ie d  fro m  1  to  7 5 %  in  steps of 1-3-5-10-20-25-30-50-75%. 
The m ax im um  strength  an d  d u ra b ility  w ith  a l l  cem ents tested  w ere  obta ined  w ith  
20%  fly-ash h a v in g  a  lo w  ca rbo n  con ten t of ap p ro x im a te ly  2 %  carbon and  a surface 
area of about 2600 sq. cm ./gm ., a ltho ug h  fly-ashes of h igher carbon con ten t an d  w ith  
surface areas of 800 sq. cm ./gm . and  finer showed m arked  im provem ent in  the  re 
sistance to brines. F ly-ashes o f m o d e ra te ly  low  ca rbon  con ten t and  a  h igh  fineness 
w ill form  a  Puzzo lan ic  reaction , th u s  im p ro v in g  the  q u a lity  of the  cem ent. T h e  
Puzzolanic reaction  in  cem ent is q u ite  com p licated , b u t i t  is g enera lly  accep ted  th a t  
when Po rt lan d  cem ent hyd ra tes , ce rta in  com p lex  reactions take  p lace, freeing a water- 
soluble h ig h ly  rea c tive  lim e. I t  is w ith  th is  a c t iv e  lim e  th a t  the  silicates of the  
Puzzolanic m ate ria ls  com bine to  fo rm  a n ew  ca lc iu m  s ilica te  com pound and  p reven t 
the form ation of a  c rys ta llin e  a lu m in a te  typ e  m ate r ia l th a t  is re ad ily  acted  on b y  
brines.

The behaviour o f a cem ent in  oil-well b rines depends on the  in d iv id u a l characteristics 
of the cem ent itse lf, as d iffe ren t cem ents w i l l  v a r y  in  chem ica l com position, degree of 
fineness, and w a ter—cem ent ra tio , and  on th e  n a tu re  of the  b rine. T he  m ost ha rm fu l 
effects to cem ent are  due to  su lphates in  th e  b rine, as th e y  ac t on  the  a lum inate  
compound. T h e  su lphites are  also v e r y  hazardous, due to  th e ir  tend ency  to oxidize 
and form  sulphates. M agnesium  ch loride in  b rine  p la y s  an  im p o rtan t p a rt in  b ringing 
destruction to  cem ents. H y d ro g e n  su lphide, w h ich  com m on ly  occurs in  oil-wells, 
is ve ry  destructive  to  cem ent, as i t  com bines w ith  the  ca lc ium  to form  a  hydrosulph ide. 
D urab ility  is also d efin ite ly  re la ted  to w ater-cem ent ra tio , as cem ents con ta in ing  low  
water ratio  showed a m arked  degree o f resistance. A .  H .  N .

1049.* Oil Well Cementing. J .  V .  P o lk . Petrol. Engr, A ugust 1942, 13 (12), 82. 
Paper Presented before Petroleum Industries Association.— Channelling  and  mud-cake 
removal in  cem enting  operations are discussed. Squeeze cem enting  is studied  a t 
greater length. Squeezing in  w ells w here  th ie f sands, channelling, m ud  cakes, or 
other conditions cause the  w e ll to  “  ta k e  ”  the  cem ent s lu rry  under lit t le  or no pressure, 
more than  one ap p lica tio n  o f cem ent is n e a r ly  a lw a ys  necessary in  o rder to  effect a 
shut-off, o r to a t ta in  the  pressure desired. Ex p e rie n ce  has show n th a t  the  m ost 
effective w a y  is to pum p  a  q u a n t ity  of cem ent in to  the  fo rm ation , a llow  i t  to ob ta in  
at least a p a rt ia l set, and  th e n  p u m p  in  m ore cem ent, a llow ing  each succeeding b a tch  
to block-off more channels, u n t i l  a ll a re  closed w ith  cem ent, w h ich  a t  the  end of the 
job w ill be “  p u t a w a y  ”  un der th e  desired pressure. T h is  ty p e  of operation  is kn ow n  
as a m ultip le-batch ”  cem enting . T h e  m u ltip le-batch  m ethod 'of cem enting is 
made possible b y  using the  cem ent re ta in e r w ith  its  c ircu la tion  jo in t, w h ich  provides 
for the p lacem ent of a n y  nu m b er of batches of the  s lu rry  in  one extended  operation, 
in wh ich on ly  one cem enting  hook-up is used, and  o n ly  one com plete shu tdow n  is 
necessary to a llow  the  cem ent to  reach  its  fina l set before d rillin g  out. A .  H .  N .

1050.* Big Modem Storage Yard Stresses Prolongation of Stacked Drilling Equip
ment Life. G . M . W ilso n . Oil Wkly, 24.8.42, 106 (12), 14-20.— D u e  to  possible 
difficulties w ith  rep lacem ents o f p arts , special ca re  is being tak e n  in  storage of equ ip 
ment. One large y a rd  is described  in  deta il. P ra c t ic a l ly  e ve ry  p iece of d rillin g  
equipment, from  the  d raw -w orks d ow n  to  th e  d r illin g  lim e and  V-belts, is g iven  a 
thorough overhaul, repa ired  if  necessary, then  p laced  in  storage in  such a  w a y  th a t  it
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w ill be w e ll preserved, y e t  be im m ed ia te ly  a va ilab le  w h en eve r i t  m a y  be called upon
for fu rther use. .

D raw-works, boilers, and  m ud-pum ps are n e a tly  stacked  m  one p ortion  of the yard 
in  such a  w a y  th a t  th e y  w il l  no t become separated, thu s assuring th a t  a ll previously, 
m ated  pieces w ill be sent ou t on a new  job  as a  single u n i t ; a  system atic and orderly 
scheme is carried  out in  rack ing  and  trea tin g  o f a ll d rill-p ipe, drill-collars, and kellys 
on well-designed p ipe-racks; tool-jo ints are  rem oved  and  g iven  a  thorough over 
h a u lin g ; subs, adapters, fishing tools, an d  s im ila r sm all tools are  cleaned, painted, 
and  stacked in  orderly  row s along a specially-designed ra ck  ; a ll sand-lines and drilling 
lines b rought in  from  the  job  are  e ffic ien tly  cleaned, lub rica ted , m easured, and generally 
checked over in  a  single operation  th ro u gh  use of an  u n u su a lly  efficient portab le shop- 
m ade m ach in e ; an d  a ll sm all tan ks  used for storing  d rillin g  m u d  an d  w ater at the 
w e ll are thorough ly  cleaned an d  p a in ted , inside an d  out. One of the  m ost recently 
installed  features of the  ya rd , and  one the  im po rtan ce  of w h ich  cannot be over
estim ated a t th is p a rt icu la r  tim e, in  v ie w  of the  cu rre n t ru bb er shortage, is a large, 
cool, air-conditioned “  potato  ce lla r,”  in  w h ich  are stored  ro ta ry  hoses, belts of all 
k inds, cordage, and o ther such perishab le goods.

W he re ve r possible, except w here rep lacem ents h a ve  been m ade, e ve ry  piece of equip, 
m ent th a t  was p a rt of the  o rig ina l r ig  is k ep t together, so th a t  w h en  the  un it is once 
more set up on a location, lit t le  tim e  w ill be lost in  assem bling  an d  pipe-fitting. W hen 
a  load of drill-pipe is b rought in  fro m  a  w e ll, i t  is firs t cleaned  of a ll mud-cake, both 
inside and  out. T h e  in te rio r surface is cleaned  w ith  the  a id  of an  air-nozzle operating 
under 120 lb. pressure. T h e  nozzle, w h ich  e ffective ly  b las ts  o u t the  mud-cake particles, 
has a long extension hand le  to p e rm it ru nn in g  i t  from  one end of the  p ipe to the other.

Fo llow ing  th is p re lim in a ry  clean ing  to rem ove  the  dried-out m ud, the  p ipe is cleaned 
inside and  ou t w ith  the  steam  clean ing  un it, p a rt ic u la r  a tte n tio n  being paid  to tool- 
jo in ts and  collar-threads. I t  is then  ca re fu lly  inspected, an d  defective  portions of 
threads o r co llars are m arked  w ith  a  d is t in c t iv e  co lour of p a in t. R e d  p a in t indicates 
th a t the co llar is swelled out, w h ile  y e llo w  m eans th a t  i t  m ust be refaced. Many 
other details of the practices of th is  y a rd  are  g iven . E a c h  m a jo r item  of the usual 
equipm ent on an  oilfie ld is discussed w ith  the  special p recau tions taken  to preserve 
i t  fo r the longest possible tim e. A . H . N.

1051.* Unitization of Gulf Coast Rigs Saves Time in Moving. N . W illiam s. Oil 
Oas J . ,  17.9.42, 41 (19), 31-32.— T h e  ex ten t to w h ich  u n itiz a tio n  of equipm ent and 
standard ization of r ig  layou ts  have  been ca rried  in  some G u lf  Coast rig  assemblies is 
reflected b y  the  co m p ara tive ly  short t im e  requ ired  fo r th e ir  m oves. E v e n  some of 
the biggest, heaviest, and  m ost com plete deep-drilling rigs, h a v in g  extensive auxiliary 
equipm ent specially  p rov ided  to com b at the  hazards encountered  in  deep drilling, 
can  be d ism antled, m oved, an d  set up  again  on an o th er lo ca tion  and  be drilling within 
less th a n  24 hrs. Such  a  tim e  schedule is being  fo llow ed  re g u la r ly  b y  one m ajor com
pany  for its rigs operating  in  one of the  deeper S o u th  L o u is ia n a  fields.

In  th is p a rticu la r field the  w ells  are  d rilled  to  dep ths of 12,000 ft. or lower. The 
short tim e requ ired  for m oving  rigs, a ltho ug h  the  rigs are  am ong the  largest and most 
complete on the G u lf Coast, has co n trib u ted  to  reducing  over-all well-tim e to less than 
30 days, and in  some cases to as few  as 26 days . D r i ll in g  an d  com pleting wells to 
such depths in  th is short tim e  has enab led  the  co m p an y  to  effect im portan t savings 
in  the developm ent of the  field. T h is  is a  d ry- land  field, so th a t  the  short rig-moving 
tim e is not a ttr ib u tab le  to em p loym en t of barge-m ounted rigs. T h e  tim e required 
for m oving  h e a vy  land  rigs cannot be reduced  to app ro ach  th a t  of the  drilling-barge 
rigs used in  m aritim e operations along the  G u lf  Coast. T h e  la t te r  rigs represent the 
highest degree possible of un itiza tion , in  w h ich  a ll equ ipm ent is m ounted  perm anently 
on barges to be towed in ta c t from  w e ll to  w ell.

Photographs illu stra te  the  discussion o n  u n itiz a tio n . A . H .  N .

1052.* Four-Year Operation Shows Merit of Rig Design. H . F .  S im ons. Oil Q asJ.,
1.10.42, 41 (21), 33-34.— A  rev iew  of the  reco rd  of a  rig  w h ich  has been operating for 
four years con tinuously  and  of its  severa l p a rts  as w e ll as the  p ractices used in  drilling 
w ith  it  is g iven. D u rin g  the  4 years  the  rig  has d rilled  23 w e lls  to depths from  3700 ft. 
to 5400 ft. for a to ta l of 130,000 ft. T h is  d r illin g  has a ll been in  So u th  Centra l Okla
hom a in the neighbourhood of A d a . T h is  is an  a rea  w h e re  the  form ations are as hard 
or harder than  those no rm a lly  encountered  in  M id-C ontinen t d rilling .
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D uring  the  d rillin g  of the  130,000 ft. o f hole, the  o rig ina l chains on the  r ig  have  neve r 
been replaced. T h is  is cred ited  e n t ire ly  to  the  use of an  in d iv id u a lly  d r ive n  ro ta ry  
table, w h ich  re lieves the  draw -w orks chains of unnecessary wear, and  a t  the  same 
time perm its com plete insp ection  an d  rep a ir  of the  chains w h ile  d rillin g  is in  progress. 
The chains are inspected  each to u r and  a n y  m issing co tte r  keys replaced. W o rn  p ins 
are rem oved so th a t  the re  is no p la y  b etw een  the  p in s an d  the  side bars. Lu b r ic a t io n  
w ith  a ligh t o il helps to  p reven t ch a in  w ea r an d  troub le .

Drill-pipe now  in  use on  the  rig  is the  string  w h ich  w as purchased  w ith  the rig, and  
it has been used to  d r il l  e v e ry  fo o t of ho le. O n ly  one tw ist-off has been experienced 
w ith  the p ipe, an d  th a t  w as 2 yea rs  ago. I t  is s t ill  in  good shape, an d  w il l  be con 
tinued in  service. T h e  p ip e  is sub jected  to as m u ch  speed an d  w e ig h t as the average 
string (75-150 r.p .m . and  10-20 tons). H o w e ve r , i t  is a lw a ys  b roken  on a different 
jo in t each tr ip , an d  the  jo in t- threads an d  faces are  w a tch ed  for a n y  defects. T h e  w ea r 
on the p ipe is e ve n ly  d is tr ib u ted , as the  p osition  of the  jo in ts  in  the  string  are changed 
on each well— i.e., the  b o tto m  jo in ts  on  one w e ll becom e the  top  jo in ts  in  the  string  
on the next well.

D etails are g iven  o f o the r p a rts  and  p ractices. A .  H .  N .

1053. Patents on Drilling. W .  D . M ounce. U .S .P .  2,296,366, 22.9.42. A p p l. 
29.12.41. Bore-hole too l w ith  a  m agnetic  device .

A . M uh lbach . U .S .P .  2,296,397, 22.9.42. A p p l. 8.5.40. WTell-tool adap ted  to 
lower or raise ap p a ra tus  fro m  wells.

W .  F .  B a te s  an d  C. A .  Y e a tm a n . U .S . P .  2,296,659, 22.9.42. A p p l. 28.12.40. 
M ethod and  equ ipm ent fo r m o v ing  d rillin g  rigs b y  load ing  the  derr ick  structure  on a 
trader un it fo r tran spo rt.

W .  L .  H o m e r. U .S .P .  2,296,852, 29.9.42. A p p l. 3.1.38. E a r t h  exp lo ra tion  b y  
analysing cores fro m  the  sand  to  p red ic t p rod uctio n  of gas, w a ter, o r o il w h ils t  d rilling .

T . E .  M cM ah an . U .S .P .  2,296,939, 29.9.42. A p p l. 5.5.41. W ed -b it p ro tec to r fo r 
bits w ith  toothed  cu tters.

P . Jones . U .S .P .  2,296,996, 29.9.42. A p p l. 3.8.40. D ire c t io n a l d r ift  recorder 
by means of lig h t ra y s  being  recorded  on a  d isc a fte r  reflection  b y  a concave m irro r.

J .  S. Page . U .S .P .  2,297,020, 29.9.42. A p p l. 15.5.40. C ircu la tin g  flu id  w asher
for deep wells.

V . V .  Shepherd  and  O . R .  Peu g h . U .S .P .  2,297,029, 29.9.42. A p p l. 2.1.40. 
W hipstock sleeve fo r d rillab le  liners in  deep-well d rilling .

L .  Spencer. U .S .P .  2,297,031, 29.9.42. A p p l. 23.3.40. C ircu la tio n  v a lv e  for 
cement retainers.

J .  M cC lin ton . U .S .P .  2,297,157, 29.9.42. A p p l. 16.11.40. D rill-b it fo r deep wells.

C. E .  Reed . U .S .P .  2,297,192, 29.9.42. A p p l. 2.7.40. E a r t h  boring-tool h av ing
a toothed cu tte r on roder bearings.

J .  Johnson . U .S .P .  2,297,415, 29.9.42. A p p l. 16.6.39. W h ip s to c k  consisting of
a top and a  bo ttom  p o rtio n  connected  b y  tu b u la r  p ressure cham ber.

E .  G . Leonardon . U . S .P .  2,297,568, 29.9.42. A p p l. 25.2.39. Spontaneous
potential by ind uctio n  m easurem ents on  ea rth  fo rm ations.

W .  M . Mazee. U .S .P .  2,297,660, 29.9.42. A p p l. 27.7.40. Non-aqueous d rillin g  
mud having  an  a lk a li soap o f ce rta in  types . A .  H .  N .

Production.
1054. Oil-Reservoir Behaviour Based upon Pressure-Production Data. H . C. M ille r. 
U .S . B u r . M ines. R e p o r t  of In ve s tig a tio n s  N o . 3634. A p r i l  1942.— I t  is p o in ted  
out in th is report th a t  the  d a ily  p ro d u c tio n  of crude  o il in  D ecem ber 1941 showed



an increase of 1 6 %  over the  figure for 1940, due to a  co m b in a tion  of m ax im um  civilian 
dem and and rising defence requirem ents. So  long as the  w a r  lasts i t  is essential to 
m ain ta in  a steady and  adequate supp ly  of petro leum . T o  do th is, m ax im um  efficiency 
of o il recovery  from  underground reservo irs m ust be ach ieved . M oreover, any  pro- 
ducing m ethod w h ich  jeopardizes to ta l u lt im a te  re co ve ry  m ust be regarded as con
flic ting  w ith  the best interests of na tio n a l defence.

I t  has been found th a t some of the  efficiency of re co ve ry  of o il from  reservoir sands 
and  rocks is sacrificed if  the o il and  gas are w ith d ra w n  too rap id ly . P ro ra tion  has 
p roved  the advantages to be d erived  fro m  shorten ing  the  tim e  during  w h ich gas 
expansion is an  im portan t fac to r in  o il p rod uction , and  con tro lling  p roduction so that 
o il recovery  is the resu lt of w ater-drive . F u r th e r , since the  ra te  of w ithdraw al of 
o il and  gas from  water-drive reservo irs in  w h ich  the  o il is sa tu ra ted  w ith  gas determines 
whether the o il m oves to the  w e ll as a  resu lt of gas expansion, w ater-drive, or a com
b ination  of both , there is need fo r a  m ethod  of d eterm in ing  the  re la tive  importance 
in  o il recovery  of each typ e  of d rive .

T h is  report g ives deta ils of a g raph ic  m ethod  fo r representing  reservoir-pressure 
and oil-production data. T h e  cu m u la tive  decline  of reservo ir pressure (in  pounds 
per square inch) is p lo tted  as ord inates on  a  log ar ith m ic  ch a rt against cum ulative oil 
recovery (in barrels) as abscissae. T h u s  the  re la tio n  b etw een  cu m u la tive  decline of 
reservo ir pressure and  cu m u la tive  re co ve ry  can  be p lo tted  on  a  logarithm ic chart by 
stra ight lines for large increm ents of liq u id  recovered . F o r  some reservoirs one or 
tw o and  for most reservoirs no t m ore th a n  three  o r fo u r inter-connecting straight lines 
w ill exh ib it the pressure decline-oil re co ve ry  re la tions fo r the  en tire  producing life 
of the w ell. T he  lines have  d ifferent slopes, and  the  slope angles, w hen  studied in 
con junction w ith  the p hys ica l ch aracte ris tics  of the  o il and  the  ty p e  of reservoir, are 
capable of revealing  w hether the source of energy  d r iv in g  o il th rough  the sands and 
porous rocks to the wells is the  resu lt of gas expansion , n a tu ra l water-drive, or a 
com bination of both.

The au thor does not suggest th a t  the  m ethod  of p lo ttin g  pressure-production data 
w ill perm it com parison of the o il-recovery efficiency of one fie ld  w ith  th a t  of another, 
although it  m ay  be possible to do so a fte r  the  m echan ics of p roduction  have been 
analysed  for m an y  more reservo irs th a n  h a ve  h ith e rto  been stud ied  in  th is respect.

H .  B .  M.

1055.* Permeability as a Function of the Size Parameters of Unconsolidated Sand.
W . C. K ru m b e in  and  G . D . M o n k . Petrol. Tech., J u l y  1942, 5 (4), A . I .M .M .E .  Tech. 
Pu b . N o . 1492, 1—11.— Severa l a ttem p ts  h a ve  been m ade to  re la te  perm eability to 
the partic le  size in  unconsolidated sands, b u t few  studies h a ve  inc luded  the effect of 
sorting on tile  p erm eab ility . T h e  p e rm ea b ility  depends on th e  square of the average 
grain  d iam eter, the standard  d ev ia tio n  of the  size d is tr ib u tion , the  m ean shape, the 
standard dev ia tion  of the  shape d is tr ib u tion , an d  a  non-dim ensional packing para
meter. I n  the  experim ents described, the  shape and  pack in g  factors were kept as 
constant as possible, w h ile  the  size p aram eters w ere  va ried . A  g lacia l outwash sand 
was sieved into  -^2 classes from  0-125 to  8 m m ., the  tw en ty- fo u r sets of separates 
being m ixed to g ive  norm al p h i curves. I n  the  f irs t set th e  p h i standard  deviation, 
o<t>, was kep t fixed a t 0-21, w h ile  the  p h i m ean v a r ie d  fro m  — 0-75 to 1-25. In  the 
second set the ph i m ean was kep t a t  zero and  oj, w as va r ie d  from  0-15 to 0-8. Pe r
m eab ility  measurements were m ade on the  d iffe ren t sands, an d  also on some of the 
separates, a ll m easurem ents being m ade a t  a  s tan da rd  p orosity  of 4 0 % .

On p lo tting  p erm eab ility  k aga inst geom etric m ean  d iam ete r on  log.-log. paper 
the sieve separates, and  the  m ixtu res w h ich  also had  fixed  stan da rd  p h i deviations 
gave straight lines w ith  the same slope, show ing  th a t  the  p e rm eab ility  varies as the 
square of the m ean d iam eter. T h e  m ix tu res of co n stan t p h i m ean and constant 
geometric m ean d iam eter showed a  decrease in  p e rm ea b ility  as 04, increased. Plotting 
data for the last set of sands as log. p e rm ea b ility  aga inst g ave  a  straight line, 
pointing to an  exponentia l re lationsh ip . T h is  w as  show n  to hold, and k = 
C . GM£2e aia^, where C is the p e rm eab ility  a t  oj, =  0, a l is a  constant, and  GM£2 the 
geometric m ean diam eter.

W h e n  <j(j) is constant, k =  C j  . GM£2, Cl being an  exponentia l fac to r dependent 
on o^.

The  first relationship  was tested on W ils e y ’s p e rm e a b ility  d a ta  for a  series of artificial
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sands of va riab le  m ean size b u t of fixed spread, and  g ave  good agreem ent w ith  the  
experim ental data.

A  p erm eab ility  surface  w as d ra w n  re la tin g  p erm ea b ility , geom etric m ean  size, and  
oj, for log ar ith m ica lly  n o rm a l size d is tr ib u tion s  of fixed  p oro sity , a lthough , as fa r  as 
the experim ental evidence goes a t  p resent, i t  has no t been p roved  to ap p ly  to  p artic les  
less than  ab out 0-25 m m . G . D . H .

1056.* Phase Behaviour in the Methane -Propane-n-Pentane System. R .  H .  D ourson ,
B .  H . Sage, an d  W .  N . L a c e y . Petrol. Tech., J u l y  1942, 5 (4 ), A . I .M .M .E .  Tech . 
Pub . N o. 1490, 1-10.— T h e  com positions of the  coex isting  phases in  the  m ethane- 
propane-n-pentane sys tem  w ere  determ ined  a t  160° an d  220 °  F .  th roughout the  two- 
phase region a t  pressures of 500, 1000, and  1500 lb ./ in .2, and  a t  2000 lb ./ in .2 a t  160° F .  
The m ethod in vo lve d  the  w ith d ra w a l of sam ples of coexisting gas and  liq u id  phases 
from a  vessel con ta in ing  a  heterogeneous m ix tu re  of m ethane, p ropane, and  n-pentane. 
The samples were w ith d ra w n  un der su b s tan tia lly  isobaric, iso therm al conditions a fte r 
equilibrium  had  been a tta in e d , an d  th e ir  com position  w as determ ined  b y  the  co n 
ventional low -tem perature fra c t io n a tio n  procedure.

The experim enta l resu lts p e rm itte d  the  ca lcu la tio n  of gas- liqu id  equ ilib r iu m  co n 
stants, as w e ll as the  estab lishm ent of the  c r it ic a l b eh av io u r of th is  te rn a ry  system . 
The results are presented in  ta b u la r  fo rm , and  d iagram s show the  m o la l com position 
at various tem peratu res an d  pressures, the  effect of m ethane on the  dew-point and 
bubble-point pressures, the  pressure-com position d iag ram  a t  220° F . ,  the  tem perature- 
composition d iag ram  fo r 1500 lb ./ in .2, th e  influence of pressure on the  equ ilib rium  
constant fo r m ethane a t  160° F . ,  eq u ilib r iu m  constants fo r propane and  n-pentane a t 
160° F . ,  and  the  e q u ilib r iu m  constan ts  of the  m ethane-propane-n-pentane system  
when C equals 0-4 (C  =  the  m ol. fra c t io n  of propane in  the  liq u id  phase d iv id ed  b y  
the sum of the liq u id  phase m ol. frac tion s of p ropane and  n-pentane). G . D . H .

1057.* Determination of Oil-Well Capacities from Liquid-Level Data. C. C. R o d d . 
Petrol. Tech., J u l y  1942, 5 (4), A . I .M .M .E .  T ech . P u b . N o . 1475, 1-9.— P ro ra tio n  law s 
in Kansas took in to  consideration  the  q u a n t ity  of o il w h ich  cou ld  be obta ined  from  a 
well in  a p rescribed  period , an d  va rio u s  m ethods w ere used a t  tim es to o b ta in  h igh 
potentials, po ten tia ls  w h ich  cou ld  n o t be m a in ta in ed  an d  w h ich  w ere poss ib ly  con 
ducive to e a r ly  w a te r encroachm ent. B y  1938 the  use of the  bottom -hole pressure- 
gauge instead of the  p h y s ica l tes tin g  of w e lls  h ad  becom e com m on. S in ce  1937 
devices have  been deve loped  w h ich  detect w a ve  reflections from  tube couplings and  
the well liq u id  leve l, an d  so p e rm it th e  co m p u ta tio n  o f the  dep th  to  the  liq u id  leve l 
in the annu lus around  the  tu b in g . These  dev ices  p rov id e  a  re ad y  m eans of m easuring 
the liqu id  d raw-down of a  p rod uc ing  oil-well.

Po ten tia ls  determ ined  fro m  bottom -hole pressures or liqu id-level m easurem ents 
are based on a  straight- line  re la tio n sh ip  b etw een  the  pressure a t  the  bo ttom  of the  w e ll 
and the rate  of p roduction . S u c h  p o ten tia ls  g ive  the  p ro d u c t iv ity  index— the  num ber 
of barrels of o il/day/lb . re d u ctio n  in  bottom -hole pressure. I n  a ll b u t a few  of the  
several thousand  w ells  tested  in  K a n sa s  the  re la tionsh ip  betw een pressure an d  liq u id  
production approx im ated  a  s tra ig h t line . T h e  factors needed for determ in ing  a  w e ll’s 
capacity are the  stab le pressures a t  tw o  p roduc ing  rates, or the  sta tic  pressure an d  a 
stable pressure a t  one ra te . T h e  fo rm er m ethod  is preferred.

B y  control of the  casing pressure m a n y  w e lls  can  be produced  w ith o u t an  apprec iab le  
quan tity  of liq u id  in  the  annu lus. I n  such w e lls  the  effect of the  liq u id  co lum n 
becomes negligib le, an d  bottom -hole pressures m a y  be found  from  the  casing pressure 
and the gas-column pressure. I n  some w ells, the  d en s ity  of the  an nu la r liq u id  co lum n 
remains constant a t  d iffe ren t ra tes  of p rod uction . I f  these w ells  can  be p roduced  
under zero casing pressure, the  bottom -hole pressure can  be considered as p rop o rtiona l 
to the height of the  liq u id  co lum n. T h e  use of bottom -hole pressure gauges is tro u b le 
some. M a n y  w ells  th a t  p roduce lit t le  gas can  be tested  b y  the  use of fill-up data.

The theo ry  and  ca lcu la tio ns  u n d e rly in g  the  va rio u s  m ethods of find ing  the  p ro 
ductiv ity  index are described. U . D . H .

1058.* Progress in Reservoir Technology. P a r t  I .  M . M u ska t. Petrol. Engr, 
August 1942, 13 ( 1 2 ), 27-30.— T h e  p ap e r deals w ith  the  progress ach ieved  in  the  la s t 
decade. Core analys is , th e rm o d yn am ics  of reservo irs, reserves estim ation , and  bottom-
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hole pressure measurem ents constitu te  the  fo u r m a jo r p ortions of the  first part. The 
treatm ent is, in  general, d escrip tive  and  h isto rica l. C e rta in  general rules are indicated 
in  the case of bottom-hole pressure m easurem ents. W h e n  the  ra te  of pressure decline 
is combined w ith  the  p roduction  d a ta  in  the  m an ner used in  the  d ynam ica l method 
of reserves estim ation, i t  is possible to estim ate  the  degree to w h ich  the  o il w ithdrawals 
are replaced b y  the  evo lu tion  of the  d issolved  gases, th e  expansion of gas in  free gas 
zones, or b y  the intrusion  of surrounding bottom -w ater or edge-water. T he  absolute 
va lu e 'o f the  pressure decline below  the  v irg in  pressure also represents a measure of 
the depletion of energy in  the reservo ir, an d  hence of the  dep letion  of recoverable oil. 
The pressure varia tions over a field, as ind ica ted  m ost co n ven ien tly  b y  isobaric con
tours, g ive a graphic p ic tu re  of the  d iffe ren tia l b eh av io u r o ve r the  p roductive area 
of the field. W id e ly  spaced contours an d  low-pressure g rad ien ts ind icate  a uniform 
degree of depletion or a  h igh degree of f lu id  in ter-com m un ication  betw een the various 
parts of the field e ither through the  m ed ium  of a n  o ve r ly in g  gas-cap or the pay  itself. 
Closely spaced pressure contours and  high-pressure g rad ien ts reflect large variations 
in  the extent of local depletion, o r ind ica te  poor flu id  inter-com m unication, and the 
presence of inter-lease m ig ra tio n  tendencies. E r r a t ic  an d  irreg u la r contours will 
result either from  a haphazard  flu id  w ith d ra w a l p a tte rn  o ve r the  field, or a marked 
len ticu la r ity  in  the producing  section. O n  the  o ther hand , system atic trends of 
increasing pressures tow ards the boundaries of a  fie ld  are  in d ic a tive  of the presence of 
undepleted energy sources a t these boundaries, e ith e r in  the  fo rm  of additional oil 
reserves or m obile edge-water d rives. Converse ly , system atic  trends of decreasing 
pressures towards the field boundaries correspond to the  p in ch in g  out of the producing 
section, or to a fa ilu re  of su rrounding edge-waters to  exert an  effective d rive on the 
reservoir. A . H . N .

1059.* Repa iring  and R ed rilling  O il W e lls . J .  R .  T hom as. Petrol. Engr, August 
1942, 13 (12), 46.— T he w r ite r  contends th a t  re p a ir w o rk  a t  a ll tim es offers a very 
lucrative  re tu rn  for sm all investm en t/un it. O ve r  a  period  of 20 years, during which 
tim e the w r ite r has been d ire c t ly  connected  w ith  the  repa ir ing  of hundreds of wells, 
the average cost of p roduction  has been found  to  be ap p ro x im a te ly  S120.00/brl. of 
d a ily  production, w h ich  is less th a n  h a lf  the  cost basis on  w h ich  the poorest grade 
producing p rop erty  can  be bought in  the  open m ark e t. T h e  larger p a rt of this work 
was done before w e ll surveys, e lectrica l logs, an d  o ther m odern  devices were available 
to assist the engineer. W it h  these m o d em  a ids re p a ir w o rk  should  be even more 
a ttrac tive  from  the  standpo in t of sound econom ics.

Exam ples are g iven  to illu stra te  the  va lu e  of re p a ir  w o rk  on o ld  wells.
A . H .  N .

1060.* Use of Explosive Cord for C leaning Perfo rations. W .  A .  Sawdon. Petrol. 
Engr, A ugust 1942, 13 (12), 42.— T h e  exp los ive  ap p lied  to  well-cleaning operations 
is p rovided in  the form  of a  cord  an d  is ru n  in to  the  w e ll on  a  conductor cable. The 
cord extends through the  zone to  be c leaned  an d  is detonated  from  the surface by 
electrical current. B e s t  resu lts are ob ta ined  w h en  the  exp los ive  is in  fluid, as the fluid 
facilitates the transm ission of pressure th a t  c leans the  openings. T h e  k ind  of fluid 
or the static head does no t m atte r. T h e  co rd  has been used in  w ells  having  tem
peratures as h igh as 275° F .

A lthough the explosive cord  has the  appearance of a  slow-burning fuse, it  explodes 
a t a  high rate of speed, the  speed of d eto na tio n  being m ore th a n  4 miles/sec. The 
am ount of explosive/linear foot of cord , how ever, is v e r y  sm all, and  is no t sufficient to 
damage casing or liner. T h e  co rd  is re la t iv e ly  safe to hand le , as it  requires consider
able shock to begin detonation. T h e  clean ing  a c tio n  of the  exp los ive  m ethod of well- 
cleaning depends on the pressure induced  b y  th e  explosion. A s  the fu ll pressure 
must be applied  to m ake it  effective, the  clean ing  va lu e  is d erived  from  the speed of 
detonation, because an y  open perfo ra tio n  to  w h ich  pressure is app lied  in  the usual 
m anner w ill perm it flu id  to flow  th rou gh  it  an d  re lieve  the  pressure on the clogged 
perforations. D ue  to the  g reat speed of detonation , flu id  cannot pass through an 
open perforation fast enough to re lieve  the  pressure on the  clogged o r p a rt ly  clogged 
perforations, and  the pressure is thus ap p lied  to  a ll p a rts  of the  lin e r opposite the cord, 
to all perforations, w h e ther open, p a r t ly  closed, o r closed.

D etails of the  m ethod and  resu lts of experim ents  conducted  above  ground are 
given in  brief. A . H .  N.
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1061.* Development, Operation, and Valuation of Oil and Gas Properties. P a r t  13. 
P . J .  Jon es . Oil Gas J ., 20.8.42, 41 (15), 43—44.— T h is  is the  conclud ing  p a rt of the 
series, and deals w ith  es tim atio n  of o il reserves from  produetion-decline  rates. Fo rm u la ; 
are g iven w ith  illu s tra t iv e  p rob lem s w o rked  o u t in  fu ll. G rap hs  are included . P a y 
out of investm ent is b r ie f ly  discussed. A .  H .  N .

1062.* Safeguarding Oil and Gas Wells against Bombing and Sabotage. J .  O . F a rm er. 
Oil Gas J . ,  20.8.42, 41 (15), 49.— N e ith e r  p o lic ing  no r sand-bagging offers un fa iling  
protection fo r w e ll connections. T h e  best p ro tec tio n  lies in  the  use of sa fe ty  m ech an 
isms of a  positive  o r au to m a tic  na tu re , p laced  severa l hundred  feet below  the  surface, 
where th e y  cannot be dam aged  b y  bom b  im p a ct o r rendered  ineffective  b y  sabotage.

F u ll  p ro tection  of a  w e ll aga inst uncon tro lled  flow  requires safeguard ing of both  
the casing annu lus an d  the  tu b in g  bore. I f  the  casing annu lus is n o t used as a  flow  
conductor, i t  can  be sealed o ff p o s it iv e ly  b y  setting  a  p acker near th e  bo ttom  of the  
well. W h e n  th is  is done on  G u lf  Coast m arin e  locations, ad d ition a l p rotection  is 
gained b y  leav ing  the  an nu lu s fu ll o f h e a v y  m u d  ab ove  the  seal. T h e  w e igh t of the 
tubing, p lus the  w e ig h t o f the  m u d  co lum n, ho lds the  p acke r against the  up w ard  
thrust of the  fo rm atio n  pressure, an d  leaves the  casing annu lus dead a t a ll tim es, 
thus assuring com plete  p ro tec tio n . Sp ec ia l p ackers  fo r p ro tecting  the  annu lus in 
certain other circum stances are  discussed.

The p rotection  of the  tu b in g  section  o f th e  flow  system  is d iscussed h is to rica lly  
from the deve lopm ent o f th e  “  s to rm  chokes ”  in  m arin e  w e lls  up  to  the  present-day 
pressure-differential v a lve s . T h e  n ew  v a lv e  is a n  over-sized bottom -hole choke into  
which is b u ilt a  spring-loaded v a lv e  designed to  rem a in  open so long as the  ca p a c ity  
of the bottom-hole choke is g rea te r th a n  th a t  o f th e  surface choke. A s  long as th is 
relationship exists, v i r tu a lly  a l l  th e  pressure d rop  is ca rried  across the  surface choke, 
since i t  is the  p o in t of g reatest flow  restric tio n . T h e  in s tan t the  ca p a c ity  of the 
surface choke approaches or exceeds th a t  of the  bottom -hole choke, the  p o in t of p res
sure reduction is transferred  fro m  the  surface choke dow n to  the  bottom -hole choke, 
where the resu ltan t pressure d iffe ren tia l in s ta n t ly  snaps the  spring-loaded v a lv e  closed.

The v a lv e  assem bly consists o f an  o rifice section, a  spring-loaded m a in  va lv e , and 
an equalising or by-pass v a lv e . T h e  m a in  v a lv e  is ab ove  the  orifice section, and  is 
held open b y  the  com pression of a  co iled  expand ing  spring  p laced  betw een the  orifice 
section and the  ad ju stin g  n u ts  on  th e  low er end  of the  v a lv e  stem . Chevron-type 
packing p roh ib its  flow  betw een  th e  v a lv e  stem  an d  the  orifice se c t io n ; consequently 
all the flow  from  the  tu b in g  is d irec ted  th ro u gh  the  opening in  the  orifice section. 
A n y  pressure drop across th e  o rifice section acts  aga inst the  area of the  v a lv e  stem, 
tending to close the  m a in  v a lv e  aga inst the  ac tio n  of the  co iled  spring. A s  long as 
the capacity  of the  surface choke is m a te r ia lly  less th a n  the  c a p a c ity  of the  com bined 
areas through the  orifice section, p ra c t ic a lly  a ll the  pressure drop takes p lace  a t  the 
surface choke— there  being  o n ly  a  neg lig ib le  d rop  across the  v a lv e  stem . H o w e ve r, 
when the ca p a c ity  of the  su rface choke approaches th a t  of the  openings, th rough  the 
safety-valve orifice section, a  p ressure d iffe ren tia l is set up  across the  v a lv e  stem , 
causing it  to close in s ta n t ly  and  to  sh u t o ff a ll flow  through  the  tub ing . H ead ing , 
or surging, does no t close the  v a lv e . T h e  v a lv e  is show n  in  section. A .  H .  N .

1063. Applying Bottom-Hole Pressure Data to Production Problems. P a r t  I .  E .  N . 
Kem ler. Oil Wkly, 31.8.42, 106 (13), 22.— P ro ra tio n  b y  restrictions on m ax im um  
gas-oil ratio  is discussed. F lo w  in  a  re se rvo ir is the  m a in  sub ject of the  first p a rt  of 
the paper. I t  is likened  to  flow  in  p ipes. I f  the  flow  is viscous— th a t is, a  viscous 
fluid such as a  h e a v y  o il and  a  sm all p ip e  size is used— the  q u a n t ity  w h ich  w ill flow  
w ill be p roportional to the  d ifference b etw een  P x and  P 2, or

Q =  C 1(P 1 -  P 2).

The p roportiona lity  fa c to r C 1 w i l l  depend  on  th e  v isco s ity  of flu id , leng th  of p ipe, 
and size of p ipe. I f  P 2 =  P ls then  no flo w  w i l l  ta k e  p la c e ; and  i f  P 2 is atm ospheric 
pressure, the m ax im um  flow  ra te  w i l l  occur. I n  the  case of an  o il reservo ir, th ree  
pressures m ay  be kn o w n  o r desired  as in d ica ted  in  a d raw in g  in  the  paper. P m is 
the static reservo ir pressure, o r th e  m ax im u m  pressure a va ilab le  fo r fo rcing  the  flu id  
from the reservoir. P 2 is the  pressure in  b o tto m  of the  w e ll, and  is ca lled  the  p roducing
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bottom-hole pressure, and  P ,  is the  top-hole p rod uc ing  pressure. A s  in  the case of 
the pipe, the q u an tity  of flu id  produced  b y  a  w e ll w i l l  be p rop o rtiona l to  the pressure 
difference forcing the flu id  through the  sand  o r to P m — P 2, or

Q =  C (Pm -  P 2).

T h is  p rop o rtio na lity  fac to r C w il l  o bv io us ly  depend on  the  ty p e  and  thickness of 
sand or fo rm ation  through w h ich  the  flu id  m u st flow . I t  is ca lled  the  productiv ity  
index factor. I t  is genera lly  equal to the  b rl./d ay  w h ich  w i l l  be produced if  the pres
sure a t the sand-face is 1  lb ./ in .2 below  the  s ta tic  rese rvo ir pressure, or w ill be equal to 
the p roduction increase in  b rl./d ay  for each lb ./ in .2 decrease in  bottom-hole producing 
pressure. I n  th a t case, P „  an d  P ? are  g iven  as lb ./ in .2 an d  Q is b rl./day. In  the 
case of the p ipe the re la tion  g iven  in  the  firs t fo rm u la  ho lds o n ly  so long as the flow 
is viscous. T he  same cond ition  app lied  to the  second fo rm u la  fo r flow  through a 
sand. F o rtu n a te ly  the  flow  conditions except a t  v e r y  h ig h  rates are  such that the 
re lation  g iven  in  the  second equation  ap p ly . L i t t le  d a ta  are ava ilab le  to indicate 
w h a t w ou ld  occur a t v e ry  h igh  rates, a ltho ug h  pipe-flow d a ta  w o u ld  ind icate a much 
sm aller increase in  production  w ith  increased  pressure d ifferen tia ls  in  these cases. 
A pp lica tion  of bottom-hole pressures in  using these form ulae is ind icated.

A . H . N.

1064.* Pumping Experiment Designed to Check Various Factors. G . M . Steams. 
Oil Oas J . ,  3.9.42, 41 (17), 31.— T h is  is an  ad van ce  re p o rt o n  experim ental research 
being carried  ou t on a  pum ping  equ ipm ent a t  the  U n iv e r s ity  of Oklahoma. In  
p lanning  the  equipm ent set-up, the  fo llow ing  requ irem ents w ere kep t in  m ind : ( 1 ) 
T he  conditions of an  ac tua l p roducing  o il-well m ust be reproduced  as nea rly  as possible.
(2) T h e  equ ipm ent m ust be so arranged  th a t  a ll p e rtin en t phenom ena can  be observed 
and m athem atica l d a ta  accu ra te ly  recorded. F o r  th is  reason, i t  was decided to 
place a ll the equ ipm ent above the  surface of the  ground. (3) T h e  equipm ent arrange
m ent should be as flexible as possible, in  o rder to  a llo w  changing from  one test run 
to another w ith o u t excessive de lay . (4) T h e  hook-up m u st be m echan ically  sound 
and safe for those who w o rk  on the  p ro ject. A  d iag ram  illu stra tes  the  set-up.

Tests are being m ade first to determ ine the  effect of va r ia t io n s  in  certa in factors 
on the vo lum etric  efficiency of one ty p e  of p um p  assem bly w h en  pum ping oil of the 
specifications g iven  in  the  paper. T h is  is accom plished  b y  ho ld ing  a ll controllable 
variab les constant except one fo r each test. V a r ia t io n  of the  one variab le and 
subsequent p lo ttin g  of the  pum p  efficiency fo r v a r io u s  va lu es  o f th a t  one factor will 
ind icate the  effect of th a t  one iso la ted  cond ition . I n  a  lik e  m anner, each controllable 
factor can  be iso lated one a t  a tim e.

T he  variab les investigated  in  th is  m an ner inc lu de  : (1) P u m p in g  speed. (2) W ell 
depth. (3) V a lv e  spacing. (4) P u m p  subm ergence. (5) O il tem perature. (6) Size 
and length of gas anchor. S im ila r ly , d iffe ren t p um p  assem blies w ith  the same oil 
w ill be tested to determ ine the  effect of each va r iab le . N o  resu lts are y e t  given, but 
it  is hoped to pub lish some w ith in  the  ye a r. A . H . N.

1065.* Applying Bottom-Hole Pressure Data to Production Problems. P a r t  2. E .  N.
K em le r. Oil Wkly, 7.9.42, 107 (1), 26.— T h e  significance o f bottom-hole pressure in 
studying  pum ping d a ta  and  in  ca rry in g  ou t p u m p in g  tests is deta iled  and  illustrated 
b y  a  ty p ica l test on a  w ell. T h e  ca lcu la tio n  of w e ll c a p a c ity  b y  extrapo lation of pro
duction v. bottom-hole pressures graphs to  zero pressure is illu stra ted . Bottom-hole 
pressure d a ta  a t  va rio us  rates of p rod uctio n  e ith e r o b ta ined  from  use of bottom- 
hole pressure gauge or fluid-level m easurem ents is h e lp fu l in  determ in ing  the size of 
equipm ent w h ich  should be insta lled  on a  w ell. T h e  ra t io n a l m ethod  of determining 
the size of equ ipm ent for use in  a  w e ll is to  m ake  p re lim in a ry  tests w ith  drilling-in 
equipm ent in  case a  w e ll is d rilled  in  w ith  cab le  too ls o r w ith  a  tem porary  pumping 
un it. I n  th is case a  w e ll does no t need to  be p roduced  a t  fu ll cap ac ity , since bottom- 
hole pressure d a ta  co inbined w ith  p rod uctio n  d a ta  a t  a n y  reasonable rate  of, say, 
10 %  of the  w e ll’s cap ac ity  o r m ore, w i l l  p e rm it e x trap o la tio n  to  m ax im um  conditions. 
W h ile  some ex tra  expenses w ou ld  be in vo lve d  in  such a  procedure, the  proper fitting 
of equipm ent to the  w e ll w ill ju s t ify  such expense w h ere  v a r iab le  w e ll size m ay be 
expected. T h e  investm ent of a few  hund red  do lla rs  in  testing  m a y  resu lt in several 
thousand dollars savings in  investm en t and  ca p ita l charges, an d  m a y  possib ly influence
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operating expense e ith e r th ro u gh  lo w e r m ain ten ance  costs o r less operating  labour 
required. T h e  acoustic m ethod  of m easu ring  flu id  leve ls  fo r the  purposes of ascer
taining bottom -hole pressures is described  in  brie f.

The use of bottom -hole pressure or flu id- level d a ta  as a  m eans of d eterm in ing  the  
well’s cap ac ity  to  p roduce has been ap p lied  to the  d ete rm ina tio n  of so-called p otentia ls . 
W h ile  large am ounts of flu id  can  be p roduced  fro m  m oderate  depths w ith  sucker-rod- 
type pum ping equ ipm ent, th e  cost requ ired  to  o b ta in  th is  p rod uctio n  is no t genera lly  
desirable. T h e  size of equ ipm ent requ ired  to  o b ta in  th is  p rod uctio n  is ou t of line  
w ith  th a t requ ired  fo r n o rm a l operation  un der p ro ra ted  cond itions for a  considerable 
portion of the  life  of the  fie ld . F lu id - le ve l o r bottom-hole-pressure d a ta  h a ve  been 
used to o b ta in  th e  index  of a  w e ll’s ca p a c ity  to  p roduce, and  h a ve  resu lted  in  co n 
siderable reductions in  in vestm en t, operatin g  costs, and  operating  labour. In asm u ch  
as tests com m o n ly  m ade p rev io us  to the  in tro d u ctio n  of the  p ro d u c t iv ity  indexes 
were ac tu a lly  a  m easure o f th e  eq u ip m en t’s a b il ity  to  produce, the  in tro d u ctio n  of 
some m ethod such as the  p ro d u c t iv ity  m ethod  w il l  g ive  on the  average ju s t as satis 
factory resu lts even  tho u gh  th e y  are  n o t ab so lu te ly  correct. F o r  areas such as 
W estern  K ansas, w here  l it t le  o r no gas is p roduced  w ith  the  oil, th is  m ethod  w il l  w o rk  
w ith  the lim its  of a c cu ra cy  w ith  w h ich  d a ta  can  be obtained . A .  H .  N .

1066.* Reservoir Pressures at Rincon Stabilized by Gas Return. N . W ill ia m s . Oil 
Gas J . ,  10.9.42, 41 (18), 39-40.— T h e re  are  n ine  horizons of producers in  the  field, 
but on ly  four are a t  p resen t in je cted  w ith  gas. F ir s t  recorded  bottom -hole pressure 
in  the D, or 3700-ft. sand, w as  1590 lb. B y  the  tim e  the  pressure-m aintenance 
operations w ere  sta rted  the  p ressure h a d  d ropped to  1520 lb . O n  M a y  1, a fte r  1 y e a r  
of operations and  w ith  188,540,000 cu. f t .  o f gas h a v in g  been returned  to  the  sand, the  
pressure fo r same t im e  h a d  rem a ined  aro u nd  1536 lb . Bo ttom -ho le  pressure in  the  
G, or 4000 ft. sand, had  d ropped  fro m  1764 lb. (first recorded pressure) to  1665 lb. 
As of M a y  1, 401,812,000 cu. ft. o f gas h ad  been in jected  and  pressure w as 1675 lb ., 
at w h ich leve l it  had  been fo r some tim e.

W h e 6  gas in jection  w as  s ta rted  in  the  I  (4165 ft .)  sand, bottom -hole pressure w as 
1375 lb., h av ing  declined  75 lb . fro m  the  pressure first recorded. U p  to M a y  1, m ore 
than 273,450,000 cu. ft . o f gas had  been in jected , and  the  ra te  of pressure decline 
had been su b s tan tia lly  slackened, b u t the  period  of operation  had  been so short th a t  
definite resu lts h ad  n o t been determ ined . A  s im ila r con d ition  exists in  the  K  (4250 
ft.) sand, in  w h ich  o n ly  25,500,000 cu. ft . o f gas had  been in jected  up  to M a y  1.

I t  is proposed th a t  as pressures in  these sands becom e stab ilized  and  as ad d ition a l 
gas becomes ava ilab le  th ro u g h  n ew  d eve lopm ent, the  re tu rn  of gas w il l  be extended 
or shifted to  o ther sands. B y  ro ta t io n  of gas in je c tio n  to the  va rio us  sands as pressures 
in  these sands decline, i t  is  hoped  th a t  p ressure drop in  a ll sands can  be kep t a t  a 
m inim um , thu s pro long ing  the  flow ing  life  of the  w e lls  an d  increasing  the  u ltim a te  
recovery. A .  H .  N .

1067.* Applying Bottom-Hole Pressure Data to Production Problems. P a r t  3. E .  N . 
Kem ler. Oil Wlcly, 14.9.42, 107 (2), 40.— F lo w in g  w e lls  are  stud ied  in  th is  p a rt  of 
the paper. T h e  p rin c ip les  in vo lv e d  an d  the  m echan ism  of flow  in  w ells are  first 
discussed. G rap hs  are  used to  illu s tra te  the  use of bottom -hole pressures in  p re 
d icting the  life  of a na tu ra lly- flow ing  w e ll b y  w o rk in g  ou t a  ty p ica l exam ple. Bo ttom - 
hole -pressure tests on  flow ing  w e lls  can  be used  fo r d eterm in ing  w e ll poten tia ls . 
Po tentia ls in  the  case o f flow ing  w e lls  a re  m ore indefin ite  th a n  fo r pum p ing  wells. 
I n  the la tte r  case the  p o te n tia l as determ ined  b y  bottom-hole-pressure tests m a y  be 
a va lue w h ich  is in  excess of equ ipm ent ca p a c ity . P h y s ic a l d ifficu lties such as ex 
cessive gas m a y  p reven t a c tu a lly  rea liz ing  the  ind ica ted  m ax im u m  w e ll ca p a c ity . 
In  the case of flow ing w e lls  the  p o te n tia l m a y  refer to the  ind ica ted  a b il ity  of the  w e ll 
to produce— th a t  is, the  in d ic a te d  b r l./d ay  w h ich  the  w e ll w il l  m ake  i f  p roduced  w ith  
zero pressure on the  fo rm atio n . I t  is p o in ted  o u t th a t  the  a b il ity  of a  flow ing  w e ll 
to produce depends on  th e  pressure d rop  in  th e  tub ing , as w e ll as on  the  sta tic  bottom - 
hole pressure and  th e  e ffective  p e rm e a b ility  o r p rod uctiv ity- ind ex  facto r. A n y  
predicted ac tua l a b il ity  to  p roduce  w i l l  depend on th is  pressure drop in  the  tub ing . 
A n y  reference to  p o te n tia l on  flow ing  w e lls  m u st therefo re  be accom panied  b y  the  
definition of p o ten tia l if  the  resu lt is to  h a ve  m ean ing .

Po tentia ls  on flow ing  w e lls  m a y  be tak e n  e ith e r w ith  bottom-hole-pressure gauges
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or b y  one of the fluid-level-measuring devices. I n  cases w h ere  considerable gas is 
produced through the  casing, d ifficu lty  m a y  be encountered  in  ob ta in ing  an  accurate 
flu id  level. Back-pressure m ethods have , how ever, been developed  fo r such purposes, 
and  satisfactory tests m a y  usua lly  be ob ta ined  b y  e ith e r m ethod. A . H .  N .

1068 * Corroded Casing Threatens Arkansas Sour Gas Fields. E .  Sterrett. Oil
Wkly, 14.9.42, 107 (2), 32.— U n less present encourag ing  co rrec tive  a ttem pts prove 
successful, processing and u tiliz a tio n  of A rk an sas ’ v a s t  and  s tra teg ica lly  located stores 
of sour gas face a possible serious set-back th rou gh  the  d isco very  th a t  m an y  of the 
casino strings in  the 115 p roducing  w e lls  of the  M ag n o lia  field, Co lum bia County, 
have 'b een  perforated from  w ith in  b y  corrosive  a c tio n  and  are  p erm itting  leaks to 
the water-string or into  b arren  fo rm ations ab ove  the  string  setting . A  Commission 
is studying  corrective  procedures. L a c k in g  lab o ra to ry  rep roduction  of down-the- 
hole conditions under surroundings w h ich  p e rm it o bserva tio n  and  eva lua tio n  of the 
factors resulting in  the  casing fa ilu re , tw o  possib le reasons h a ve  been advanced. 
The e lectro lytic theo ry  finds support in  the  fa c t  th a t  cu rren ts  of an  order as high as 
2 1  amp. have  been detected a t  some wells, even  thou gh  these strings m ay  have been 
insulated from  the surface flow-string b y  d ie lectric  gaskets. So  fa r  no method has 
been worked out w h ereby p ro tec tive  or ca thod ic  cu rren ts  cou ld  be introduced and 
controlled w ith in  the affected w ells fo r the  arres ting  of th e  d estructive  action.

T he  hydrogen-sulphide theo ry  ad van ced  b y  some observers requires the presence 
of w ater before the H 2S present in  the  gas, in  the  p rop o rtio n  of 1500 grains/100 cu. ft. 
of gas, can become an  agent of m eta l destruction . S in ce  th e  gas does con ta in  a certain 
am ount of w a ter vapour, and  conditions a t  some p o in ts  w ith in  the  annulus between 
tub ing and casing string fa ll to a  tem pera tu re  fa r  enough below  bottom-hole values 
to cause condensation, i t  is e n tire ly  possib le th a t  th is  vap o u r, condensing on the cool 
casing rather than  on the  re la t iv e ly  w a rm er tub ing , w ou ld  tend  to  flow  dow n the string, 
the concentration being aided b y  in c lin a tio n  of the  string  o r b y  the  line of contact 
between tub ing  and  casing. T h e  fac t th a t  the  casing  alone is  a tta cked  b y  the dilute 
sulphuric acid  form ed b y  d issolving  the  hydrogen-su lphide of the  gas in  the droplets 
of w a ter w ou ld  tend  to support the inc lined  trough hypothesis , ra th e r than  the tubing- 
contact theory.

D etection  m ethods b y  pressure m easurem ents are  discussed. R em ed ia l measures 
are still d iverse and experim ental. These are b rie fly  discussed. A . H . N.

1069. Joule-Thomson Coefficients for Two Natural Gases. B .  H .  Sage, D. F .  Botk in ,
and W .  N . La ce y . Petrol. Tech., Sep tem ber 1942, 5 (5), A . I .M .M .E .  Tech. Pub. No. 
1504, 1-5.— T he Jou le-Thom son  coefficients of tw o  n a tu ra l gases were determined 
at pressures up to 600 lb ./ in .2 th rough  the  tem pera tu re  range 70-310° F . ,  b y  measur
ing the tem perature change on the  passage of gas th ro u gh  a  porous th im b le  under a 
know n pressure difference. D ev ia tio n s  from  stead y  sta te  flow  m a y  have  given rise 
to uncerta inties as large as 2 %  in  the m easured  coefficients. F ro m  these data and 
inform ation re lating  to the isobaric hea t capacities  of th e  com ponents at infinite 
volum e, the heat capacities of the  gases w ere  com puted  th ro u gh o u t the same ranges 
of pressure and tem perature.

T he  methods of corre lating  the  iso therm al changes in  the  e n th a lp y  of pure sub
stances, w h ich  have been based on the  la w  of correspond ing states, have  been ex
panded to ap p ly  to m ulti-com ponent m ixtu res. A lso  th e  e n th a lp y  of multi-com
ponent gaseous hydrocarbon system s has been estim ated  from  the  p a rt ia l enthalpies 
of the components determ ined b y  the  b eh av io u r of b in a ry  hyd rocarb on  mixtures. 
En tha lp ies  pred icted b y  d ifferent m ethods w ere  com pared  w ith  those calculated 
from  the experiments, and  are show n  in  ta b u la r  fo rm . I n  general the agreement 
between the several va lues was w ith in  ab out 3 B .T h .U ./ lb .,  b u t the  p a rt ia l enthalpy 
approach seems to g ive better va lues of the  e n th a lp y  w ith  respect to tem perature at 
low  pressures than  were obtained  b y  the  m ore general approach . T h e  comparisons 
show tha t at pressures below 600 lb ./ in .2 the cu rre n tly  a v a ila b le  m ethods of prediction 
m ay be em ployed w ith  some confidence. G . D. H .

1070. Patents on Production. C. J .  G ibson. U .S .P .  2,296,514, 22.9.42. Appl.
15.7.40. B ru sh  for clean ing p erfora ted  casing or lin in g  b y  m eans of w ire  bristles.
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C. W .  Sp rou ll. U .S .P .  2,296,582, 22.9.42. A p p l. 10.7.39. Pum p-operating
mechanism b y  m eans of h y d ra u lic  p ow er fo r deep-well pum ping.

M. D e G roote  and  B .  K e ise r. U .S .P .  2,296,600, 22.9.42. A p p l. 21.3.41. Process
for breaking petro leum  em ulsions of the  water-in-oil typ e  b y  sub jecting  the  em ulsion 
to a demulsifier com pris ing  a  w ater-so lub le  este rifica tion  p rod uct of ce rta in  classes 
of compounds.

J .  H . Pu ls . U .S .P .  2,296,821, 22.9.42. A p p l. 8.4.41. M ulti-stage well-pump 
for deep-well pum ping .

A . Bo yn ton . U .S .P .  2,296,833, 29.9.42. A p p l. 31.1.39. In p u t  a ir  or gas-control 
valve for cased wells.

A . B o yn to n . U .S .P .  2,296,835, 29.9.42. A p p l. 31.1.39. D iffe ren tia l- type  pneu 
matic p iston pum p.

A. J .  Zsehokke. U .S .P .  2,296,971, 29.9.42. A p p l. 14.2.41. B u l le t  re ta ine r for 
gun perforators.

M. E .  Chun. U .S .P .  2,296,981, 29.9.42. A p p l. 24.9.40. M eth od  an d  ap paratus
for determ ining the  p o in t of w a te r  e n try  in to  oil-wells.

R .  W .  Lo hm an . U .S .P .  2,297,006, 29.9.42. A p p l. 7.3.41. G un-perforator firing 
system using e lectrica l m eans.

G. F .  Turechek. U .S .P .  2,297,037, 29.9.42. A p p l. 14.2.41. G un-perforator 
cartridge w ith  eas ily  rem ovab le  case.

G. F .  Turechek. U .S .P .  2,297,038, 29.9.42. A p p l. 25.2.41. G u n  perfora tor w ith  
a p lu ra lity  of gun un its.

W . G . W e llin g ton . U .S .P .  2,297,041, 29.9.42. A p p l. 19.2.41. G u n  perforator.

E .  L .  B a rk e r  and  C. P .  G illesp ie . U .S . P .  2,297,044, 29.9.42. A p p l. 14.3.39. 
Bottom-hole choke fo r wells.

R .  H .  M cK e e . U .S .P .  2,297,062, 29.9.42. A p p l. 23.5.38. S ep a ra tio n  of o il from  
gas on production  from  a field.

J .  P . W a lk e r . U .S .P .  2,297,297, 29.9.42. A p p l. 27.5.40. T rea tm en t of oil, gas, 
and w ater m ixtu res in  a  continuous-closed system  of tre a tin g  o il emulsions.

L . A . L a yn e . U .S .P .  2,297,308, 29.9.42. A p p l. 7.9.40. W e ll-b o tto m  assem bly for 
gravelling. A . H .  N .

Transport and Storage.
1071.* Corrosion of Pipe-Lines. A . H .  S tu a r t .  Petroleum, F e b ru a ry  1942, 5 (2 ), 33.—  
One of the m a jo r corrosion p rob lem s in  in d u s try  refers to  buried  pipe-lines, and  
m these the deve lopm ent of p its  is m ore im p o rtan t th a n  general corrosion. T h e  
most im portant fac to r in  th is  respect is the  n a tu re  of the  soil, an d  it  has been show n 
that p it depth va ries  ro u g h ly  as the  a c id ity  o f a  so il and  in ve rse ly  as its  resistance to 
an electric current.

Coating of the p ipe is the  m ost o bv io us  fo rm  of p rotection , b u t w h ile  su itab le  co a t
ings are read ily  a va ilab le , the  deve lo pm en t o f a  sa tis fa cto ry  techn ique  fo r ap p ly in g  
them is d ifficult. T h e  surface o f th e  p ip e  m u st be th o ro u g h ly  cleaned and  dried  before 
the coating is applied. T h e  coating  of m o is t p ipes leads to the  deve lopm ent of ru st 
under the p ro tective  la ye r, w ith  subsequent d ete rio ra tion  of the  coating . T o  o ve r 
come this troub le  p ick lin g  has been tr ied  w ith  some success.

Other m ethods consist of sp ray in g  the  surfaces w ith  aqueous so lutions w h ich  
precipitate an anti-corrosive ch em ica l film  on  the  iron. C om bina tions suggested are 
zmc sulphate or lead n itra te  sp rayed  s im u ltan eou s ly  w ith  p otassium  d ich rom ate  or 
disodium phosphate. T h e  film s deposited  a fford  a  bond fo r the  p a in t  o r o ther p ro 
tective m ateria l a fte rw ard s ap p lied . P> E .  S ,
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1 0 7 2 .*  P ro tec tin g  B u ried  M eta ls  A g a in s t  C o rro sio n . S t a r r  T h a y e r .  Oil Gas J .,
2 . 4 . 4 2 ,  40  ( 4 7 ) ,  3 7 - — A  s h o r t ,  g e n e r a l  a c c o u n t  o f  t h e  m e t h o d s  u s e d  f o r  c o m b a t i n g  

p i p e - l i n e  c o r r o s i o n  l o s s e s ,  w h i c h  m a y  a m o u n t  t o  u p w a r d s  o f  1 0 0 , 0 0 0 , 0 0 0  d o l l a r s

a n n u a l l y .  .
I n  l a y i n g  n e w  p i p e - l i n e s  e x t r a  e x p e n s e  w h i c h  m a y  b e  i n c u r r e d  i n  a v o i d i n g  k n o w n  

c o r r o s i v e  a r e a s — e.g., s w a m p s — i s  n o t  c o n s i d e r e d  j u s t i f i a b l e ,  b u t  p r o t e c t i v e  c o a t i n g s  

a r e  u s u a l l y  a p p l i e d .
O l d e r  l i n e s  c a n  b e  g i v e n  c a t h o d i c  p r o t e c t i o n ,  b a s e d  o n  c o r r e c t i n g  t h e  p o t e n t i a l  

d i f f e r e n c e s  w h i c h  m a y  e x i s t  b e t w e e n  s m a l l  s e c t i o n s  o f  t h e  p i p e - w a l l  o r  m a y  b e  d u e  t o  

c h a n g e s  i n  s o i l  c o n d i t i o n s .

T h e  v a r i o u s  m e t h o d s  i n  u s e  f o r  m a k i n g  t h e  p i p e - l i n e  c a t h o d i c  t o  t h e  s u r r o u n d i n g  

s o i l  a r e  d e s c r i b e d ,  a n d  e x a m p l e s  a r e  g i v e n  o f  t h e  p r a c t i c a l  e f f e c t s  o f  t h e  p r o c e s s .

J .  C .

C racking.

1 0 7 3 .* C om position s of C a ta ly tica lly  C rack ed  G a so lin e s . J .  R .  B a t e s ,  F .  W .  R o s e ,  

S .  S .  K u r t z ,  a n d  I .  W .  M i l l s .  Industr. Engng Chem., 1 9 4 2 ,  3 4 , 1 4 7 . — T h e  c o m p o s i t i o n  

o f  c a t a l y t i c a l l y  c r a c k e d  g a s o l i n e s  h a s  b e e n  i n v e s t i g a t e d  b y  a n a l y s i s  f o r  o l e f i n s  a n d  

a r o m a t i c s  b y  w e l l - e s t a b l i s h e d  m e t h o d s ,  f o l l o w e d  b y  a  f r a c t i o n a l  d i s t i l l a t i o n  e x a m i n a t i o n  

o f  t h e  r e s i d u a l  p a r a f f i n s  r e s u l t i n g  f r o m  c o n t r o l l e d  a c i d  w a s h i n g .  T h i s  e x a m i n a t i o n  

s h o w s  t h a t  t h e  r a t i o  o f  iso  t o  n o r m a l  p a r a f f i n s  p r e s e n t  i n  c a t a l y t i c a l l y  c r a c k e d  g a s o l i n e s  

i s  c o n s i d e r a b l y  h i g h e r  t h a n  t h a t  e x i s t e n t  i n  t h e r m a l l y  c r a c k e d  g a s o l i n e s .  T h i s  h i g h  

c o n c e n t r a t i o n  o f  f s o p a r a f f i n s  i n  t h e  l o w e r  b o i l i n g  r a n g e ,  t o g e t h e r  w i t h  t h e  h i g h  a r o m a t i c  

c o n t e n t  i n  t h e  h i g h e r  b o i l i n g  r a n g e ,  i s  r e s p o n s i b l e  f o r  t h e  o c t a n e  n u m b e r  o f  c a t a l y t i c a l l y  

c r a c k e d  g a s o l i n e .

C o m p a r a t i v e  d a t a  f o r  t h e  r a t i o  o f  iso t o  n o r m a l  p a r a f f i n s  f o r  C 4 ,  C 5 ,  C 6 ,  a n d C ,  h y d r o 

c a r b o n s  a r e  g i v e n  f o r  c r a c k e d  g a s o l i n e s  f r o m  v a r i o u s  s o u r c e s .  J .  W .  H .

1 0 7 4 .  P ate n t on  C rack in g . J .  V .  M a r a n c i k  a n d  H .  Z .  M a r t i n .  U . S . P .  2 , 2 9 6 , 7 2 2 ,

2 2 . 9 . 4 2 .  A p p l .  2 6 . 8 . 3 9 .  M e t h o d  o f  c a t a l y t i c a l l y  c r a c k i n g  h y d r o c a r b o n  o i l s  t o  f o r m  

l o w e r - b o i l i n g  m o t o r - f u e l  p r o d u c t s .  A  c r a c k i n g  c a t a l y s t  s u b s t a n t i a l l y  f r e e  f r o m  

c a r b o n a c e o u s  d e p o s i t  i s  s u s p e n d e d  i n  a  s t r e a m  o f  t h e  o i l  t o  b e  c r a c k e d  a n d  t h e  r e s u l t a n t  

s u s p e n s i o n  i s  p a s s e d  t h r o u g h  a  c r a c k i n g  z o n e .  A f t e r w a r d s  t h e  c a t a l y s t  i s  s e p a r a t e d  

f r o m  t h e  c r a c k e d  p r o d u c t s  a n d  s u s p e n d e d  i n  a  s t r e a m  o f  o i l ,  w h i c h  i s  m o r e  a m e n a b l e  

t o  c r a c k i n g  t h a n  t h e  f i r s t  s t r e a m .  T h i s  s u s p e n s i o n  i s  p a s s e d  t h r o u g h  a  s e p a r a t e  

c r a c k i n g  z o n e ,  a n d  t h e  p r o d u c t s  a r e  f r a c t i o n a t e d  t o  p r o d u c e  a  m o t o r - f u e l  f r a c t i o n .

H .  B .  M .

Hydrogenation.
1 0 7 5 .  C ataly tic  P o iso n in g  in  L iq u id -P h a se  H y d ro g e n a tio n . A .  G .  D e e m  a n d

J .  E .  K a v e c k i s .  Industr. Engng Chem., 1 9 4 1 ,  3 3 ,  1 3 7 3 . — S u l p h u r  c o m p o u n d s  i n  

f i v e  d i f f e r e n t  s t a t e s  o f  o x i d a t i o n  w e r e  i n v e s t i g a t e d  t o  d e t e r m i n e  t h e i r  e f f e c t  o n  t h e  r a t e  

o f  h y d r o g e n a t i o n  o f  p h e n o l ,  n a p h t h a l e n e ,  a n d  q u i n o l e n e  e m p l o y i n g  a  R a n e y  n i c k e l  

c a t a l y s t .  O n l y  t h o s e  c o m p o u n d s  i n  t h e  l o w e r  s t a t e  o f  o x i d a t i o n  p o i s o n e d  t h e  r e a c t i o n  

t o  a  h i g h  d e g r e e .  J .  W .  H .

Polymerization and Alkylation.
1 0 7 6 . *  L ow  T em p era tu re  C ata ly tic  A lk y la tio n  o f i s o P a r a f f in s .  P .  D .  C a e s a r  a n d

A .  W .  F r a n c i s .  Industr. Engng Chem., 1 9 4 1 ,  3 3 ,  1 4 2 6 . — A  r e a c t i o n  m e c h a n i s m  i s  

p r o p o s e d  w h i c h  a c c o u n t s  f o r  s u b s t a n t i a l l y  a l l  t h e  o b s e r v e d  p a r a f f i n  i s o m e r s  r e s u l t i n g  

f r o m  t h e  l o w - t e m p e r a t u r e  a l k y l a t i o n  o f  i s o p a r a f f i n s .  J .  W .  H .
«

Synthetic P roducts.
1 0 7 7 .* P resen t S ta tu s  o f S y n th etic  R u b b e r . E .  R .  B r i d g w a t e r .  Industr. Engng 
Chem., 1 9 4 1 ,  3 3 ,  1 3 4 2 . — T h e  v a r i o u s  t y p e s  o f  s y n t h e t i c  r u b b e r  a r e  r e v i e w e d ,  t h e i r  

u s e s  d i s c u s s e d ,  a n d  t h e  q u a n t i t i e s  p r o d u c e d  d u r i n g  t h e  y e a r s  1 9 3 9 —4 1  a r e  g i v e n .  

T h e  a r t i c l e  s u m m a r i z e s  t h e  p r o d u c t i o n  o f  s y n t h e t i c  r u b b e r  i n  a  g e n e r a l  m a n n e r .
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1078.* B u tad ien e  is  R e a l  B o tt le n e c k  in  S y n th etic  R u b b e r  P ro g ra m m e . J .  P .  O ’ D o n n e l l .  

Oil Gas J . ,  2 6 . 3 . 4 2 ,  4 0  ( 4 6 ) ,  1 2 8 . — T h e  r e q u i r e m e n t s  o f  t h e  U . S . A .  s y n t h e t i c  r u b b e r  

p r o g r a m m e  w i l l  b e  m i n o r  c o m p a r e d  t o  t h e  d e m a n d s  f o r  h i g h - o c t a n e  g a s o l i n e ,  s i n c e

5 0 0 . 0 0 0  t o n s  a n n u a l l y  w i l l  r e q u i r e  3 , 7 5 0 , 0 0 0  b r l .  o f  b u t a d i e n e ,  w h i l s t  1 0 0  o c t a n e  f u e l  

h a s  a  p r o j e c t e d  g o a l  o f  9 1 , 2 5 0 , 0 0 0  b r l .  a n n u a l l y .  I n  s p i t e  o f  t h e  f a c t  t h a t  n e i t h e r  

h a s  t h e  r a w  m a t e r i a l  r e s o u r c e s  o f  t h e  U . S . A . ,  G e r m a n y  i s  e s t i m a t e d  t o  b e  p r o d u c i n g

1 0 0 . 0 0 0  t o n s  o f  s y n t h e t i c  r u b b e r  a n n u a l l y  a n d  R u s s i a  5 0 , 0 0 0  t o n s .  G e r m a n y  u s e s  

b u t a d i e n e ,  m a d e  n o t  f r o m  p e t r o l e u m ,  b u t  f r o m  c o k e  a n d  l i m e  v i a  a c e t y l e n e ,  a c e t a l d e -  

h y d e ,  a l d o l ,  a n d  b u t y l e n e  g l y c o l .  R u s s i a ’s  p r o c e s s  i s  l e s s  i n v o l v e d ,  s t a r t i n g  w i t h  e t h y l  

a l c o h o l ,  b y  t h e  f e r m e n t a t i o n  o f  g r a i n  a n d  p o t a t o e s ,  f o l l o w e d  b y  c a t a l y t i c  c o n v e r s i o n  

( p a s s i n g  t h e  v a p o u r s  o v e r  A l - Z n  o x i d e  a t  4 0 0 °  C . )  i n t o  b u t a d i e n e .

W .  N e l s o n  h a s  e s t i m a t e d  t h a t  1 2 9 , 0 0 0  b r l .  o f  b u t a n e  a r e  a v a i l a b l e  d a i l y  i n  t h e  T J . S . A .  

F r o m  b u t a n e ,  b u t a d i e n e  m a y  b e  o b t a i n e d  b y  d e h y d r o g e n a t i o n  v i a  b u t y l e n e .  C a t a l y s t s  

o f  t h e  C r ,  M o ,  V a  o x i d e - o n - a l u m i n a  t y p e  a r e  e m p l o y e d  a t  l o w  p r e s s u r e s  a n d  a t  6 0 0 -  

6 5 0 °  F .  i n  a  t y p i c a l  p r o c e s s .  B y  t h e  u s e  o f  r e c y c l i n g ,  y i e l d s  a s  h i g h  a s  7 9 %  f r o m  b u t e n e  

a n d  6 5 %  f r o m  b u t a n e  h a v e  b e e n  r e p o r t e d .

A  l i s t  o f  t h e  p r i n c i p a l  s y n t h e t i c  r u b b e r s ,  m a n u f a c t u r e r s ,  r a w  m a t e r i a l s ,  a n d  c o m 

p o s i t i o n s  i s  g i v e n ,  b u t  o n l y  t h e  f o l l o w i n g  f i v e  a r e  i n  r e l a t i v e l y  l a r g e - s c a l e  p r o d u c t i o n  :

( 1 )  p o l y m e r i z e d  b u t a d i e n e ,  ( 2 )  B u n a  S ,  ( 3 )  B u n a  N  o r  P e r b u n a n ,  ( 4 )  p o l y s u l p h i d e s  

( T h i o k o l ) ,  ( 5 )  n e o p r e n e .  R u s s i a  a l o n e  m a k e s  ( 1 )  i n  q u a n t i t y ,  G e r m a n y  h a v i n g  

a b a n d o n e d  i t  f o r  t h e  m o r e  v e r s a t i l e  c o p o l y m e r s  ( 2 )  a n d  ( 3 ) .

B u n a  S  i s  p r o d u c e d  b y  t h e  c o p o l y m e r i z a t i o n  o f  b u t a d i e n e  a n d  s t y r e n e ,  e m u l s i f i e d  

i n  w a t e r  w i t h  s o a p  o r  o t h e r  e m u l s i f i e r .  C a t a l y s t s  a n d  m o d i f y i n g  a g e n t s  m a y  b e  a d d e d  

( t y p e s  a r e  q u o t e d ) ,  a n d  t h e  m i x t u r e  i s  m a i n t a i n e d  a t  5 0 °  C .  f o r  a b o u t  1 2  h r s .  A n  

i n h i b i t o r  o r  s t a b i l i z e r — e.g., p h e n y l - / 9 - n a p h  t h y  l a m i n e — i s  a d d e d  t o  p r e v e n t  f u r t h e r  

p o l y m e r i z a t i o n ,  a n d  t h e  r e s u l t a n t  l a t e x ,  c o a g u l a t e d  w i t h  a c e t i c  a c i d ,  w a s h e d  a n d  d r i e d ,  

i s  s i m i l a r  t o  n a t u r a l  l a t e x .  B u n a  S  i s  t h e  t y p e  w h i c h  G o v e r n m e n t  p l a n t s  w i l l  p r o d u c e ,  

a n d  c o m p o u n d e d  w i t h  c a r b o n - b l a c k  i s  r e p o r t e d  t o  b e  s u p e r i o r  t o  n a t u r a l  r u b b e r  i n  

h e a t  a n d  a b r a s i o n  r e s i s t a n c e .  I t  i s  t h e  l e a s t  e x p e n s i v e  o f  t h e  m a j o r  s y n t h e t i c s  a v a i l a b l e  

f o r  t y r e s ,  a n d  b e c a u s e  o f  i t s  i m p o r t a n c e ,  a  d e t a i l e d  t a b l e  o f  i t s  p r o p e r t i e s  c o m p a r e d  

w i t h  t h o s e  o f  n a t u r a l  r u b b e r  i s  g i v e n .

B u n a  N  ( P e r b u n a n )  i s  t h e  r e s u l t  o f  c o p o l y m e r i z i n g  b u t a d i e n e  a n d  a c r y l o n i t r i l e ,  a n d  

i s  s u p e r i o r  t o  n a t u r a l  r u b b e r  i n  o i l  a n d  s o l v e n t  r e s i s t a n c e .  B u n a  S  a n d  N  m a y  b e  

v a r i e d  i n  p r o p e r t i e s  b y  v a r y i n g  t h e  r a t i o  o f  t h e  c o p o l y m e r s ,  t h e  p o l y m e r i z a t i o n  

e n v i r o n m e n t ,  a n d  t h e  c o n d i t i o n s  o f  v u l c a n i z a t i o n .

N e o p r e n e s ,  m a d e  b y  t h e  p o l y m e r i z a t i o n  o f  c h l o r o p r e n e  ( c h l o r b u t a d i e n e )  b y  é m u l s i 

f i c a t i o n  i n  w a t e r ,  a r e  s u p e r i o r  t o  n a t u r a l  r u b b e r  i n  r e s i s t a n c e  t o  s u n l i g h t ,  h e a t ,  a n d  

o i l s ,  a n d  a r e  l e s s  i n f l a m m a b l e .

A  t a b l e  i s  g i v e n  o f  t h e  r e a c t i o n s  i n v o l v e d  i n  t h e  a b o v e  p r o c e s s e s .

P o l y s u l p h i d e  r u b b e r s  p r o d u c e d  b y  c o n d e n s a t i o n  o f  o r g a n i c  d i h a l i d e s  w i t h  s o d i u m  

t e t r a s u l p h i d e  a r e  o u t s t a n d i n g  i n  o i l ,  s o l v e n t ,  a n d  o x i d a t i o n  r e s i s t a n c e ,  a n d  a r e  m a d e  

i n  J a p a n  a s  w e l l  a s  i n  t h e  U . S . A .  V a r i o u s  o t h e r  s y n t h e t i c  r u b b e r s  a r e  b r i e f l y  d e s c r i b e d .

I n  1 9 4 1  n e o p r e n e s  c o n s t i t u t e d  a b o u t  5 2 %  a n d  b u t a d i e n e  t y p e s  3 5 %  o f  t h e  U . S . A .  

t o t a l  p r o d u c t i o n  o f  1 2 , 0 0 0  t o n s .  T h e  p r e s e n t  p l a n s  t o  r a i s e  t h e  p r o d u c t i o n  t o  4 0 0 , 0 0 0  

t o n s  a n n u a l l y  a r e  d i s c u s s e d ,  a n d  c o m p a n i e s  p a r t i c i p a t i n g ,  n e w  p l a n t s ,  a n d  o t h e r s  

u n d e r  c o n s t r u c t i o n  a r e  r e f e r r e d  t o .  T h e  1 9 4 2  p r o d u c t i o n  s h o u l d  r e a c h  t h e  i m p r e s s i v e  

b u t  i n a d e q u a t e  t o t a l  o f  9 5 , 0 0 0  t o n s ,  a n d  t h e  r a t e  o f  4 0 0 , 0 0 0  t o n s  a n n u a l l y  w i l l  n o t  b e  

r e a c h e d  u n t i l  l a t e  1 9 4 3  o r  1 9 4 4 .

T h e  d o m i n a n t  r ô l e  i s  t o  b e  p l a y e d  b y  b u t a d i e n e  t y p e s ,  a n d  t h e  l i q u i d  b u t a d i e n e  

w i l l  b e  s h i p p e d  u n d e r  p r e s s u r e  t o  t h e  p r o c e s s i n g  p l a n t s .  T h e  s t y r e n e  f o r  B u n a  S  

m a y  b e  m a d e  b y  d e h y d r o g e n a t i o n  o f  e t h y l  b e n z e n e ,  o r  m a y  b e  s e p a r a t e d  f r o m  c r a c k e d  

g a s e s  o r  r e c o v e r e d  d u r i n g  t h e  m a n u f a c t u r e  o f  c a r b u r e t t e d  w a t e r  g a s .  A c r y l o n i t r i l e  

m a y  b e  o b t a i n e d  b y  d e h y d r o g e n a t i o n  o f  e t h y l e n e  c y a n o h y d r i n  o r  b y  c a t a l y t i c  a d d i t i o n  

o f  H C N  t o  a c e t y l e n e .

A  s h o r t  a c c o u n t  o f  t h e  h i s t o r y  o f  s y n t h e t i c  r u b b e r  p r o c e s s e s  i s  g i v e n ,  i n c l u d i n g  

G e r m a n y ’s  p r o c e s s e s  d u r i n g  t h e  W o r l d  W a r  a n d  l a t e r .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  

T h i o k o l  w a s  f i r s t  o b t a i n e d  d u r i n g  a  s e a r c h  f o r  a n  a n t i - f r e e z e .

A  d i s c u s s i o n  o f  t h e  c o m p a r a t i v e  c o s t s  o f  n a t u r a l  a n d  s y n t h e t i c  r u b b e r ,  a t  p r e s e n t  

e x p e n s i v e ,  i n d i c a t e s  t h a t  t h e r e  a r e  d i f f e r i n g  o p i n i o n s  a s  t o  w h e t h e r  t h e  s y n t h e t i c  

m a t e r i a l s  w i l l  e v e n t u a l l y  b e  c h e a p e r  t h a n  t h e  n a t u r a l ,  b u t  t h e i r  p e c u l i a r  p r o p e r t i e s  w i l l  

i n  a n y  c a s e  e n s u r e  t h e m  a  m a r k e t .  J • C .
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1 0 7 9 .* T h e r m o d y n a m i c s  i n  I s o m e r i z a t i o n .  P .  B u t h o d  a n d  W .  L .  N e l s o n .  Oil Gas
J  2 6 . 3 . 4 2 ,  40 ( 4 6 ) .  1 2 0 . — T h e  i s o m e r i z a t i o n  p r o c e s s  i s  i m p o r t a n t ,  s i n c e  i t  c o n v e r t s  

l o w - o c t a n e - n u m b e r  n o r m a l  p a r a f f i n s  i n t o  h i g h - o c t a n e - n u m b e r  i s o p a r a f f i n s — e.g., 
n o r m a l  h e p t a n e  o f  o c t a n e  n u m b e r  0  i n t o  2 : 2 :  3 - t r i m e t h y l b u t a n e  o f  o c t a n e  n u m b e r

A l m o s t  a n y  c h e m i c a l  r e a c t i o n  i s  t h e o r e t i c a l l y  p o s s i b l e ,  b u t  p r a c t i c a l  f a c t o r s  a r e  t h e  

e x t e n t  t o  w h i c h  i t  w i l l  p r o c e e d  a n d  t h e  r a t e  a t  w h i c h  i t  o c c u r s .  T h e r m o d y n a m i c s  i s  

o f  l i t t l e  h e l p  a s  r e g a r d s  t h e  s e c o n d  f a c t o r ,  b u t  t h e  f i r s t  c a n  b e  s t u d i e d  b y  c o m p u t a t i o n ,  

i n v o l v i n g  t h e  f r e e  e n e r g y  c o n c e p t .  T h e  m e t h o d  f o r  c a l c u l a t i n g  t h e  c o m p o s i t i o n s  o f  

t h e  e q u i l i b r i u m  m i x t u r e s ,  r e s u l t i n g  f r o m  t h e  i s o m e r i z a t i o n  o f  t h e  l o w e r - r a n g e  g a s o l i n e  

h y d r o c a r b o n s ,  i s  o u t l i n e d ,  a n d  i s  d e p e n d e n t  o n  a n  e q u a t i o n ,  r e l a t i n g  t h e  s t a n d a r d -  

f r e e  e n e r g y  c h a n g e  o f  t h e  r e a c t i o n  w i t h  t h e  a b s o l u t e  t e m p e r a t u r e ,  t h e  g a s  c o n s t a n t ,  

a n d  t h e  m a s s - l a w  e q u i l i b r i u m  c o n s t a n t .  R e s u l t s ,  s h o w n  g r a p h i c a l l y ,  h a v e  b e e n  

w o r k e d  o u t  f o r  t h e  i s o m e r i z a t i o n  o f  b u t a n e ,  p e n t a n e ,  h e x a n e ,  h e p t a n e ,  a n d  o c t a n e  

h y d r o c a r b o n s ,  a n d  s h o w  t h a t  t h e  d e s i r a b l e  b r a n c h - c h a i n  p r o d u c t s  o f  h i g h  o c t a n e  

n u m b e r  p r e d o m i n a t e  i f  t h e  p r o c e s s  c a n  b e  c a r r i e d  o u t  a t  l o w  t e m p e r a t u r e .  T h u s ,  

w h e n  a  m i x t u r e  o f  8  c a r b o n - a t o m  ( o c t a n e )  m o l e c u l e s  i s  i s o m e r i z e d  a t  1 0 0 0 °  F . ,  t h e  

p r o d u c t  h a s  a n  o c t a n e  n u m b e r  o f  a b o u t  1 4 ,  b u t  i f  t h e  r e a c t i o n  i s  c a r r i e d  o u t  a t  1 0 0 °  F . ,  

t h e  o c t a n e  n u m b e r  o f  t h e  p r o d u c t  w i l l  b e  9 6 ,  i r r e s p e c t i v e  o f  t h e  f e e d - s t o c k  o c t a n e  

n u m b e r .

T h e  r e s u l t s  o f  t h e r m o d y n a m i c  c o m p u t a t i o n  m u s t  b e  i n t e r p r e t e d  w i t h  c a u t i o n ,  a n d  

t h e  f i g u r e s  q u o t e d  a r e  a p p l i c a b l e  o n l y  t o  i s o m e r i z a t i o n  r e a c t i o n s ,  a n d  n o t  t o  d e c o m 

p o s i t i o n s ,  a l k y l a t i o n s ,  e t c .  S i d e  r e a c t i o n s ,  o f  w h i c h  c a r b o n  f o r m a t i o n  i s  a  t r o u b l e 

s o m e  e x a m p l e ,  c o m p l i c a t e  t h e  s i t u a t i o n .  M o r e o v e r ,  m a n y  o f  t h e  i s o m e r i z a t i o n  

r e a c t i o n s  w i l l  b e  v e r y  s l o w  a t  t h e  d e s i r a b l e  l o w  t e m p e r a t u r e s ,  a n d  c o m m e r c i a l  a p p l i c a 

t i o n  w i l l  b e  d e p e n d e n t  o n  t h e  d i s c o v e r y  o f  s u i t a b l e  c a t a l y s t s .  I n  s p i t e  o f  i t s  d i s 

a d v a n t a g e s ,  t h e  t h e r m o d y n a m i c  m e t h o d  i s  t h e  o n l y  g e n e r a l  m e t h o d  a v a i l a b l e  b y  w h i c h  

p r o b a b l e  r e a c t i o n s  c a n  b e  s e l e c t e d  f r o m  t h e  v a s t  n u m b e r  o f  p o s s i b l e  r e a c t i o n s ,  a n d  a  

t h o r o u g h  m a t h e m a t i c a l  s t u d y  t o  d e t e r m i n e  f r e e  e n e r g i e s  f r o m  e x i s t i n g  p h y s i c a l  d a t a ,  

a n d  f r o m  t h e s e  t h e  m o s t  p r o b a b l e  r e a c t i o n s  f o r  e a c h  b o i l i n g  r a n g e  o f  p e t r o l e u m ,  m i g h t  

f o r m  t h e  b a s i s  o f  a  p e t r o l e u m  c h e m i c a l  i n d u s t r y .  J .  C .

Refining and Refinery Plant.
1 0 8 0 .* A g ita tio n . A .  W .  H i x s o n  a n d  S .  J .  B a u m .  Industr. Engng Chem,., 1 9 4 2 ,  

34, 1 2 0 . — T h e  p e r f o r m a n c e  o f  p r o p e l l e r s  i n  l i q u i d - s o l i d  s y s t e m s  i s  c o r r e l a t e d  i n  t h e  

f o r m  o f  a  d i m e n s i o n l e s s  e q u a t i o n .  D a t a  f o r  f o u r  g e o m e t r i c a l l y  s i m i l a r  s y s t e m s  a r e  

c o r r e l a t e d  b y  t h i s  m e t h o d ,  f r o m  w h i c h  i t  i s  c o n c l u d e d  t h a t  m o d e l  e x p e r i m e n t s  c a n  

b e  m a d e  i n  t h e  p r e d i c t i o n  o f  a g i t a t o r  p e r f o r m a n c e .  J .  W .  H .

1 0 8 1 .*  E le c tr ica l S tab ility  o f M in e ra l-O il-T re a ted  D ie le c tr ic s . F .  M .  C l a r k  a n d  E .  L .

R a a b .  Industr. Engng Chem., 1 9 4 2 ,  34 , 1 1 0 . — A n  i n v e s t i g a t i o n  i s  m a d e  o n  t h e  a c i d  

r e f i n i n g  o f  d i s t i l l a t e  o i l s  t o  t h e  g r e a t e s t » -  i m p r e g n a t i n g  d i e l e c t r i c  s t a b i l i t y .  F o r  t h e  

t y p e  o f  d i s t i l l a t e  s t u d i e d  i t  i s  s h o w n  t h a t  t h e  o b j e c t  o f  t h e  r e f i n i n g  i s  t o  r e m o v e  t h e  

o l e f i n  t y p e  o f  h y d r o c a r b o n s  w i t h o u t  a p p r e c i a b l e  r e m o v a l  o f  t h e  a r o m a t i c s .  T h e  

g r e a t e s t  e l e c t r i c a l  s t a b i l i t y  w a s  o b t a i n e d  w i t h  a  2 2 %  a r o m a t i c  u n s a t u r a t i o n  c o n t e n t ,  

w h i c h  w a s  o b t a i n e d  b y  t h e  u s e  o f  a p p r o x i m a t e l y  4 - 5  l b .  o f  9 6 %  a c i d  p e r  g a l l o n  o f  o i l  

a t  a  t r e a t m e n t  t e m p e r a t u r e  o f  2 0 °  C .  J .  W .  H .

1 0 8 2 .*  C ataly tic  D e su lp h u riz atio n  by U se  o f th e  G ray  P ro c e s s .  A .  M .  M a r t i n  a n d  L .

C a r l s o n .  Oil Gas J . ,  2 6 . 3 . 4 2 ,  4 0  ( 4 6 ) ,  1 3 8 . — S u l p h u r  i n  g a s o l i n e  w a s  f o r m e r l y  o b j e c t e d  

t o  b e c a u s e  o f  i t s  p o s s i b l e  c o r r o s i v e n e s s  a n d  i t s  o d o u r ,  b u t  n o w  i t s  m o s t  i m p o r t a n t  

e f f e c t  i s  d e p r e s s i o n  o f  l e a d  s u s c e p t i b i l i t y .

S u l p h u r i c  a c i d  r e f i n i n g  i m p r o v e s  l e a d  s u s c e p t i b i l i t y  t o  a  l i m i t e d  e x t e n t ,  b u t  l a r g e  

v o l u m e s  o f  a c i d  a r e  r e q u i r e d ,  h i g h  l o s s e s  a r e  e n t a i l e d  b y  s o l u t i o n  a n d  p o l y m e r i z a t i o n  

o f  t h e  g a s o l i n e ,  w h i l s t  t h e r e  a r e  t h e  p r o b l e m s  o f  a c i d  r e c o v e r y  a n d  s l u d g e  d i s p o s a l .  

D o c t o r  s w e e t e n i n g  c o n v e r t s  m e r c a p t a n s  i n t o  l e s s  o d o r i f e r o u s  c o m p o u n d s ,  w h i c h ,  

h o w e v e r ,  s t i l l  d e p r e s s  t h e  l e a d  r e s p o n s e ,  w h i l s t  o t h e r  m e t h o d s  i n  l a r g e - s c a l e  u s e  r e m o v e  

m e r c a p t a n s  b u t  n o t  o t h e r  s u l p h u r  c o m p o u n d s .

I n  t h e  G r a y  c a t a l y t i c  p r o c e s s  b o t h  m e r c a p t a n  a n d  n o n - m e r c a p t a n  s u l p h u r  c o m 
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p o u n d s  a r e  l a r g e l y  e l i m i n a t e d  b y  p a s s i n g  t h e  g a s o l i n e  v a p o u r s  t h r o u g h  a  b e d  o f  s o l i d  

a d s o r b e n t  c a t a l y s t ,  s u c h  a s  f u l l e r ’s  e a r t h ,  a t  e l e v a t e d  t e m p e r a t u r e .  A  f l o w  d i a g r a m  

p e r t a i n i n g  t o  a n  a c t u a l  c o m m e r c i a l  i n s t a l l a t i o n  i s  s h o w n .  A  l a r g e  p a r t  o f  t h e  s u l p h u r  

p r e s e n t  i s  c o n v e r t e d  i n t o  H 2 S ,  a n d  t h e  r e m o v a l  o f  t h e  H 2S  i s  t h e  o n l y  o t h e r  t r e a t m e n t  

n e c e s s a r y  f o r  t h e  g a s o l i n e .

T a b l e s  a r e  g i v e n  o f  t h e  d i f f e r e n t  e f f e c t s  o f  a  w i d e  s e l e c t i o n  o f  c l a y s  o n  s t r a i g h t - r u n  

g a s o l i n e s ,  a n d  i n  a  d i s c u s s i o n  o f  t h e  a p p l i c a t i o n s  o f  t h e  p r o c e s s  i t  i s  c l a i m e d  t h a t  t h e  

o c t a n e  n u m b e r  i s  i m p r o v e d ,  a s  w e l l  a s  t h e  l e a d  r e s p o n s e .  T h e  t o t a l  s u l p h u r  r e d u c t i o n  

m a y  r a n g e  f r o m  6 0  t o  8 5 % ,  b u t  t h e  p r o c e s s  f o r  a n y  s t o c k  i s  b e s t  a s s e s s e d  b y  t h e  l e a d  

t e t r a e t h y l  s a v i n g ;  i t  m a y  b e  a p p l i e d  t o  c e r t a i n  a v i a t i o n  b a s e  s t o c k s  a s  w e l l  a s  t o  m o t o r  

f u e l .

O p e r a t i n g  c o s t s  a r e  l o w ,  t h e  u n i t  b e i n g  o f  s i m p l e  d e s i g n  w i t h  a  m e a s u r e  o f  a u t o m a t i c  

c o n t r o l .  j ,  c .

1083.* T h ree-W ay R e fin e ry  D e v elo p ed  fo r  W a r  P ro d u c tio n . O .  W .  W i l c o x .  World 
Petroleum, A p r i l  1 9 4 2 ,  1 3  ( 4 ) ,  2 6 . — T h e  A m e r i c a n  r e f i n i n g  i n d u s t r y  f a c e s  a n  e n o r m o u s  

t a s k  i n  m e e t i n g  t h e  e v e r  m o u n t i n g  r e q u i r e m e n t s  . f o r  1 0 0  O . N .  a v i a t i o n  g a s o l i n e .  T o  

e n a b l e  t h e  s m a l l  r e f i n e r s  t o  p l a y  t h e i r  p a r t ,  t h e  O . P . C .  ( O f f i c e  o f  t h e  P e t r o l e u m  C o 

o r d i n a t o r )  h a s  e v o l v e d  a  s t a n d a r d  p l a n  f o r  p r o p o s e d  c o m b i n a t i o n  u n i t s  t o  p r o d u c e  

a v i a t i o n  g a s o l i n e ,  t o l u e n e  f o r  e x p l o s i v e s ,  a n d  b u t a d i e n e  f o r  s y n t h e t i c  r u b b e r .  W h e r e  

a  s i n g l e  r e f i n e r ’s  o p e r a t i o n s  a r e  n o t  l a r g e  e n o u g h  t o  j u s t i f y  t h e  e r e c t i o n  o f  t h e  o p t i m u m  
c a p a c i t y  3 - w a y  p l a n t ,  i t  i s  s u g g e s t e d  t h a t  s e v e r a l  s m a l l e r  r e f i n e r s  c o m b i n e  t o  c o n s t r u c t  

a n d  o p e r a t e  s u c h  a  p l a n t .

T h e  s t a n d a r d  d e s i g n  a l l o w s  v a r i o u s  a l t e r n a t i v e s  t o  f i t  s p e c i a l  c o n d i t i o n s ,  a n d  a i m s  

a t  f l e x i b i l i t y ,  b u t  i n  g e n e r a l  c o n f o r m s  t o  a  s c h e m e  s h o w n  i n  a  s i m p l i f i e d  f l o w  s h e e t ,  

a n d  b e g i n s  w i t h  c r u d e ,  s p e c i a l l y  s e l e c t e d  f o r  i t s  c o n t e n t  o f  h i g h - o c t a n e  m a t e r i a l ,  

e n t e r i n g  a  t o p p i n g  s t i l l .  T o p p i n g  p l a n t s  w i l l  n o t  n e c e s s a r i l y  b e  i n s t a l l e d  a t  t h e  c o m 

b i n a t i o n  3 - w a y  u n i t s ,  a n d  e x i s t e n t  t o p p i n g  s t i l l s  w i l l  i f  p o s s i b l e  b e  u s e d .  I n  s u c h  

c a s e s  t h e  r e f i n e r s  w i l l  p o o l  t h e i r  r e d u c e d  c r u d e s ,  n a p h t h a s ,  a n d  a l k y l a t i o n  m a t e r i a l s  

a n d  d e l i v e r  t h e m  t o  t h e  c o m b i n a t i o n  p l a n t s .

T h e  h e a v y  n a p h t h a  w i l l  g o  t o  a  r e f o r m i n g  u n i t ,  w h i c h  m a y  b e  o f  c o n v e n t i o n a l  

t h e r m a l  t y p e  o r  o f  m o d e m  c a t a l y t i c  d e s i g n — e.g., t h e  H o u d r y  o r  t h e  U . O . P .  T h e  

r e d u c e d  c r u d e  g o e s  t o  a  c a t a l y t i c  c r a c k i n g  u n i t ,  w h i c h  m a y  b e  o f  t h e  H o u d r y  t y p e  o r  

m a y  e m p l o y  a  f l u i d  c a t a l y s t  ( d e t a i l s  n o t  a l l o w e d  t o  b e  m a d e  p u b l i c ) ,  b u t  i n  a n y  c a s e  

t h e  p r o d u c t s  a r e  g a s ,  g a s o l i n e ,  a n d  g a s  o i l  o r  d o m e s t i c  f u e l  o i l .  T h i s  g a s ,  t o g e t h e r  w i t h  

g a s  f r o m  t h e  r e f o r m i n g  u n i t ,  w i l l  g o  t o  t h e  g a s - r e c o v e r y  u n i t ,  t o  b e  s t r i p p e d  o f  a l l  

p r o d u c t s  o f  m i l i t a r y  v a l u e ,  w h i c h  i n c l u d e  p r o p y l e n e  ( f o r  c h e m i c a l s  o r  f o r  i s o p r o p y l  

a l c o h o l  t o  b e  u s e d  a s  a  b l e n d i n g  a g e n t ,  o r  t o  b e  m i x e d  w i t h  i s o b u t a n e  f o r  t h e  a l k y l a t i o n  

u n i t )  a n d  e t h y l e n e  ( f o r  s t y r e n e  p r o d u c t i o n  f o r  a r t i f i c i a l  r u b b e r ) .  T h e  f l o w  d i a g r a m  

s h o w s  a  s t y r e n e  u n i t ,  w h i c h  i n v o l v e s  t h e  c o m p l i c a t i o n  o f  a  b e n z e n e  s u p p l y  f o r  c o m 

b i n a t i o n  w i t h  t h e  e t h y l e n e .  T h e  b e n z e n e  m a y  b e  o b t a i n e d  f r o m  o u t s i d e ,  o r  m a y  b e  

p r o d u c e d  b y  c l o s e  f r a c t i o n a t i o n  o f  t h e  a r o m a t i c s  i n  t h e  t o l u e n e  c u t .

A c c u r a t e  c o n t r o l  o f  t e m p e r a t u r e s  a n d  p r e s s u r e s  w i l l  b e  n e c e s s a r y  i n  t h e  g a s - r e c o v e r y  

u n i t  f o r  m a x i m u m  y i e l d s  o f  b u t a n e s  a n d  b u t e n e s .  D e t a i l s  o f  d e b u t a n i z i n g  e q u i p 

m e n t  a r e  n o t  g i v e n ,  b u t  t h e  C 4 c u t  i s  s h o w n  a s  b e i n g  s p l i t  i n t o  t w o  f r a c t i o n s ,  o n e  

c o n t a i n i n g  n - b u t a n e  a n d  b u t e n e - 2 ,  a n d  t h e  o t h e r  i s o b u t a n e ,  i s o b u t e n e ,  b u t e n e - 1 ,  a n d  

p o s s i b l y  b u t e n e - 2 .  T h e  f i r s t  f r a c t i o n  w i l l  b e  d e h y d r o g e n a t e d  t o  p r o d u c e  9 9 - 5 %  p u r e  

b u t a d i e n e .  T h e  s e c o n d  f r a c t i o n  g o e s  t o  a n  a l k y l a t i o n  p l a n t  t o  p r o d u c e  a l k y l a t e  f o r  

1 0 0  O . N .  f u e l  a n d  r e s i d u e ,  “  h e a v y  a l k y l a t e , ”  f o r  m o t o r  f u e l .  V a r i o u s  a l k y l a t i o n  

p r o c e s s e s  m a y  b e  u s e d ,  b u t  m o s t  e m p l o y  s u l p h u r i c  a c i d  a s  c a t a l y s t .  B u t a d i e n e  

p r o d u c t i o n  m a y  b e  i n c r e a s e d  b y  o b t a i n i n g  o u t s i d e  s u p p l i e s  o f  b u t a n e  f r o m  n a t u r a l  

g a s o l i n e  p l a n t s  o r  b y  p r e p a r i n g  a l c o h o l  f r o m  e t h y l e n e  a n d  c o n v e r t i n g  c a t a l y t i c a l l y  

t o  b u t a d i e n e .  O n  t h e  o t h e r  h a n d ,  t h e  p r o d u c t i o n  o f  a l k y l a t e  m a y  b e  i n c r e a s e d  b y  

t a k i n g  a l l  t h e  a v a i l a b l e  b u t e n e - 2  t o  t h e  a l k y l a t i o n  u n i t  o r  b y  b r i n g i n g  i n  o u t s i d e  

t a o b u t a n e  t o  a l k y l a t e  p r o p y l e n e .

T h e  g a s o l i n e  f r o m  t h e  c a t a l y t i c  c r a c k i n g  p l a n t  i s  f r a c t i o n a t e d  t o  p r o d u c e  a  “  h e a r t  

c u t  ”  r i c h  i n  t o l u e n e ,  w h i c h  g o e s  t o  t h e  t o l u e n e  e x t r a c t i o n  u n i t ,  w h i c h  a l s o  r e c e i v e s  

r e f o r m e d  g a s o l i n e  ( d e p e n d e n t  u p o n  i t s  t o l u e n e  c o n t e n t ) .  T o l u e n e  e x t r a c t i o n  m a y  b e  

e f f e c t e d  b y  a z e o t r o p i c  d i s t i l l a t i o n ,  b y  d i s t i l l a t i o n  w i t h  m e t h a n o l ,  o r  b y  e x t r a c t i o n  

w i t h  s u l p h u r  d i o x i d e  o r  p h e n o l .  T h e  r a f f i n a t e ,  p l u s  t h e  r e m a i n d e r  o f  t h e  c a t a l y t i c a l l y  

c r a c k e d  g a s o l i n e ,  i s  c a t a l y t i c a l l y  t r e a t e d  t o  r e d u c e  g u m  a n d  i m p r o v e  s t a b i l i t y ,  a n d  t h e n
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f r a c t i o n a t e d ,  o n e  c u t  b e c o m i n g  a v i a t i o n  b l e n d i n g  s t o c k  a n d  t h e  o t h e r  h i g h - O . N .  

m o t o r  f u e l .

.  T h e  g a s  o i l  f r o m  t h e  c a t a l y t i c  c r a c k i n g  u n i t ,  i f  n o t  o t h e r w i s e  r e q u i r e d ,  m a y  b e  

t h e r m a l l y  c r a c k e d  f o r  m o t o r  f u e l  a n d  f o r  a d d i t i o n a l  g a s  s u p p l i e s .  J .  C .

1 0 8 4 . In c re a s in g  P ro d u c tio n  w ith  C lean  C o n d en sers. C .  L .  W e l d e l l  a n d  W .  B .  B o r s t  

Refiner, A u g u s t  1 9 4 2 ,  21  ( 8 ) ,  2 4 3 - 2 4 5 . — T h e  p r o b l e m s  i n v o l v e d  a n d  t h e i r  s o l u t i o n s  i n  

i n c r e a s i n g  t h e  c a p a c i t y  o f  a  6 5 0 0 - b r l .  p l a n t  t o  8 5 0 0 ,  b y  a t t e n t i o n  t o  t h e  c o n d e n s e r s  

a n d  h e a t  e x c h a n g e s ,  a r e  d i s c u s s e d .  T h e  p l a n t  i s  c o n f i n e d  t o  g a s o l i n e ,  k e r o s e n e ,  a n d  

f u e l  o i l ,  a n d  u t i l i z e s  t w o  c r u d e  u n i t s  a n d  o n e  D u b b s  u n i t .  A .  H .  N .

10 8 5 . L a b o ra to ry  C on tro l R e d u c e s  R e fin e ry  C o rro sio n . A .  W .  T r u s t y .  Refiner, 
A u g u s t  1 9 4 2 ,  2 1  ( 8 ) ,  2 5 0 - 2 5 2 . — S o m e  b r i n e s  c o n t a i n  m o s t l y  s o d i u m  c h l o r i d e  a n d  g i v e  

l e s s  c o r r o s i o n  t h a n  o t h e r  b r i n e s  c o n t a i n i n g  m a g n e s i u m  s a l t s .  T h e  c h e m i s t  s h o u l d  

a n a l y s e  t h e  b r i n y  w a t e r  f r o m  e a c h  c r u d e  o i l  p r o c e s s e d  a t  h i s  p l a n t  t o  d e t e r m i n e  t h e  

r e l a t i v e  p r o p o r t i o n s  o f  s o d i u m ,  c a l c i u m ,  a n d  m a g n e s i u m  i o n s .  W h e r e  c a l c i u m  a n d  

m a g n e s i u m  a r e  p r e s e n t ,  t h e  t o t a l  s a l t  c o n t e n t  o f  t h e  c r u d e  o i l  s h o u l d  b e  r e d u c e d  t o  a  

l o w e r  f i g u r e  t h a n  i n  t h e  c a s e  o f  a  b r i n e  c o n t a i n i n g  o n l y  s o d i u m  c h l o r i d e .

S a l t  i s  m o s t  c o m m o n l y  e n c o u n t e r e d  i n  c r u d e  o i l  i n  t h e  f o r m  o f  b r i n e - d r o p s .  I t  i s  

o n l y  t h e  v e r y  s m a l l  b r i n e - d r o p l e t s  w h i c h  a r e  d i f f i c u l t  t o  r e m o v e  f r o m  t h e  o i l .  L a r g e r  

d r o p s ,  e x c e e d i n g  0 - 0 1  m m .  i n  d i a m e t e r ,  s e t t l e  r e a d i l y ,  a n d  a r e  r e m o v e d  f r o m  t h e  

c r u d e  o i l  i n  t h e  f i e l d .  T h e  p r e s e n c e  o f  w a x  c o n t r i b u t e s  t o  t h e  d i f f i c u l t y  o f  s a l t  r e m o v a l .  

B o t h  b r i n e - d r o p s  a n d  s o l i d  s a l t  c r y s t a l s  a r e  s t a b i l i z e d  b y  a  t h i n  c o a t i n g  o f  w a x  i n  t h e  

c r u d e .  A  t e m p e r a t u r e  o f  1 2 0 °  F .  w i l l  d i s s o l v e  t h e  w a x  i n  E a s t  T e x a s  c r u d e ,  w h i l e  a  

t e m p e r a t u r e  o f  1 6 0 °  F .  i s  r e q u i r e d  t o  d i s s o l v e  t h e  w a x  i n  R o d e s s a  c r u d e  o i l .  T h e  s a l t  

c o n t e n t  o f  a n  o i l  i s  u s u a l l y  d e t e r m i n e d  b y  d i l u t i n g  t h e  o i l  w i t h  a n  o r g a n i c  s o l v e n t  t o  

d e c r e a s e  t h e  v i s c o s i t y  a n d  t o  m i n i m i z e  e m u l s i o n  f o r m a t i o n ,  f o l l o w e d  b y  t h o r o u g h l y  

a g i t a t i n g  t h e  o i l  w i t h  w a r m  w a t e r ,  s e t t l i n g ,  a n d  a n a l y s i n g  t h e  w a t e r  e x t r a c t .  T h e  

w a t e r  e x t r a c t i o n  i s  q u i t e  s a t i s f a c t o r y  i n  c a s e s  w h e r e  t h e  s a l t  o c c u r s  i n  t h e  f o r m  o f  

b r i n e  s o l u t i o n s .  I f  t h e  s a l t  i s  p r e s e n t  i n  t h e  f o r m  o f  c r y s t a l s ,  h o w e v e r ,  i t  h a s  b e e n  

f o u n d  t h a t  p r o l o n g e d  s h a k i n g  d o e s  n o t  c o m p l e t e l y  d i s s o l v e  t h e  s o l i d  s a l t .

C e n t r i f u g i n g ,  l i k e w i s e ,  w i l l  r e m o v e  c r y s t a l l i n e  s a l t  w i t h  d i f f i c u l t y .  T e n  m i n u t e s  

o f  c e n t r i f u g i n g  r e m o v e d  a l l  t h e  w a t e r ,  b u t  2  h r s .  o f  c e n t r i f u g i n g  f a i l e d  t o  r e m o v e  a l l  

t h e  s a l t  f r o m  a  s a m p l e  o f  R o d e s s a  c r u d e  c o n t a i n i n g  c r y s t a l l i n e  s a l t .  D e t a i l s  o f  t e s t s  

f o r  d e t e r m i n i n g  t h e  s a l t  c o n t e n t  a n d  t h e  c h e m i c a l  c o m p o s i t i o n s  o f  t h e  s a l t  a r e  g i v e n .  

D e t e r m i n a t i o n  o f  p a  a n d  t h e  e f f e c t s  o f  s u l p h u r  i n  c r a c k i n g  p l a n t  c o r r o s i o n  a r e  d i s c u s s e d .

A .  H .  N .

1 0 8 6 . M e ta lliz in g  to  P ro lo n g  L ife  o f E q u ip m e n t. J .  E .  Y o u n g ,  S r .  Refiner, A u g u s t  

1 9 4 2 ,  21  ( 8 ) ,  2 4 6 - 2 4 8 . — I f  o n e  o r  t w o  p o i n t s  a r e  a l w a y s  r e m e m b e r e d  w h e n  m a k i n g  

u s e  o f  t h i s  p r o c e s s ,  t h e r e  w i l l  b e  l i t t l e  d i f f i c u l t y  i n  o b t a i n i n g  g o o d  r e s u l t s .  F i r s t ,  t h e  

d e p o s i t e d  m e t a l  i s  n o t  w e l d e d  t o  t h e  b a s e  m e t a l .  T h e  b o n d  i s  p u r e l y  m e c h a n i c a l ,  

a n d  f o r  t h i s  r e a s o n  t h e  p r e p a r a t i o n  m u s t  b e  t h o r o u g h l y  a n d  c a r e f u l l y  d o n e .  S e c o n d ,  

r e g a r d l e s s  o f  t h e  k i n d  o f  w i r e  u s e d ,  t h e  m e t a l  i s  “  c a s t , ”  a n d  s h o u l d  t h e r e f o r e  b e  

m a c h i n e d  a n d  h a n d l e d  l i k e  a  c a s t i n g .  T h i s  c a s t  m e t a l  p r o v i d e s  a n  e x c e l l e n t  w e a r i n g  

s u r f a c e ,  u s u a l l y  w e a r i n g  s e v e r a l  t i m e s  l o n g e r  t h a n  r o l l e d  m e t a l  o f  t h e  s a m e  s p e c i f i c a t i o n .

T h e  m o s t  f r e q u e n t  r e f i n e r y  a p p l i c a t i o n s  a r e  : r e s u r f a c i n g  p u m p - r o d s  a n d  s h a f t s ,  

b u i l d i n g  u p  b e a r i n g  a n d  p a c k i n g  a r e a s  o n  s t e a m  t u r b i n e s ,  p i s t o n s  a n d  p i s t o n  r o d s  o n  

g a s  e n g i n e s  a n d  a i r  c o m p r e s s o r s ,  s e a l  r i n g s  i n  c e n t r i f u g a l  p u m p s ,  f i l l i n g  i n  c a v i t a t e d  

a r e a s  o f  c e n t r i f u g a l  w a t e r - p u m p s ,  a n d  m a n y  o t h e r s  t h a t  w i l l  o c c u r  i n  n o r m a l  s h o p  

o p e r a t i o n .  T h e  w o r n  p a r t  i s  u s u a l l y  s e t  o n  a  l a t h e ,  a  t h r e a d  i s  c u t  w i t h  v e r y  r o u g h  

s i d e s ,  a n d  t h e  m e t a l  i s  m e l t e d  a n d  s p r a y e d  o n  t h e  w o r n  p a r t  t o  d e p o s i t  i n  t h e  t h r e a d  

a n d  i n t e r l o c k  i n  t h e  r o u g h  i n t e r s t i c e s .  C a r e  h a s  t o  b e  t a k e n  t h a t  n o  g r e a s e ,  m o i s t u r e ,  

e t c . ,  i s  d e p o s i t e d  o n  t h e  t h r e a d e d  w o r n  p a r t  b e f o r e  a p p l i c a t i o n  o f  t h e  s p r a y e d  m e t a l .  

D e t a i l s  a r e  g i v e n  r e g a r d i n g  p r e c a u t i o n s ,  a n d  m e t h o d s  t o  b e  a d o p t e d .  A .  H .  N .

1 0 8 7 . M u lti-C o m p o n en t D is t illa t io n . C .  D .  S h i a h .  Refiner, A u g u s t  1 9 4 2 ,  2 1  ( 8 ) ,  

2 4 0 - 2 4 2 . — T h i s  p a p e r  p r e s e n t s  a  n e w  g r a p h i c a l  m e t h o d  f o r  t h e  s t e p w i s e  c a l c u l a t i o n  

o f  m u l t i - c o m p o n e n t  d i s t i l l a t i o n  p r o b l e m s ,  w h i c h ,  w i t h  t h e  a i d  o f  S h i a h ’s  K - c h a r t ,  

u s e s  a  s i n g l e  c u r v e  t o  r e p r e s e n t  t h e  e q u i l i b r i u m  c u r v e  f o r  a l l  t h e  c o m p o n e n t s .  U s e
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i s  a l s o  m a d e  o f  b o t h  H i b s h m a n  a n d  R o b i n s o n  a n d  G i l l i l a n d ’s  t e c h n i q u e  t o  o b t a i n  t h e  

c o n c e n t r a t i o n  o f  e a c h  c o m p o n e n t ,  a s  w e l l  a s  t h e  t e m p e r a t u r e  o n  a n y  p l a t e  w i t h  

p r a c t i c a l l y  n o  t r i a l - a n d - e r r o r  w o r k .  T h e  p a p e r  i s  s u p p l e m e n t e d  w i t h  a  l a r g e  c h a r t ,  

t h e  d e r i v a t i o n  a n d  u s e  o f  w h i c h  a r e  e x p l a i n e d  a n d  f u r t h e r  i l l u s t r a t e d  b y  a n  e x a m p l e  

w o r k e d  o u t  i n  f u l l .  a .  H .  N .

1088. P ro p e r E le c tro d e s  fo r  R e fin e ry  W eld in g . W .  L .  A r c h e r .  Refiner, A u g u s t  1 9 4 2 ,  

21 ( 8 ) ,  2 5 3 —2 5 6 .  I n  o r d e r  t o  e s t a b l i s h  s t a n d a r d s  f o r  w e l d i n g  e l e c t r o d e s ,  t h e  A m e r i c a n  

W e l d i n g  S o c i e t y  a n d  t h e  A m e r i c a n  S o c i e t y  f o r  T e s t i n g  M a t e r i a l s  c o l l a b o r a t e d  i n  

i s s u i n g  a  s p e c i f i c a t i o n  f o r  w e l d i n g  e l e c t r o d e s .  T h u s  t h e  u s e r  o f  w e l d i n g  i s  e n a b l e d  

t o  t a l k  a b o u t  w e l d i n g  r o d s  i n  t e r m s  o f  t h e i r  c u r r e n t  c h a r a c t e r i s t i c s  a n d  p h y s i c a l  

p r o p e r t i e s  b y  m e r e l y  s t a t i n g  t h e  g r a d e .  A  t a b l e  g i v e s  a  s u m m a r y  o f  t h e  A m e r i c a n  

W e l d i n g  S o c i e t y  c l a s s i f i c a t i o n  n u m b e r  a s  a  g u i d e  t o  w e l d i n g  p o s i t i o n s ,  d e s c r i p t i o n  o f  

e l e c t r o d e  a n d  c u r r e n t  r e q u i r e m e n t s ,  h e a t  t r e a t m e n t ,  a n d  p r i m a r y  p h y s i c a l  p r o p e r t i e s  

o f  a l l - w e l d  m e t a l  t e n s i o n  s p e c i m e n s .  T h e  t a b l e  d e a l s  w i t h  f o u r  e l e c t r o d e s ,  b u t  t h e  

p a p e r  d i s c u s s e s  o n l y  t h r e e  g r a d e s .  a .  H .  N .

1089. P e tro le u m -R e fin in g  M eth od s A v a ila b le  fo r  W ar-T im e  D e m an d s. J .  F .  T h o r n t o n  

a n d  W .  C .  D i c k e r m a n .  Petrol. Tech., S e p t e m b e r  1 9 4 2 ,  5  ( 5 ) ,  A . I . M . M . E .  T e c h .  P u b .  

N o .  1 5 0 3 ,  1 - 7 . — T h e  s p r e a d i n g  o f  w a r  i s  m a k i n g  e x c e p t i o n a l  d e m a n d s  o n  t h e  o i l  

i n d u s t r y .  L a r g e  q u a n t i t i e s  o f  1 0 0 - o c t a n e  g a s o l i n e ,  e x t r e m e  s e r v i c e  l u b r i c a n t s ,  

t o l u e n e ,  a n d  m i s c e l l a n e o u s  p r o d u c t s  a r e  n e e d e d .  T h e  1 0 0 - o c t a n e  g a s o l i n e  i s  b l e n d e d  

f r o m  i s o p e n t a n e ,  b a s e  s t o c k ,  a n d  a l k y l a t e .  i . s o P e n t a n e  i s  f r a c t i o n a t e d  f r o m  n a t u r a l  

o r  r e f i n e r y  g a s o l i n e .  I t  h a s  n o t  y e t  b e e n  n e c e s s a r y  t o  r e s o r t  t o  t h e  i s o m e r i z a t i o n  o f  

n o r m a l  p e n t a n e .  C a t a l y t i c  c r a c k i n g  i s  r a p i d l y  b e c o m i n g  t h e  m a j o r  s o u r c e  o f  t h e  b a s e  

s t o c k ,  w h i c h  s h o u l d  h a v e  a  g o o d  o c t a n e  r a t i n g  a n d  h i g h  l e a d  r e s p o n s e .  A l k y l a t e ,  t h e  

m o s t  i m p o r t a n t  c o m p o n e n t ,  i s  s y n t h e s i z e d  f r o m  i s o b u t a n e  a n d  o l e f i n .

F o r t u n a t e l y  t h e  U n i t e d  S t a t e s  f i n d s  i t s e l f  w i t h  w e l l - d e v e l o p e d  p r o c e s s e s  a l r e a d y  

a v a i l a b l e  f o r  t h e  p r o d u c t i o n  o f  t h e  h i g h e s t - q u a l i t y  l u b r i c a n t s .  T o l u e n e  i s  n o w  b e i n g  

p r o d u c e d  b y  n e w  m e t h o d s  f r o m  s p e c i a l  c u t s  f r a c t i o n a t e d  f r o m  s e l e c t e d  c r u d e s ,  o r  

f r o m  c a t a l y t i c a l l y  p r o c e s s e d  n a p h t h a s .

D e s i g n e r s  o f  r e f i n e r y  e q u i p m e n t  a r e  m o d i f y i n g  p a s t  p r a c t i c e s  i n  o r d e r  t o  c o n s e r v e  

m a t e r i a l s  a s  f a r  a s  p o s s i b l e .  G .  D .  H .

1090. P a te n ts  on  R e fin in g  a n d  R e fin ery  P la n t . S t a n d a r d  O i l  D e v e l o p m e n t  C o .  E . P .  

5 4 7 , 9 4 2 ,  1 8 . 9 . 4 2 .  A p p l .  1 9 . 6 . 4 0 .  S e p a r a t i o n  o f  o l e f i n s  f r o m  g a s e o u s  m i x t u r e s  c o n 

t a i n i n g  t h e m  b y  c o n t a c t i n g  t h e  m i x t u r e s  w i t h  a  s a t u r a t e d  a b s o r b e n t  s o l u t i o n  o f  

c u p r o u s  s a l t  i n  a  s o l v e n t  t a k e n  f r o m  t h e  c l a s s  c o n s i s t i n g  o f  e t h e r s  a n d  a l k y l  a n d  a r y l  

n i t r i l e s ,  a n d  a l k y l  a n d  a r y l  p h o s p h a t e s .

W .  W .  G a r y .  U . S . P .  2 , 2 9 6 , 9 9 2 ,  2 9 . 9 . 4 2 .  A p p l .  2 1 . 7 . 3 9 .  M e t h o d  o f  s e p a r a t i o n  o f  

l i g h t  h y d r o c a r b o n s  i n c l u d i n g  m e t h a n e  a n d  e t h a n e  f r o m  a  c r u d e  p e t r o l e u m  o i l  a n d  o f  

r e c o v e r i n g  d e s i r e d  h y d r o c a r b o n s  f r o m  t h e  s e p a r a t e d  l i g h t  h y d r o c a r b o n s  a n d  f r o m  a  

h y d r o c a r b o n  g a s  m i x t u r e .  H .  B .  M .

Chem istry and Physics of Hydrocarbons.
10 9 1 .* L a te n t  H e a ts  o f V a p o r iz a t io n . H .  P .  M e i s s n e r .  Industr. Engng Chem., 1 9 4 1 ,  

33, 1 4 4 0 . — - A n  e q u a t i o n  a n d  a  g r a p h i c a l  s o l u t i o n  t o  a n  e q u a t i o n  a r e  g i v e n  w h i c h  

e n a b l e s  t h e  m o l a l  l a t e n t  h e a t  o f  v a p o r i z a t i o n  t o  b e  c o m p u t e d  f r o m  t h e  v a p o u r  p r e s s u r e ,  

i f  t h e  c r i t i c a l  t e m p e r a t u r e  a n d  p r e s s u r e  o f  a  p u r e  l i q u i d  a r e  k n o w n .  T h e  c a l c u l a t e d  

l a t e n t  h e a t s  a r e  c o m p a r e d  w i t h  t h e  e x p e r i m e n t a l l y  d e t e r m i n e d  v a l u e s  f o r  s o m e  t h i r t y  

c o m p o u n d s  w h i c h  s h o w s  t h a t  t h e  e q u a t i o n  i s  v a l i d  t o  a n  a c c u r a c y  o f  ± 9 %  f o r  b o t h  

p o l a r  a n d  n o n - p o l a r  l i q u i d s  w i t h  a n  a v e r a g e  e r r o r  o f  ± 5 % .  J .  W .  H .

1 0 9 2 .* D ie le c tric  P ro p e r t ie s  o f H y d ro c a rb o n s  a n d  H y d ro carb o n  O ils. J . C .  B a l s b a u g h ,  

A .  G .  A s s a y ,  a n d  J .  L .  O n g l e y .  Industr. Engng Chem., 1 9 4 2 ,  3 4 , 9 2 . — A  s t u d y  i s  

m a d e  o f  t h e  i n f l u e n c e  o f  o x i d a t i o n  o n  t h e  d i e l e c t r i c  p r o p e r t i e s  o f  s e v e r a l  p u r e  h y d r o 

c a r b o n s  a n d  a  s e r i e s  o f  h y d r o c a r b o n  o i l s .  I t  i s  s h o w n  t h a t  i n  t h e  p r e s e n c e  o f  c o p p e r ,  

t h e  s a l t  o f  a  5 - c a r b o n  d i b a s i c  a c i d  i s  f o r m e d .  I f  t h e  o x i d a t i o n  i s  c a r r i e d  o u t  u n d e r
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r e s t r i c t e d  o x i d a t i o n  c o n d i t i o n s  a  h i g h l y  d i s s o c i a t e d  e l e c t r o l y t e  i s  f o r m e d  g i v i n g  h i g h  

c o n d u c t i v i t i e s  o r  p o w e r  f a c t o r s .  M e a s u r e m e n t s  o f  t h e  e l e c t r i c a l  p r o p e r t i e s  o f  t h e  o i l  

i t s e l f  a r e  m a d e  a n d  s i m i l a r  m e a s u r e m e n t s  f o r  t h e  o i l  i n  c o m b i n a t i o n  w i t h  p a p e r .

J .  W .  H .

1 0 9 3 .*  T h eory  o f O pen -T ub e D is t illa t io n . J .  W .  W e s t h a v e r .  Industr. Engng Chem., 
1 9 4 2 ,  34, 1 2 6 . — A n  e q u a t i o n  e x p r e s s i n g  t h e  H . E . T . P .  i n  t e r m s  o f  Va, t h e  v a p o u r  

v e l o c i t y ,  r0, t h e  r a d i u s  o f  t h e  t u b e ,  a n d  D, t h e  m o l e c u l a r  d i f f u s i o n  c o e f f i c i e n t  o f  t h e  

v a p o u r  s t r e a m  i s  g i v e n  a s

H . E . T . P .  =  ( 1 1 / 4 8 )  Va r0*/D  +  D lV a.

T h i s  f i x e s  t h e  m i n i m u m  v a l u e  o f  t h e  H . E . T . P .  a s  0 - 9 6 r 0 , a n d  i t  o c c u r s  a t  a  v a p o u r  

v e l o c i t y  o f  2 - 1  (D /r0), w h i c h  i s  c o n s i d e r a b l y  b e l o w  t h e  r a n g e  o f  a n y  e x p e r i m e n t a l  d a t a .  

A t  o r d i n a r y  v a p o u r  v e l o c i t i e s  i t  i s  s h o w n  t h a t  t h e  t h e o r e t i c a l  H . E . T . P .  a n d  e x p e r i 

m e n t a l  d a t a  a r e  i n  g o o d  a g r e e m e n t .  J .  W .  H .

1 0 9 4 .*  P -V -T  R e la t io n s  a n d  D e riv ed  Q u an titie s  fo r  H e x a n e s . E .  A .  K e l s o  a n d  W .  A .  

F e l s i n g .  Industr. Engng Chem,., 1 9 4 2 ,  3 4 , 1 6 1 . — T h e  m o l a l  v o l u m e s  a n d  p r e s s u r e -  

v o l u m e —t e m p e r a t u r e  r e l a t i o n s  f o r  2  : 3 - d i m e t h y l b u t a n e ,  2 - m e t h y l p e n t a n e ,  a n d  n -  

h e x a n e  h a v e  b e e n  d e t e r m i n e d  o v e r  t h e  t e m p e r a t u r e  r a n g e  1 0 0 - 2 7 5 °  C .  F r o m  t h i s  

d a t a  t h e  v a l u e s  o f  Z  i n  t h e  g a s  e q u a t i o n  p v /R T  =  Z  a n d  t h e  f u g a c i t y  c o e f f i c i e n t s  

f /p  h a v e  b e e n  c a l c u l a t e d .  J -  W .  H .

1 0 9 5 .*  P re ssu re -T e m p e ra tu re  C h art fo r  V a p o u rs . M .  H i r s c h .  Industr. Engng Chem., 
1 9 4 2 ,  3 4 ,  1 7 4 . — A  n e w  m e t h o d  o f  p l o t t i n g  l o g a r i t h m i c  p r e s s u r e s  u s i n g  c o n v e r g e n t  

i s o t h e r m s  i s  g i v e n  w h i c h  e n a b l e s  a n  e s t i m a t i o n  o f  t h e  v a p o u r  p r e s s u r e  t o  b e  m a d e  

f r o m  a  l i m i t e d  a m o u n t  o f  d a t a .  T h e  u s e  o f  t h i s  m e t h o d  i s  i l l u s t r a t e d  i n  d e t a i l  b y  

e x a m p l e s  a n d  c o m p a r a t i v e  d a t a  c a l c u l a t e d  b y  t h e  m e t h o d ,  a n d  d e t e r m i n e d  r e s u l t s  

s h o w  t h a t  t h e  m e t h o d  o f f e r s  c o n s i d e r a b l e  a c c u r a c y .  J .  W .  H .

10 9 6 . Specific  V o lu m es a n d  P h a se -B o u n d a ry  P ro p e r t ie s  o f S e p a ra to r -G a s  an d  Liquid-  
H y d ro carb o n  M ix tu re s. K .  E i l e r t s  a n d  R .  V .  S m i t h .  U . S .  B u r .  M i n e s .  R e p o r t  o f  

I n v e s t i g a t i o n s  N o .  3 6 4 2 ,  A p r i l  1 9 4 2 . — I t  i s  p o i n t e d  o u t  i n  t h e  i n t r o d u c t i o n  t o  t h i s  

r e p o r t  t h a t  a  k n o w l e d g e  o f  t h e  p h a s e  r e l a t i o n s  o f  f l u i d s  p r o d u c e d  f r o m  “  c o m b i n a t i o n  

w e l l s  ”  a t  t h e  p r e s s u r e s  a n d  t e m p e r a t u r e s  c h a r a c t e r i s t i c  o f  p r o d u c t i o n  f r o m  n a t u r a l  

r e s e r v o i r s  i s  e s s e n t i a l  t o  e f f i c i e n t  r e c o v e r y  a n d  r e f i n i n g  p r a c t i c e .  I n  t h i s  c o n n e c t i o n  

“  c o m b i n a t i o n  w e l l s  ”  a r e  t a k e n  t o  m e a n  t h o s e  w e l l s  w h e r e  g a s  a n d  l i g h t  v o l a t i l e  

h y d r o c a r b o n  l i q u i d  i n  q u a n t i t i e s  o f  e c o n o m i c  s i g n i f i c a n c e  a r e  r e c o v e r e d  a t  a  r e l a t i v e l y  

h i g h  r a t i o  o f  g a s  t o  l i q u i d .  F o r  p u r p o s e s  o f  l a b o r a t o r y  i n v e s t i g a t i o n s  d e s c r i b e d ,  

a c c u r a t e  s a m p l e s  o f  t h e  f l u i d  f r o m  s u c h  a  w e l l  w e r e  p r e p a r e d  b y  m i x i n g  ( i n  t h e  p r o 

p o r t i o n s  o f  t h e  m e a s u r e d  g a s  : l i q u i d  r a t i o )  g a s  a n d  l i q u i d  t a k e n  f r o m  t h e  s e p a r a t o r  

u n d e r  c o n d i t i o n s  o f  s t e a d y  f l o w .

S p e c i f i c  v o l u m e s  a s  a  f u n c t i o n  o f  p r e s s u r e s  u p  t o  5 0 0 0  l b . / i n . 2 a b s .  a n d  t e m 

p e r a t u r e s  r a n g i n g  f r o m  7 0 °  t o  2 8 0 °  F .  w e r e  m e a s u r e d  o n  t e n  m i x t u r e s  o f  s e p a r a t o r  

g a s  a n d  l i q u i d  s a m p l e s .  D i s t i l l a t i o n  a n a l y s e s  w e r e  m a d e  t o  d e t e r m i n e  t h e  c o m p o s i t i o n  

o f  t h e  n a t u r a l  h y d r o c a r b o n  m i x t u r e s ,  a n d  f u r t h e r  e x p e r i m e n t a l  d a t a  w e r e  c o l l a t e d  t o  

p r o v i d e  i n f o r m a t i o n  f o r  e v a l u a t i n g  p h a s e - b o u n d a r y  p r o p e r t i e s  o f  t h e  m i x t u r e s  i n  

t e r m s  o f  p r e s s u r e ,  t e m p e r a t u r e ,  a n d  c o m p o s i t i o n .

R e s u l t s  o b t a i n e d  i n  r e g a r d  t o  s p e c i f i c  v o l u m e s  o f  t w o - p h a s e  f l u i d s  a t  s u b - a t m o s p h e r i c  

p r e s s u r e s  w e r e  u s e d  i n  c a l c u l a t i o n s  o f  c o m p r e s s i b i l i t y  f a c t o r s  o f  m i x t u r e s  c o n t a i n i n g  

5 0 %  o r  m o r e  s e p a r a t o r  g a s .

B u b b l e - p o i n t  a n d  d e w - p o i n t  p h a s e  b o u n d a r i e s  o f  m i x t u r e s  f o r  t h e  t e m p e r a t u r e  

r a n g e  o f  7 0 - 2 8 0 °  F .  w e r e  d e t e r m i n e d  f r o m  s p e c i f i c  v o l u m e  d a t a .  T h e  l o c u s  o f  t h e  

m a x i m u m  p r e s s u r e s  ( c o m p o s i t i o n  c o n s t a n t ,  t e m p e r a t u r e  v a r i a b l e )  a t  w h i c h  g i v e n  

m i x t u r e s  c o u l d  b e  m a i n t a i n e d  i n  c o e x i s t i n g  g a s  a n d  l i q u i d  p h a s e s  a n d  t h e  l o c u s  o f  

m a x i m u m  p r e s s u r e s  ( t e m p e r a t u r e  c o n s t a n t ,  c o m p o s i t i o n  v a r i a b l e )  f o r  m a i n t e n a n c e  

o f  t h e  t w o - c o n s t i t u e n t  s y s t e m  i n  c o e x i s t i n g  g a s  a n d  l i q u i d  p h a s e s  w e r e  e v a l u a t e d  a s  

a  f u n c t i o n  o f  p r e s s u r e ,  t e m p e r a t u r e ,  s p e c i f i c  v o l u m e ,  a n d  c o m p o s i t i o n .  T h e  m a x i m u m  

p r e s s u r e  a t  w h i c h  a  m i x t u r e  o f  t h e  s e p a r a t o r  g a s  a n d  l i q u i d  i n  a n y  p r o p o r t i o n  c o u l d  

e x i s t  i n  t w o  p h a s e s  w a s  3 9 4 0  l b . / i n . 2 a b s .  A t  t h i s  p r e s s u r e ,  c o m m o n  t o  b o t h
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l o c i  o f  m a x i m u m  p r e s s u r e ,  t h e  t e m p e r a t u r e  w a s  1 4 9 °  F .  a n d  t h e  c o m p o s i t i o n  6 2 - 6  

m a s s - p e r  c e n t ,  s e p a r a t o r  g a s .  j j ,  g  M

1097 .* H y d ro carb o n  H y d ra te s . I .  C .  B e c h t o l d .  Petrol. Engnr, A p r i l  1 9 4 2 ,  13 ( 7 ) ,  

57 .— I n c r e a s e d  p r e s s u r e  i n  t r a n s m i s s i o n  s y s t e m s  d u r i n g  t h e  l a s t  1 0  y e a r s  h a s  i n c r e a s e d  

t h e  f r e q u e n c y  o f  f o r m a t i o n  o f  s o l i d  h y d r o c a r b o n  h y d r a t e s ,  w h i c h  h a s  l e d  t o  t h e i r  s t u d y  

f r o m  a  c o m m e r c i a l  p o i n t  o f  v i e w  a n d  t o  t h e  a c c u m u l a t i o n  o f  c o n s i d e r a b l e  f u n d a m e n t a l  

d a t a .

T h e  c h e m i c a l  c o m p o s i t i o n  i s  n o t  e a s i l y  a s c e r t a i n e d  b y  a n a l y s i s ,  s i n c e  t h e  h y d r a t e s  

a r e  s t a b l e  o n l y  u n d e r  c o n d i t i o n s  o f  r e l a t i v e l y  h i g h  p r e s s u r e  a n d  l o w  t e m p e r a t u r e ; 

i n  a l l  o r d i n a r y  c i r c u m s t a n c e s  t h e y  w i l l  e x i s t  i n  t h e  p r e s e n c e  o f  u n k n o w n  a m o u n t s  

o f  e x c e s s  v a p o u r s .  F o r  e x a m p l e ,  e t h a n e  h y d r a t e  h a s  b e e n  r e p o r t e d  a s  C 2H 6 . 7 H 2 0  

a n d  C 2H 6 . 6 H 2 0  b y  d i f f e r e n t  i n v e s t i g a t o r s .  H y d r a t e s  o f  m e t h a n e ,  e t h a n e ,  p r o p a n e ,  

a n d  t h e  b u t a n e s  h a v e  b e e n  r e p o r t e d  i n  t h e  l i t e r a t u r e ,  b u t  t h e r e  a p p e a r s  t o  b e  d o u b t  

a s  t o  w h e t h e r  n - b u t a n e  f o r m s  a  h y d r a t e .  V i l l a r d  h a s  d e s c r i b e d  h y d r a t e s  a s  d i s 

s o c i a b l e  c o m p o u n d s ,  c a p a b l e  o f  e x i s t i n g  o n l y  i n  t h e  s o l i d  s t a t e ,  f o r m e d  b y  w a t e r  w i t h  

v a r i o u s  g a s e s ,  i s o m o r p h o u s  b e t w e e n  t h e m s e l v e s ,  c r y s t a l l i z i n g  i n  t h e  c u b i c  s y s t e m ,  

a n d  o f  c o m p o s i t i o n  r e p r e s e n t e d  b y  t h e  g e n e r a l  f o r m u l a  M . 6 H 20 .

T h e  e q u i l i b r i u m  c o n d i t i o n s  f o r  t h e  c o e x i s t e n c e  o f  s o l i d  h y d r a t e ,  v a p o u r  p h a s e ,  

a n d  w a t e r  a r e  r e p r e s e n t e d  g r a p h i c a l l y  f o r  t h e  p u r e  g a s e s  m e t h a n e ,  e t h a n e ,  a n d  p r o p a n e ,  

b u t  f o r  a c t u a l  n a t u r a l  g a s  t h e y  w i l l  b e  d e p e n d e n t  o n  c o m p o s i t i o n .  I t  i s  c o n s i d e r e d  

t h a t  i t  i s  p o s s i b l e  t o  d e t e r m i n e  t h e  c o n d i t i o n s  c o n d u c i v e  t o  h y d r a t e  f o r m a t i o n  i n  

a p p a r a t u s  s u c h  a s  p i p e - l i n e s ,  p r e s s u r e  v e s s e l s ,  a n d  p l a n t  e q u i p m e n t ;  a  t y p i c a l  e x a m p l e  

i s  d i s c u s s e d .

T h e  e l i m i n a t i o n  o f  h y d r a t e s  a l r e a d y  f o r m e d  m a y  b e  e f f e c t e d  b y  l o w e r i n g  t h e  p r e s s u r e ,  

w h i c h  i s  n o t  a l w a y s  p r a c t i c a b l e ,  o r  b y  r a i s i n g  t h e  t e m p e r a t u r e ,  w h i c h  i s  o f t e n  d a n g e r o u s  

a n d  n o t  g e n e r a l l y  s a t i s f a c t o r y ,  s i n c e  i t  i s  r a r e l y  p o s s i b l e  t o  h e a t  t h e  e n t i r e  s y s t e m  

a n d  t o  p r e v e n t  r e - f o r m a t i o n  a t  s o m e  o t h e r  p o i n t .  S u b s t a n c e s  m a y  b e  i n t r o d u c e d  

w h i c h  h a v e  a  l o w e r i n g  e f f e c t  o n  t h e  d e c o m p o s i t i o n  t e m p e r a t u r e — e.g., m e t h y l ,  e t h y l ,  

o r  p r o p y l  a l c o h o l  i n  s m a l l  a m o u n t s ,  o r  g a s e o u s  a m m o n i a .  I n  t h e  l a t t e r  c a s e ,  i f  c a r b o n  

d i o x i d e  i s  p r e s e n t  t h e r e  i s  d a n g e r  o f  s o l i d  a m m o n i u m  c a r b o n a t e  f o r m a t i o n ,  w h i c h  m a y  

c a u s e  m o r e  t r o u b l e  t h a n  t h e  h y d r a t e  p l u g .

P r e v e n t i o n  o f  h y d r a t e  f o r m a t i o n  i s  m o r e  i m p o r t a n t ,  a n d  m a y  b e  e f f e c t e d  b y  d e h y d r a t 

i n g  t h e  g a s  s o  t h a t  i t  w i l l  n e v e r  b e  s a t u r a t e d  w i t h  w a t e r  v a p o u r  u n d e r  a n y  t e m p e r a t u r e  

a n d  p r e s s u r e  c o n d i t i o n s  i t  m a y  e n c o u n t e r  i n  t h e  s y s t e m .  W e l l - k n o w n  m e t h o d s  i n c l u d e  

r e f r i g e r a t i o n ,  g l y c o l  a b s o r p t i o n ,  a c t i o n  o f  s o l i d s  s u c h  a s  a c t i v a t e d  a l u m i n a  o r  s i l i c a  

g e l ,  c o n t a c t i n g  t h e  g a s  w i t h  c a l c i u m  c h l o r i d e  o r  s o d i u m  c h l o r i d e  b r i n e ,  a n d  s o  o n .  

L o c a l  c o n d i t i o n s  o f  t e m p e r a t u r e  a n d  t h e  p r e s s u r e  i n  t h e  i n s t a l l a t i o n  w i l l  d e t e r m i n e  

h o w  m u c h  w a t e r  m u s t  b e  r e m o v e d .  J .  C .

1098. H y d ro carb o n  C h e m istry  fo r  th e  R e fin e ry  W o rk er . P .  H .  F a u s t .  Refiner, 
A u g u s t  1 9 4 2 ,  21  ( 8 ) ,  2 2 7 - 2 3 1 . — A n  e l e m e n t a r y  r e v i e w  o f  t h e  c h e m i s t r y  o f  t h e  h y d r o 

c a r b o n s  i s  g i v e n .  T h e r m o d y n a m i c a l  p r i n c i p l e s  a r e  b r i e f l y  s k e t c h e d .  T h e  p a p e r  

e n d s  w i t h  a  s h o r t  d e s c r i p t i o n  o f  c h e m i s t r y  i n  t h e  r e f i n i n g  a n d  c o n v e r s i o n  o f  p e t r o l e u m  

p r o d u c t s .  A .  H .  N .

1099. G as A n a ly s is  w ith  th e  M a s s  S p e c tro m e te r . J .  A .  H i p p i e .  J .  A ppl. Phys., 
S e p t e m b e r  1 9 4 2 ,  13  ( 9 ) ,  5 5 1 - 5 6 0 . — T h e  f u n d a m e n t a l s  o f  g a s  a n a l y s i s  b y  m a s s  s p e c t r o 

m e t r y  a r e  d i s c u s s e d .  T h e  s a m p l e  o f  g a s  t o  b e  a n a l y s e d  i s  a d m i t t e d  t o  a  v a c u u m  

t u b e  i n  t h e  r e g i o n  o f  a  s m a l l  s l i t ,  b y  m e a n s  o f  a  c a p i l l a r y  l e a k ; t h e  g a s  f l o w s  t h r o u g h  

t h e  t u b e  a n d  o u t  o f  t h e  p u m p i n g  l e a d  b y  m e a n s  o f  m e r c u r y  o r  o i l - d i f f u s i o n  p u m p s ,  

t h e  p r e s s u r e  b e i n g  o f  t h e  o r d e r  o f  1 0 " *  m m .  H g  o r  l o w e r .  A n  e l e c t r o n  b e a m  c u t s  

a c r o s s  t h e  g a s  s t r e a m  a n d  i o n i z e s  s o m e  o f  t h e  m o l e c u l e s  o f  t h e  g a s .  T h e  e l e c t r o n  

c u r r e n t  i s  o f  t h e  o r d e r  o f  a  f e w  m i c r o a m p e r e s ,  a n d  t h e  e l e c t r o n  a c c e l e r a t i n g  v o l t a g e  

i s  u s u a l l y  v a r i a b l e  b e t w e e n  0  a n d  1 0 0  v o l t s .  T h e  b e a m  o f  i o n s  t r a v e l s  t h r o u g h  a  

s e c o n d  s l i t ,  t o w a r d s  w h i c h  i t  h a s  b e e n  a c c e l e r a t e d  b y  a  d i f f e r e n c e  o f  p o t e n t i a l  o f  a b o u t  

5 0 0  a n d  1 0 0 0  v o l t s  e x i s t i n g  b e t w e e n  t h e  t w o  s l i t s .  T h e  b e a m  t r a v e l s  i n  a  s t r a i g h t  

l i n e  u n t i l  i t  m e e t s  a  m a g n e t i c  f i e l d  a t  r i g h t  a n g l e s  t o  t h e  m a i n  p a t h  o f  t h e  b e a m ,  w h e n  

it  ben d s in to  a  c i r c u l a r  p a t h ,  a n d  b y  a n  a p p r o p r i a t e  a d j u s t m e n t  o f  t h e  i o n  a c c e l e r a t i n g  

v o lta g e  a n d  t h e  m a g n e t ic  f i e l d  s t r e n g t h ,  i o n s  o f  a  p a r t i c u l a r  m a s s  t o  c h a r g e  r a t i o  a r e

NN
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c a u s e d  t o  f o l l o w  t h e  c u r v e  o f  t h e  v a c u u m  c h a m b e r ,  e m e r g i n g  f r o m  t h e  m a g n e t i c  f i e l d  

r e g i o n  a f t e r  a  d e f l e c t i o n  o f  9 0 °  a n d  e n t e r i n g  a  t h i r d  s l i t .  U p o n  l e a v i n g  t h e  t h i r d  s l i t  

t h e  i o n  b e a m  i s  c a p t u r e d  i n  a  F a r a d a y  c a g e ,  a n d  t h e  c u r r e n t  c o r r e s p o n d i n g  t o  t h i s  

p a r t i c u l a r  m a s s  i s  m e a s u r e d .  F o r  e x a m p l e ,  i f  i t  i s  d e s i r e d  t o  a n a l y s e  a  s a m p l e  c o n 

t a i n i n g  a  m i x t u r e  o f  n i t r o g e n  ( m a s s  2 8 )  a n d  o x y g e n  ( m a s s  3 2 ) ,  w i t h  t h e  f i e l d s  a d j u s t e d  

f o r  m a s s  2 8  t o  p a s s  t h r o u g h  t h e  t u b e ,  m a s s  3 2 ,  b e i n g  b e n t  l e s s  b y  t h e  m a g n e t i c  f i e l d ,  

w i l l  h i t  t h e  g r o u n d  i n s i d e  t h e  t u b e  a n d  b e  l o s t .  H a v i n g  m e a s u r e d  t h e  c u r r e n t  c o r 

r e s p o n d i n g  t o  m a s s  2 8 ,  t h e  v o l t a g e  b e t w e e n  t h e  f i r s t  s l i t  a n d  t h e  s e c o n d  s l i t  i s  d e c r e a s e d  

u n t i l  m a s s  3 2  p a s s e s  t h r o u g h  a l l  t h e  s l i t s ,  a n d  t h i s  c u r r e n t  i s  t h e n  m e a s u r e d .  T h e s e  

t w o  r e a d i n g s  a r e  t h e n  a  m e a s u r e  o f  t h e  r e l a t i v e  n u m b e r  o f  m o l e c u l e s  o f  N 2 a n d  0 2 i n  

t h e  o r i g i n a l  s a m p l e .  I n  a n  i n s t r u m e n t  o f  g e n e r a l  u t i l i t y ,  t h e  f i r s t ,  s e c o n d ,  a n d  t h i r d  

s l i t s  a r e  o f  t h e  o r d e r  o f  h a l f  a  m i l l i m e t e r ,  a n d  t h e  r a d i u s  o f  c u r v a t u r e  i n  t h e  m a g n e t i c  

f i e l d  1 0 - 1 5  c m .  T h e  i o n  c u r r e n t  p a s s i n g  t h r o u g h  t h e  t u b e  m a y  b e  1 0 “ 10 t o  1 0 " 15 a m p e r e .

R e f e r e n c e s  a r e  g i v e n  t o  p a p e r s  d e a l i n g  w i t h  p a r t i c u l a r  m o l e c u l e s ,  s u c h  a s  H e ,  N e ,  

e t c . ,  i n c l u d i n g  h y d r o c a r b o n s ,  w h i c h  h a v e  b e e n  s o  a n a l y s e d  a n d  s t u d i e d .

I n  w o r k i n g  w i t h  h y d r o c a r b o n s  e s p e c i a l l y ,  i t  i s  i m p o r t a n t  t o  a v o i d  t h e r m a l l y  d i s 

s o c i a t i n g  t h e  m o l e c u l e  b y  t h e  h e a t  f r o m  t h e  f i l a m e n t ;  t o  g e t  a  r e p r o d u c i b l e  m a s s  

s p e c t r u m ,  a l l  t h e  d i s s o c i a t i o n  m u s t  b e  d u e  t o  e l e c t r o n  i m p a c t .  F o r  t h i s  r e a s o n  a n  

o x i d e - c o a t e d  f i l a m e n t  i s  u s e d  i n  t h i s  w o r k ,  a l t h o u g h  a  t u n g s t e n  f i l a m e n t  c o u l d  p r o b a b l y  

b e  u s e d  i f  s u f f i c i e n t  p r e c a u t i o n s  w e r e  t a k e n .  T h e  d e s i g n  i s  s u c h  t h a t  t h e  g a s  i s  a d m i t t e d  

t o  t h e  i o n i z a t i o n  r e g i o n  a n d  t h e n  p u m p e d  o u t  p a s t  t h e  f i l a m e n t .

R a t h e r  c o m p l i c a t e d  m i x t u r e s  o f  h y d r o c a r b o n s  h a v e  b e e n  s u c c e s s f u l l y  a n a l y s e d .  

T h e  r e s u l t s  o f  t h e  a n a l y s i s  w i t h  t h e  m a s s  s p e c t r o m e t e r  c h e c k e d  e x c e e d i n g l y  w e l l  

W i t h  t h e  k n o w n  c o m p o s i t i o n  o f  t h e  m i x t u r e .  I n  t h i s  w o r k ,  m i x t u r e s  o f  a s  m a n y  a s  

f i v e  c o m p o n e n t s  w e r e  a n a l y s e d .  I n  o n e  c a s e  t h e  m i x t u r e  w a s  m e t h a n e ,  e t h a n e ,  

p r o p a n e ,  i s o b u t a n e ,  a n d  n - b u t a n e ;  i n  a n o t h e r ,  t h e  c o m p o n e n t s  w e r e  i s o b u t e n e ,  

( 1 - b u t e n e ,  2 - b u t e n e  l u m p e d  t o g e t h e r ) ,  i s o b u t a n e ,  a n d  n - b u t a n e .  A .  H .  N .

1 1 0 0 .*  T h e  C yclization  o f H y d ro carb o n  M ix tu re s. S .  J .  G r e e n .  Jo u m . Inst. Pet., 
S e p t e m b e r  1 9 4 2 ,  28  ( 2 2 5 ) ,  1 7 9 - 2 0 7 . — A n  e x h a u s t i v e  s t u d y  o f  p r e v i o u s  w o r k  o n  t h e  

s u b j e c t ,  t o g e t h e r  w i t h  t h e r m o d y n a m i c a l  a n a l y s i s  o f  t h e  p o s s i b i l i t i e s  o f  c y c l i z a t i o n  

f o r m  t h e  i n t r o d u c t o r y  p a r t  o f ’ t h e  p a p e r .  E x p e r i m e n t a l  a p p a r a t u s  a n d  p r o c e d u r e  

a r e  d e s c r i b e d  i n  d e t a i l .  T h e  r e s u l t s  o f  t h e  w o r k  a r e  g i v e n  i n  f u l l ,  t o g e t h e r  w i t h  

i n c i d e n t a l  w o r k  o n  t h e  d e s u l p h u r i z a t i o n  o f  t h e  m a t e r i a l  b y  t h e  c a t a l y s t s .  T h e  c h i e f  

c o n c l u s i o n s  a r e  s u m m a r i z e d  a s  f o l l o w s  : —

C r 2 0 3 f r o m  c h r o m i c  a c i d ,  o n  f l o r i d i n  a s  c a r r i e r ,  s h o w e d  n e g l i g i b l e  a c t i v i t y ,  w h e r e a s  

w h e n  t h e  s e s q u i o x i d e  w a s  p r e p a r e d  f r o m  c h r o m i u m  n i t r a t e ,  u s i n g  t h e  s a m e  c a r r i e r ,  

t  _  t h e  a r o m a t i c s  a n d  u n s a t u r a t e d s  i n  a  h y d r o c a r b o n  m i x t u r e  w e r e  i n c r e a s e d  b y  1 6 % .  

C o p p e r  c h r o m i t e  a n d  m o l y b d e n u m  s u l p h i d e  o n  v a r i o u s  c a r r i e r s  w e r e  a c t i v e ,  b u t  t h e  

i n t r o d u c t i o n  o f  a c t i v a t e d  a l u m i n a  i n c r e a s e d  t h e  a c t i v i t y  o f  t h e s e  a n d  o t h e r  c a t a l y s t s  

c o n s i d e r a b l y .  A c t i v a t e d  a l u m i n a  a l o n e  w a s  a l s o  a c t i v e .

V a r i o u s  m i x t u r e s  w e r e  p a s s e d  o v e r  a  m o l y b d e n u m - a l u m i n a  c a t a l y s t ,  a n d  i t  w a s  

f o u n d  t h a t  « - h e p t a n e  i s  m o r e  e a s i l y  a r o m a t i z e d  t h a n  t e c h n i c a l  h e p t e n e .  T h e  r e a c t i o n s  

o f  o t h e r  m i x t u r e s  a r e  d i s c u s s e d ,  a n d  o - x y l e n e  w a s  i d e n t i f i e d  f r o m  t h e  a r o m a t i z a t i o n  

o f  2 : 2 :  4 - t r i m e t h y l p e n t a n e .  A t  5 5 0 °  C .  2 : 2 :  4 - t r i m e t h y l p e n t a n e  w a s  c o n v e r t e d  

i n t o  2 5 %  a r o m a t i c s ,  b u t  t h i s  c o n v e r s i o n  w a s  a c c o m p a n i e d  b y  e x t e n s i v e  c r a c k i n g .  

D e s u l p h u r i z a t i o n  a n d  a r o m a t i z a t i o n  o f  b e n z o l e  f r a c t i o n s  w e r e  f o u n d  t o  b e  t e c h n i c a l l y  

i n s e p a r a b l e  p r o c e s s e s .  T h e  a c t i v i t i e s  o f  v a r i o u s  c a t a l y s t s  f o r  d e s u l p h u r i z a t i o n  w e r e  

s t u d i e d .  M o l y b d e n u m  s u l p h i d e  s h o w e d  g r e a t e r  a c t i v i t y  t h a n  c h r o m i u m  s u l p h i d e ,  

e x c e p t  w h e n  t h e  f o r m e r  w a s  p r e p a r e d  o u t s i d e  t h e  c a t a l y s t  t u b e .

I n  g e n e r a l ,  t h e  c y c l i z a t i o n  o f  h y d r o c a r b o n  m i x t u r e s  r e s u l t s  i n  a  s p r e a d i n g  o f  t h e  

d i s t i l l a t i o n  c u r v e ,  f o r m a t i o n  o f  g a s  a n d  c a r b o n ,  a n d  a n  i n c r e a s e  i n  a r o m a t i c  a n d  u n 

s a t u r a t e d  h y d r o c a r b o n s .  A t  t h e  s a m e  t i m e  h y d r o g e n a t i o n  r e a c t i o n s  t a k e  p l a c e .  T h e  

p r o d u c t  f r o m  s u c h  a  r e a c t i o n  w i l l  t h e r e f o r e  d e p e n d  o n  t h e  c o n d i t i o n s  o f  t h e  r e a c t i o n  a n d  

o n  t h e  n a t u r e  o f  t h e  s u b s t r a t e .  B y  t h e  c h o i c e  o f  s u i t a b l e  c o n d i t i o n s ,  a n d  b y  v a r y i n g  

t h e  c o m p o s i t i o n  o f  t h e  s u b s t r a t e ,  i t  i s  p o s s i b l e  t o  a c h i e v e  s e v e r a l  d i f f e r e n t  r e a c t i o n s  

a t  t h e  s a m e  t i m e ,  u s i n g  a  s i n g l e  c a t a l y s t .

T h e  p a p e r  i s  a p p e n d e d  w i t h  4 6  r e f e r e n c e s  t o  t h e  l i t e r a t u r e .  A .  H .  N .

1 1 0 1 .*  T h e  S e p a ra t io n  o f  G a se s . M .  R u h e m a n n .  J .  In st. Pet.,  O c t o b e r  1 9 4 2 ,  28  
( 2 2 6 ) ,  2 1 5 —2 3 9 .  S e p a r a t i o n  o f  g a s e s  n e c e s s i t a t e s  t h e  i n t r o d u c t i o n  o f  a n o t h e r  p h a se



i n t o  t h e  s i n g l e - p h a s e ,  m u l t i - c o m p o n e n t  g a s e o u s  m i x t u r e .  T h i s  i s  p e r f o r m e d  e i t h e r  

b y  i n t r o d u c i n g  l i q u i d  o r  s o l i d  a b s o r b e n t  p h a s e s  o r  b y  t h e  l i q u e f a c t i o n  o f  t h e  g a s  i t s e l f  

i n t o  a  t w o - p h a s e  s y s t e m .  T h e  m e t h o d s  o f  a c h i e v i n g  t h e s e  p u r p o s e s  a r e  g i v e n .

P r o b l e m s  o f  s e p a r a t i n g  t h e  c o n s t i t u e n t s  o f  a i r  a n d  o f  c o k e - o v e n  g a s e s  a r e  s t u d i e d  

s p e c i f i c a l l y .  T h e  p a p e r  i s  a p p e n d e d  w i t h  1 3  r e f e r e n c e s  a n d  a  d i s c u s s i o n  c o v e r i n g  

pp. 2 3 1 - 2 3 9 .  A .  H .  N .

1102. P ate n t on  C h em istry  a n d  P h y s ic s . M .  D e  G r o o t e .  U . S . P .  2 , 2 9 5 , 1 6 3 ,  8 . 9 . 4 2 .  

A p p l .  2 1 . 3 . 4 1 .  P r o c e s s  f o r  b r e a k i n g  p e t r o l e u m  e m u l s i o n s  o f  t h e  w a t e r - i n - o i l  t y p e  

c h a r a c t e r i z e d  b y  s u b j e c t i n g  t h e  e m u l s i o n  t o  t h e  a c t i o n  o f  a  d e m u l s i f y i n g  a g e n t  c o n 

s i s t i n g  o f  a  w a t e r - s o l u b l e  e s t e r i f i c a t i o n  p r o d u c t  d e r i v e d  b y  r e a c t i o n  b e t w e e n  o n e  m o l e  

o f  a  p o l y b a s i c  c o m p o u n d  a n d  t w o  m o l e s  o f  a  w a t e r - i n s o l u b l e  h y d r o x y l a t e d  c o m p o u n d .  

T h e  p o l y b a s i c  c o m p o u n d  i s  t h e  e s t e r i f i c a t i o n  p r o d u c t  o f  ( a )  a  p o l y a l k y l e n e  g l y c o l  

h a v i n g  b e t w e e n  7  a n d  1 7  e t h e r  l i n k a g e s  a n d  t h e  a l k y l e n e  r a d i c a l  t h e r e o f  c o n t a i n i n g  

f r o m  2  t o  6  c a r b o n  a t o m s ; a n d  ( 6 )  a  p o l y b a s i c  c a r b o x y  a c i d  h a v i n g  n o t  m o r e  t h a n

6  c a r b o n  a t o m s .  T h e  w a t e r - i n s o l u b l e  p o l y h y d r i c  m a t e r i a l  i s  a  h y d r o x y l a t e d  f r a c t i o n a l  

e s t e r  d e r i v e d  b y  r e a c t i o n  b e t w e e n  a  d e t e r g e n t - f o r m i n g  m o n o e a r b o x y  a c i d  h a v i n g  

f r o m  8  t o  3 2  c a r b o n  a t o m s ,  a n d  a  p o l y h y d r i c  a l c o h o l  h a v i n g  f r o m  2  t o  1 2  c a r b o n  

a t o m s .  H .  B .  M .

A nalysis and Testing.
1103.* L a b o ra to ry -S iz e  C o n tin u o u s D is t il la t io n  U n it. R .  W .  H u f f o r d  a n d  H .  A .  

K r a n t z .  Industr. Engng Chem., 1 9 4 1 .  3 3 , 1 4 5 5 . — C o n s t r u c t i o n a l  d e t a i l s  a r e  g i v e n  f o r  

a  l a b o r a t o r y  s c a l e  c o n t i n u o u s  d i s t i l l a t i o n  u n i t  h a v i n g  a  f r a c t i o n a t i n g  c o l u m n  e q u i v a l e n t  

t o  5 5  t h e o r e t i c a l  p l a t e s .  T h e  e q u i p m e n t  i s  f a b r i c a t e d  o f  m e t a l ,  a n d  t h e  n o r m a l

o p e r a t i n g  f e e d  r a t e  i s  1  l i t r e / h r .  w h e n  e m p l o y i n g  a  3  : 1  r e f l u x  r a t i o .  J .  W .  H .

1104.* F ro n t-E n d  V o la til ity  o f G a so lin e  B le n d s . N .  B .  H a s k e l l  a n d  D .  K .  B e a v o n .

Industr. Engng Chern., 1 9 4 2 ,  3 4 , 1 6 7 . — A  g r a p h i c a l  m e t h o d  i s  p r e s e n t e d  e n a b l i n g  t h e  

v o l a t i l i t y  a s  m e a s u r e d  b y  t h e  A . S . T . M .  1 0 %  p o i n t  a n d  R e i d  v a p o u r  p r e s s u r e  o f  r e 

f i n e r y  g a s o l i n e s  t o  b e  p r e d i c t e d  f r o m  a  k n o w l e d g e  o f  t h e  C, a n d  C 6 c o n t e n t  o f  t h e  b l e n d .  

A  c o r r e l a t i o n  i s  g i v e n  r e l a t i n g  A . S . T . M .  d i s t i l l a t i o n  l o s s  t o  t h e  C 4 a n d  C 5 c o n t e n t  o f  

t h e  s t o c k .  J .  W .  H .

M otor Fuels.
1105 .* G aso lin e  A d d itiv es . J .  A .  M o l l e r .  Oil Gas J . ,  2 6 . 3 . 4 2 ,  4 0  ( 4 6 ) ,  8 2 . — C u r v e s ,  

s h o w i n g  ( a )  h o w  i n c r e a s e d  c o m p r e s s i o n  r a t i o  g i v e s  i n c r e a s e d  p o w e r  o u t p u t ,  ( 6 )  h o w  

c o m p r e s s i o n  r a t i o s  a n d  o c t a n e  n u m b e r s  o f  f u e l s  h a v e  r i s e n  d u r i n g  t h e  l a s t  d e c a d e ,  a n d  

( c )  f u e l  o c t a n e - n u m b e r  r e q u i r e m e n t s  a g a i n s t  c o m p r e s s i o n  r a t i o s ,  a r e  u s e d  t o  i n d i c a t e  

w h y  p r e s e n t - d a y  e n g i n e s  n e c e s s i t a t e  f u e l s  o f  h i g h e r  o c t a n e  n u m b e r  t h a n  f o r m e r l y .  

I m p r o v i n g  p e r f o r m a n c e  b y  a d v a n c i n g  t h e  s p a r k  a l s o  l e a d s  t o  i n c r e a s e d  o c t a n e -  

n u m b e r  r e q u i r e m e n t s ,  a s  i s  s h o w n  b y  g r a p h s  o f  s p a r k  a d v a n c e  a g a i n s t  f u e l  o c t a n e  

n u m b e r  n e c e s s a r y  a t  d i f f e r e n t  e n g i n e  r e v o l u t i o n s .  A  s e r i e s  o f  c u r v e s  o f  s t a n d a r d  

a n d  o p t i m u m  s p a r k  a d v a n c e  f o r  s o m e  1 9 4 1  p a s s e n g e r  c a r s  s h o w  t h a t  t h e  o p t i m u m  

s p a r k  a d v a n c e  i s  n o t  a v a i l a b l e  t o  e n g i n e  m a n u f a c t u r e r s  b e c a u s e  o f  t h e  l a c k  o f  c o m 

m e r c i a l  f u e l  w h i c h  w o u l d  p e r f o r m  s a t i s f a c t o r i l y .  I n c r e a s i n g  t h e  a i r / f u e l  r a t i o  i n  t h e  

i n t e r e s t s  o f  e c o n o m y  m u s t  a l s o  b e  p a i d  f o r  i n  h i g h e r  a n t i - k n o c k  f u e l  q u a l i t y .

T h e  a b o v e  r e l a t e s  t o  n e w  e n g i n e s ,  b u t  t h e  f a c t o r s  o f  w e a r  a n d  d e p o s i t i o n  i n  u s e d  

e n g i n e s  a g a i n  n e c e s s i t a t e  h i g h e r  o c t a n e  r a t i n g s  o f  t h e  f u e l .  T h e  c o n c l u s i o n  i s  r e a c h e d  

t h a t  d u e  t o  d e p o s i t i o n  t h e  d e s i g n e r  m u s t  a r r a n g e  f o r  a n  e n g i n e - f u e l  r e q u i r e m e n t  o f

7  o c t a n e  n u m b e r s  l e s s  t h a n  t h e  c o m m e r c i a l l y  a v a i l a b l e  f u e l  h e  i n t e n d s  t h e  e n g i n e  

o w n e r s  t o  u s e .

I n  a  s t u d y  o f  d e p o s i t i o n  ( m e a n i n g  t o t a l  d e p o s i t i o n  i n c l u d i n g  l e a d  c o m p o u n d s ,  

f o r e i g n  m a t e r i a l s  s u c h  a s  r o a d  d u s t  s a n d ,  e t c . ,  a n d  c a r b o n a c e o u s  m a t t e r )  c o m b u s t i o n -  

c h a m b e r  v o l u m e s  w e r e  p e r i o d i c a l l y  m e a s u r e d  a n d  p i s t o n  c r o w n s  p h o t o g r a p h e d  a n d  

w e i g h e d ,  e t c .  O c t a n e  r e q u i r e m e n t s  o f  e n g i n e s  w e r e  f o u n d  t o  i n c r e a s e  g r a d u a l l y  w i t h  

u s e  u n t i l  a n  e q u i l i b r i u m  w a s  r e a c h e d ,  a n d  t h i s  i s  a c c o u n t e d  f o r  b y  a  “  d e p o s i t i o n  - 

c y c l e ”  t h e o r y .  T y p e s  o f  d e p o s i t  a r e  i l l u s t r a t e d  a n d  c l a s s i f i e d ;  a s  t h e  c o m p r e s s i o n

a b s t r a c t s .  477  A
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r a t i o  i s  i n c r e a s e d  t h e  q u a n t i t y  d e c r e a s e s ,  b u t  t h e  d e p o s i t  b e c o m e s  o f  a  t y p e  m o r e  

d i f f i c u l t  t o  h a n d l e .  F o r  e a c h  s p e e d  a n d  s e t  o f  l o a d i n g  c o n d i t i o n s  t h e r e  i s  c o n s i d e r e d  

t o  e x i s t  a  d i f f e r e n t  s e t  o f  “  d e p o s i t i o n  e q u i l i b r i a , ”  a n d  a n y  a d d i t i v e  w h i c h  w i l l  m a i n -  

t a i n  t h e  d e p o s i t i o n  e q u i l i b r i u m  b e l o w  t h a t  w h i c h  w o u l d  o t h e r w i s e  b e  a t t a i n e d  l e a d s  

t o  a  s a v i n g  o f  p o w e r .  A d d i t i v e s  s h o u l d  a l s o  h e l p  t o  m a i n t a i n  c l e a n  v a l v e s ,  e t c .  

C u r v e s  a r e  p r e s e n t e d  s h o w i n g  h o w  t h e  a d d i t i o n  o f  v e r y  s m a l l  a m o u n t s  o f  s u i t a b l e  

a d d i t i v e s  c a n  b r i n g  t h e  o c t a n e  r e q u i r e m e n t s  o f  a n  e n g i n e  b a c k  t o  a l m o s t  t h o s e  o f  t h e  

n e w  e n g i n e .
S p r a y i n g  s u i t a b l e  m a t e r i a l s  i n t o  t h e  c o m b u s t i o n  c h a m b e r s  t h r o u g h  t h e  c a r b u r e t t o r  

w h i l e  t h e  e n g i n e  i s  i d l i n g ,  a n d  l a t e r  t h r o u g h  t h e  s p a r k - p l u g  h o l e s ,  a l l o w s  s o a k i n g  i n t o  

t h e  d e p o s i t ,  t h u s  a i d i n g  i n  i t s  r e m o v a l .  T h i s  t e m p o r a r y  p u r g i n g  t r e a t m e n t  m a y  

c a u s e  a n  i m m e d i a t e  r e d u c t i o n  i n  o c t a n e  r e q u i r e m e n t s  o f  t h e  f u e l ,  w h i c h  m a y  b e  

m a i n t a i n e d  b y  t h e  u s e  o f  t h e  p r o p e r  a d d i t i v e  t o  t h e  f u e l .  T h e  a d d i t i v e  m u s t  b e  o f  

s u c h  a  n a t u r e  a s  t o  l e a v e  n o  r e s i d u e  i t s e l f ,  b u t  t h e  a u t h o r  d o e s  n o t  r e v e a l  t h e  n a t u r e  

o f  t h e  a d d i t i v e s  t h e  e f f e c t s  o f  w h i c h  h e  d e s c r i b e s .  J .  C .

1 1 0 6 .* P ro p an e — A  S u b stitu te  fo r  B u ta n e  in  M o to r F u e ls .  R .  C .  A l d e n ,  H .  M .  T r i m b l e ,  

L .  A .  M c R e y n o l d s .  Oil Oas J . ,  2 6 . 3 . 4 2 ,  4 0  ( 4 6 ) ,  8 0 . — T h e  1 0 0 , 0 0 0  b r l .  o f  b u t a n e  n o w  

p r e s e n t  i n  g a s o l i n e ,  i f  a l l  d i v e r t e d  f o r  a v i a t i o n  g a s o l i n e ,  s y n t h e t i c  r u b b e r ,  e t c . ,  c o u l d  

b e  r e p l a c e d  b y  2 8 , 0 0 0  b r l .  o f  p r o p a n e  t o  g e t  g a s o l i n e  o f  e q u a l  R e i d  v a p o u r  p r e s s u r e .  

I n  a c t u a l  f a c t  a  5 0 - 7 5 %  r e a l i z a t i o n  o f  s u c h  a  d i v e r s i o n  w o u l d  b e  t h e  p r a c t i c a l  m a x i m u m .  

P r o p a n e  c a n n o t  b e  e x a c t l y  e q u i v a l e n t  t o  b u t a n e ,  b u t  p r o p a n i z e d  g a s o l i n e  i s  b e t t e r  

t h a n  g a s o l i n e  c o n t a i n i n g  n o t h i n g  l i g h t e r  t h a n  C 5 h y d r o c a r b o n s .

I n v e s t i g a t i o n s  w e r e  c a r r i e d  o u t  w i t h  v a r i o u s  b u t a n e - f r e e  f u e l s ,  a n d  b l e n d s  o f  t h e s e  

w i t h  p r o p a n e  a n d  w i t h  n - b u t a n e  i n  v a r y i n g  p r o p o r t i o n s .  P r o b a b l e  v a p o u r - l o c k i n g  

t e m p e r a t u r e s ,  d e d u c e d  f r o m  v . p .  a n d  f r o n t - e n d  A . S . T . M .  d i s t i l l a t i o n  c h a r a c t e r i s t i c s ,  

a r e  c o n s i d e r a b l y  h i g h e r  f o r  p r o p a n i z e d  f u e l s  t h a n  f o r  b u t a n i z e d  f u e l s  o f  e q u a l  v . p .  

“  P o s s i b l e  ”  a n d  “  e a s y  ”  s t a r t i n g  t e m p e r a t u r e s  w e r e  a l s o  d e d u c e d ,  a n d  i t  w a s  s h o w n  

t h a t  w h i l s t  t h e s e  t e m p e r a t u r e s  a r e  h i g h e r  f o r  t h e  p r o p a n i z e d  t h a n  f o r  t h e  b u t a n i z e d  

f u e l ,  t h e y  a r e  l o w e r  t h a n  f o r  g a s o l i n e  c o n t a i n i n g  n o  v o l a t i l i z i n g  a g e n t ,  t y p i c a l  f i g u r e s  

b e i n g  —  3 3 °  F . ,  —  2 5 °  F . ,  a n d  —  4 °  F . ,  r e s p e c t i v e l y ,  f o r  p o s s i b l e  s t a r t i n g  w i t h  w i n t e r  

f u e l s .

S i n c e  t h e  l i g h t  h y d r o c a r b o n s  h a v e  h i g h  o c t a n e  n u m b e r s ,  r e m o v a l  o f  b u t a n e  w o u l d  

i n c r e a s e  T . E . L .  c o n s u m p t i o n ,  o n  t h e  a v e r a g e ,  b y  a b o u t  2 5 % ,  b u t  w h e n  p r o p a n e  i s  

s u b s t i t u t e d  t h e  n e c e s s a r y  i n c r e a s e  i s  o n l y  a b o u t  9 % .

A  f e w  a c c e l e r a t e d  l a b o r a t o r y  t e s t s  t o  m e a s u r e  r e l a t i v e  e v a p o r a t i o n  l o s s e s  l e d  t o  t h e  

c o n c l u s i o n  t h a t  u n d e r  t h e  m a j o r i t y  o f  s t o r a g e  c o n d i t i o n s  t h e  b u t a n i z e d  g a s o l i n e  

w o u l d  l o s e  v o l u m e  f a s t e r  t h a n  t h e  p r o p a n i z e d  g a s o l i n e  o f  e q u a l  v . p .

I n  t h e  c a s e  o f  4 %  p r o p a n e  i n c l u s i o n  f o r  w i n t e r  g a s o l i n e ,  d i f f i c u l t y  m i g h t  b e  e n 

c o u n t e r e d  w i t h  t h e  a r c h a i c  s p e c i f i c a t i o n  o f  9 5 %  m i n i m u m  A . S . T . M .  d i s t i l l a t i o n  

r e c o v e r y ,  w h i c h ,  a l t h o u g h  m e a n i n g l e s s ,  i s  s t i l l  i n  f o r c e  i n  s e v e r a l  S t a t e s .  J .  C .

1 1 0 7 .*  P erfo rm an ce  V alu e  o f H ig h  O ctan e  A v ia t io n  G a so lin e . G .  A .  C .  L eav er.
Oil Oas J . ,  2 6 . 3 . 4 2 ,  4 0  ( 4 6 ) ,  8 8 . — T h e  a d v a n t a g e  o f  h i g h - o c t a n e  r a t i n g  i n  a i r c r a f t  f u e l  

i s  d e m o n s t r a t e d  b y  a  c u r v e  o f  o c t a n e  n u m b e r  a g a i n s t  b r a k e  m e a n  e f f e c t i v e  p r e s s u r e ,  

w h i l s t  i t  i s  e m p h a s i z e d  t h a t  d e t o n a t i o n  i n  a i r c r a f t  e n g i n e s  m a y  b e  m u c h  m o r e  d i s a s t r o u s  

t h a n  i n  c a r  e n g i n e s .  H i g h - o c t a n e  f u e l s  a r e  u s u a l l y  b l e n d s  o f  s p e c i a l  p r o d u c t s ,  a n d  t h e  

r e l e v a n t  p h y s i c a l  p r o p e r t i e s  o f  t h e  m o s t  i m p o r t a n t  o f  t h e s e  a r e  t a b u l a t e d .  V o l a t i l i t y  

m u s t  b e  c o n t r o l l e d  f o r  b e s t  p e r f o r m a n c e ,  w h i l s t  R e i d  v . p .  m u s t  b e  k e p t  b e l o w  7  l b .  

t o  g u a r d  a g a i n s t  p o s s i b l e  v a p o u r  l o c k .  A  c o m b i n a t i o n  o f  l o w  s p e c i f i c  g r a v i t y  a n d  

h i g h  c a l o r i f i c  v a l u e  i n c r e a s e s  t h e  r a n g e  o r  l o a d  c a p a c i t y  o f  a  m a c h i n e ,  w h i c h  e l i m i n a t e s  

e t h a n o l  a s  a n  a v i a t i o n  f u e l .

T h e  p o l y m e r i z a t i o n  p r o c e s s e s  f o r  t h e  p r e p a r a t i o n  o f  h i g h  o c t a n e  g a s o l i n e s  a r e  d i s 

c u s s e d  s i m p l y ,  f r o m  a  t h e o r e t i c a l  v i e w - p o i n t ,  a n d  f o r m u l a e  o f  s o m e  p a r a f f i n  h y d r o 

c a r b o n s  a n d  o c t a n e  n u m b e r s  a r e  g i v e n  t o  s h o w  t h e  e f f e c t  o f  m o l e c u l a r  s t r u c t u r e  o n  

o c t a n e  n u m b e r .

T h e  a r t i c l e  c o n c l u d e s  w i t h  b r i e f  r e f e r e n c e s  to  s o m e  b l e n d i n g  a g e n t s — v iz . ,  iso p en tan e , 
t ' s o p r o p y l  e t h e r ,  a n d  n e o h e x a n e .  J .  C ,

1108 . T ren d  in  A v ia tio n  G a so lin e  P ro c e s se s  T o w a rd s  F u e ls  o f  F e w e r  Com pounds.
G .  E g l o f f .  N at. Petrol. News, 1 5 . 4 . 4 2 ,  3 4  ( 1 5 ) ,  R . 1 2 0 . — T h e  c u r r e n t  t r e n d  i n  t h e  d e -
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v e l o p m e n t  o f  a v i a t i o n  f u e l s  i s  t o  r e d u c e  t h e  n u m b e r  o f  h y d r o c a r b o n s  p r e s e n t  i n  t h e  

f u e l .  P r o c e s s e s  s u c h  a s  p o l y m e r i z a t i o n ,  a l k y l a t i o n ,  d e h y d r o g e n a t i o n  m a k e  i t  p o s s i b l e  

t o  c o n t r o l  t h e  p r o p o r t i o n  o f  a  p a r t i c u l a r  h y d r o c a r b o n  p r o d u c e d .  T h e  a u t h o r  s t a t e s  

t h a t  t h e  i d e a l  f u e l  w o u l d  h e  a  p i n e  h y d r o c a r b o n ,  w h i c h  w o u l d  g i v e  a  f a r  g r e a t e r  p o w e r  

o u t p u t  t h a n  a n y  g a s o l i n e  k n o w n  t o - d a y .  P l o w - s h e e t s  a n d  b r i e f  d e s c r i p t i o n s  a r e  g i v e n  

o f  t h e  iso-o c t a n e  p r o c e s s ,  a l k y l a t i o n  p r o c e s s ,  i s o m e r i z a t i o n  p r o c e s s ,  t o g e t h e r  w i t h  t h a t  

o f  a  p o l y m e r i z a t i o n  u n i t .  H .  G .

11 0 9 .* P ra c t ic a l  A p p lic a tio n  o f  G a s  P ro d u c e rs  to  R o a d  T ra n sp o r t , In c lu d in g  P a sse n g e r  
Service V eh ic les, s. G .  W a r d  a n d  W .  J .  M o r i s o n .  J .  Institute Fuel,  J u n e  1 9 4 2 , 1 5  ( 8 4 ) ,  

1 3 1 . — A  l o n g ,  c o m p r e h e n s i v e  p a p e r  d i s c u s s i n g  t h e  g e n e r a l  a p p l i c a t i o n  o f  p o r t a b l e  

g a s - p r o d u c e r s  t o  r o a d  t r a n s p o r t  a n d  t h e  r e s u l t s  i n  t h e i r  d e v e l o p m e n t  j o i n t l y  a c h i e v e d  

b y  t h e  T i l l i n g  g r o u p  o f  o m n i b u s  c o m p a n i e s  a n d  t h e  U n i v e r s i t y  o f  B i r m i n g h a m .  T h e  

c o n c l u s i o n  i s  r e a c h e d  t h a t  m u c h  g r e a t e r  n u m b e r s  o f  v e h i c l e s  c a n  n o w  b e  c o n v e r t e d  

w i t h  c o n f i d e n c e ,  a n d  s o  h e l p  t o  e a s e  t h e  p r e s e n t  l i q u i d  f u e l  p o s i t i o n .

A s  h o m e - p r o d u c e d  a l t e r n a t i v e s  t o  i m p o r t e d  f u e l  a c e t y l e n e ,  h y d r o g e n ,  a n d  m e t h a n e  

s u f f e r  f r o m  v a r i o u s  d i s a d v a n t a g e s ,  w h i l s t  t o w n ’s  g a s ,  e i t h e r  a t  l o w  o r  h i g h  p r e s s u r e ,  

i s  u n s u i t a b l e  f o r  l a r g e - s c a l e  e x p a n s i o n ,  o n e  r e a s o n  b e i n g  d e p e n d e n c y  o n  t h e  u n i n 

t e r r u p t e d  f u n c t i o n i n g  o f  g a s - w o r k s .

P o r t a b l e  g a s - p r o d u c e r s  a n d  t h e  f u e l  t h e y  y i e l d  h a v e  d i s a d v a n t a g e s ,  a m o n g  w h i c h  

a r e  t h e  h i g h  w e i g h t  o f  t h e  a n c i l l a r y  e q u i p m e n t ,  t h e  l o w  c a l o r i f i c  v a l u e  o f  t h e  g a s ,  a n d  

t h e  n e c e s s i t y  f o r  i t s  p u r i f i c a t i o n ,  t h e  l o s s  o f  e n g i n e  p o w e r  i n v o l v e d ,  t h e  d i f f i c u l t i e s  o f  

h a n d l i n g  s o l i d  f u e l s ,  a n d  t h e  n e c e s s i t y  f o r  r e g u l a r  s e r v i c i n g .  A d v a n t a g e s  a r e  t h a t  

s u f f i c i e n t  f u e l  c a n  b e  c a r r i e d  t o  g i v e  t h e  v e h i c l e  a  w i d e  r a n g e ,  r e l i a n c e  i s  n o t  p l a c e d  o n  

a  f e w  l a r g e  g a s - p r o d u c i n g  c e n t r e s ,  t h e  f u e l  c o s t  p e r  m i l e  i s  l o w e r  t h a n  f o r  p e t r o l ,  a n d  

t h a t  d i e s e l  v e h i c l e s ,  m o d i f i e d  t o  o p e r a t e  b y  s p a r k  i g n i t i o n ,  c a n  b e  c o n v e r t e d .  T h e s e  

f a r  o u t w e i g h  t h e  d i s a d v a n t a g e s  w h e n  c o m p a r e d  w i t h  o t h e r  p o s s i b l e  r e p l a c e m e n t  

f u e l s .

T h e  m a i n  g a s - p r o d u c e r  d e s i g n s  a r e  c l a s s i f i e d ,  a n d  a  l i s t  o f  t y p e s  m a n u f a c t u r e d  i n  

t h i s  c o u n t r y  i s  g i v e n ,  w i t h  r e f e r e n c e s .  W i t h  a l l  s y s t e m s  t h e  p r i m a r y  r e a c t i o n  i s  t h e  

f o r m a t i o n  o f  C O  b y  i n c o m p l e t e  c o m b u s t i o n  o f  t h e  c a r b o n  o f  t h e  f u e l .  S o m e  s e c o n d a r y  

r e a c t i o n s ,  s u c h  a s  t h e  f o r m a t i o n  o f  C H 4 f r o m  w a t e r  v a p o u r  a n d  c a r b o n ,  a r e  d e s i r a b l e ,  

w h i l s t  t h e  m a i n  u n d e s i r a b l e  s e c o n d a r y  r e a c t i o n  i s  t h a t  y i e l d i n g  C 0 2 .  T h e  r e a c t i o n s  

i n v o l v e d  a n d  t h e  p r o p e r t i e s  a n d  c o m p o s i t i o n s  o f  t h e  g a s e s  o b t a i n e d  i n  t h e  d r y - b l a s t  

a n d  t h e  w e t - b l a s t  ( w a t e r  o r  s t e a m  i n j e c t i o n )  s y s t e m s  a r e  d i s c u s s e d  i n  d e t a i l .  T h e  

r a t i o  C O  t o  C 0 2 i s  d e p e n d e n t  o n  t i m e ,  t e m p e r a t u r e ,  e t c . ,  a n d  a  t a b l e  i s  g i v e n  o f  t y p i c a l  

r a n g e s  o f  g a s  c o m p o s i t i o n s  f o r  a n t h r a c i t e  a n d  f o r  l o w - t e m p e r a t u r e  c o k e .

T h e  g a s  l e a v i n g  t h e  p r o d u c e r  c o n t a i n s  t h e  m a j o r  f u e l  c o n s t i t u e n t s  C O ,  C H 4 , a n d  H 2 , 

t h e  d i l u e n t s  C 0 2 ,  0 2 ,  a n d  N 2 ,  v a r i a b l e  p r o p o r t i o n s  o f  H 2 S ,  o r g a n i c  s u l p h u r  c o m 

p o u n d s ,  c y a n o g e n  c o m p o u n d s ,  f r e e  a n d  c o m b i n e d  a m m o n i a ,  t a r r y  m a t t e r ,  s u s p e n d e d  

s o l i d s ,  a n d  w a t e r  v a p o u r .

T h e  e x c e s s i v e  c y l i n d e r  w e a r  o b t a i n e d  w i t h  p r o d u c e r - g a s  i s  s h o w n  b y  e x p e r i m e n t s  

w i t h  w e t  s c r u b b e r s  a n d  b y  s e r v i c e  p r a c t i c e  t o  b e  d u e ,  n o t  p r i m a r i l y  t o  a b r a s i o n  b y  

f i n e  d u s t  p a s s i n g  t h e  f a i r l y  e f f i c i e n t  c o m m e r c i a l  f i l t e r s ,  b u t  m a i n l y  t o  t h e  c o r r o s i v e  

g a s e o u s  i m p u r i t i e s  w h i c h  s u c h  d r y  f i l t e r s  d o  n o t  a r r e s t .  T h e s e  g a s e o u s  i m p u r i t i e s  

m a y  c o r r o d e  c y l i n d e r s  e i t h e r  b y  d e p o s i t i o n  o f  s o l u t i o n s  o f  s o l u b l e  a m m o n i a  a n d  s u l p h u r  

c o m p o u n d s  o n  t h e  w a l l s ,  o r  b y  s u l p h u r i c ,  n i t r o u s ,  a n d  n i t r i c  a c i d s  f o r m e d  i n  t h e  c y l i n d e r s  

b y  c o m b u s t i o n  i n  t h e  p r e s e n c e  o f  w a t e r .  T h e  d e s i r a b l e  a t t r i b u t e s  o f  g a s  c l e a n e r s  a r e  

d i s c u s s e d  a n d  s u m m a r i z e d ,  a n d  f r o m  t h e o r e t i c a l  r e a s o n i n g  i t  i s  c o n s i d e r e d  t h a t  o n e  o f  

t h e  b e s t  s y s t e m s  i s  t o  p a s s  t h e  g a s  t h r o u g h  a  c y c l o n e  o r  s i m i l a r  d e v i c e  t o  r e m o v e  c o a r s e  

d u s t ,  a n d  t h e n  t h r o u g h  a  w a t e r - w a s h e r  t o  r e m o v e  a m m o n i a ,  s u l p h u r  c o m p o u n d s ,  a n d  

f i n e r  d u s t .

F i l t e r s ,  w a s h e r s ,  a n d  o t h e r  p a r t s  o f  p r o d u c e r  u n i t s  h a v e  b e e n  e x a m i n e d  b y  b e n c h  

t e s t s ,  r o a d  t e s t s ,  a n d  e x t e n s i v e  s e r v i c e  t e s t s .

W i t h  t h e  b e n c h - t e s t  p l a n t  t h e  d u s t  c o n t e n t  o f  f i l t e r e d  g a s  w a s  d e t e r m i n e d  b y  m e a n s  

o f  a n  e l e c t r o s t a t i c  p r e c i p i t a t o r ,  a n d  t h e  e f f i c i e n c i e s  o f  s e v e r a l  d i f f e r e n t  d e s i g n s  o f  w e t  

w a s h e r s ,  o i l e d  f i l t e r s ,  e t c . ,  w e r e  c o m p a r e d .  L a b o r a t o r y  i n v e s t i g a t i o n s  i n c l u d e d  

e x a m i n a t i o n  o f  f u e l s ,  c l i n k e r s ,  c o o l e r  d e p o s i t s ,  w a s h e r  o r  f i l t e r  d e p o s i t s ,  w a s h - w a t e r s ,  

g a s  s y s t e m  a n d  e n g i n e  d e p o s i t s ,  e t c . ,  w h i l s t  l a b o r a t o r y  t e s t s  w e r e  a l s o  m a d e  w i t h  

s m a l l  p r o d u c e r s  t o  s t u d y  t h e  e f f e c t s  o f  s u c h  v a r i a b l e s  a s  f i r e - b e d  c o n d i t i o n s ,  t e m 

p e r a t u r e  o f  g a s  a t  t h e  w a s h e r  i n l e t ,  a n d  f u e l  t r e a t m e n t  o n  t h e  r e m o v a l  o f  s u l p h u r
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c o m p o u n d s  f r o m  t h e  g a s .  R o a d  t e s t s  w e r e  c a r r i e d  o u t  w i t h  a n  o m n i b u s ,  e q u i p p e d  w i t h  

a  s u i t a b l y  m o d i f i e d  L e y l a n d  T i g e r  e n g i n e  a n d  a  t r a i l e r  c a r r y i n g  a  p r o d u c e r ,  c o o l e r ,  

a n d  g a s - c l e a n i n g  p l a n t .  O p t i m u m  c o n d i t i o n s  f o r  r e m o v a l  o f  S  a n d  N H 3 w e r e  d e t e r 

m i n e d  b y  t e s t i n g  w i t h  d i f f e r e n t  t y p e s  o f  w e t - w a s h e r ,  c o o l e r  a n d  c y c l o n e ,  w i t h  w e t -  

a n d  d r y - b l a s t ,  w i t h  d i f f e r e n t  f u e l s  ; t h e  e f f e c t  o f  w e t t i n g  a g e n t s  o n  t h e  w a s h - w a t e r  

w a s  a l s o  d e t e r m i n e d .  T h e  c o n c l u s i o n  i s  r e a c h e d ,  inter alia ,  t h a t  u n d e r  t h e  b e s t  c o n 

d i t i o n s  t h e  g a s  e n t e r i n g  t h e  e n g i n e  h a s  a  s u l p h u r  c o n t e n t  o f  a b o u t  1 0  g m .  p e r  1 0 0 0  c u .  

f t . ,  a n d  a t  t h e  w o r s t  a b o u t  2 0  g m .  T h e  w e t - w a s h e r  n o t  o n l y  r e d u c e s  t h e  S  c o n t e n t ,  

b u t  r e m o v e s  m o s t  o f  t h e  N H 3 .

D e v e l o p m e n t s  o n  s e r v i c e  v e h i c l e s ,  m o s t l y  o f  7 - 8  l i t r e s  c a p a c i t y ,  h a v e  a l s o  p r o v i d e d  

m u c h  d a t a ,  a n d  n o t  u n t i l  w e t - w a s h e r s  w e r e  u s e d  w e r e  g o o d  c y l i n d e r - w e a r  f i g u r e s  

o b t a i n e d .  A  f u l l  d e s c r i p t i o n ,  w i t h  d i a g r a m s ,  i s  g i v e n  o f  t h e  p l a n t  n o w  u s e d  a n d  a l s o  

o f  t h e  s e r v i c e  r o u t i n e .  F i g u r e s  f o r  c y l i n d e r  w e a r  a v e r a g e  a b o u t  4 0 0 0  m i l e s  p e r  

t h o u s a n d t h  o f  a n  i n c h ,  a n d  a r e  c o m p a r a b l e  t o  t h o s e  o b t a i n e d  w h e n  s i m i l a r  v e h i c l e s  

o p e r a t e  o n  p e t r o l .  U p p e r  c y l i n d e r  l u b r i c a t i o n  a n d  s o d a  d o p i n g  o f  t h e  a n t h r a c i t e  

f u e l  r e d u c e d  c y l i n d e r  w e a r  a n d  t o t a l  f u e l  c o s t s  w e r e  l - 6 7 d .  p e r  m i l e ,  a s  a g a i n s t  2 - 7 5 d .  

p e r  m i l e  f o r  p e t r o l  a n d  1 -it'Id. p e r  m i l e  f o r  d i e s e l  o i l .

O f  t h e  f u e l s  a v a i l a b l e  i n  t h i s  c o u n t r y ,  a n t h r a c i t e  i s  c o n s i d e r e d  g e n e r a l l y  s u p e r i o r  

t o  l o w - t e m p e r a t u r e  a n d  t o  a c t i v a t e d  g a s  c o k e .  A  h i g h l y  r e a c t i v e  d u s t - f r e e  f u e l  o f  

s u i t a b l e  s i z e  i s  r e q u i r e d  t o  g i v e  e a s y  l i g h t i n g ,  g o o d  p e r f o r m a n c e ,  a n d  d e s i r a b l e  f l e x i b i l i t y ; 

i t  m u s t  n o t  f o r m  t a r  ; i t  s h o u l d  b e  l o w  i n  a s h ,  S ,  N 2 , a n d  C l 2 ; i t  s h o u l d  b e  r e s i s t a n t  

t o  s h a t t e r  a n d  a b r a s i o n ;  t h e  a s h  s h o u l d  n o t  g i v e  r i s e  t o  c l i n k e r  t r o u b l e s ; i t  s h o u l d  

h a v e  h i g h  b u l k  d e n s i t y  a n d  u n i f o r m i t y  o f  p r o p e r t i e s .

T h e  p r e s e n t  p o s i t i o n  i s  d i s c u s s e d  i n  r e l a t i o n  t o  c o s t s  o f  c o n v e r s i o n  a n d  a v a i l a b i l i t y  

o f  f u e l  s u p p l i e s  a n d ,  o n  t h e  r e s u l t s  o f  e x p e r i e n c e ,  d e t a i l e d  r e c o m m e n d a t i o n s  a r e  m a d e  

o f  t h e  t y p e  o f  p l a n t  r e q u i r e d  f o r  c o n v e r s i o n  o f  p a s s e n g e r  v e h i c l e s ,  g o o d s  v e h i c l e s ,  a n d  

m u n i c i p a l  s e r v i c e  v e h i c l e s .  P o s s i b l e  a p p l i c a t i o n s  o f  p o r t a b l e  g a s - p r o d u c e r s ,  o t h e r  

t h a n  f o r  e s s e n t i a l  t r a n s p o r t ,  a r e  l i s t e d .

T h e  a r t i c l e  c o n c l u d e s  w i t h  a  d i s c u s s i o n  o f  f u t u r e  d e v e l o p m e n t s  a n d  p o i n t s  w h i c h  

r e q u i r e  f u r t h e r  i n v e s t i g a t i o n ,  w h i l s t  a  s h o r t  d e s c r i p t i o n  i s  g i v e n  o f  v e h i c l e s  w h i c h  a r e  

b e i n g  m a d e  s p e c i f i c a l l y  t o  o p e r a t e  o n  p r o d u c e r - g a s .

N u m e r o u s  d i a g r a m s ,  g r a p h s ,  a n d  t a b l e s  o f  n u m e r i c a l  r e s u l t s  a r e  i n c l u d e d .

1 1 1 0 .*  T h e  E x a m in a t io n  o f E th y l A lco h o l a n d  A lco h o l B le n d s  fo r  U se  a s  M otor Fuel.
S .  J .  W .  P l e e t h .  J .  Inst. Pet.,  O c t o b e r  1 9 4 2 ,  28  ( 2 2 6 ) ,  2 4 0 - 2 5 6 . — D e t a i l s  a r e  g i v e n  

a b o u t  t h e  t e s t i n g  a n d  p r o p e r t i e s  o f  e t h y l  a l c o h o l  a n d  a l c o h o l  b l e n d s  f o r  u s e  a s  m o t o r  

f u e l s .  P r e c a u t i o n s  t o  b e  t a k e n  i n  c e r t a i n  t e s t s — e.g., v a p o u r - p r e s s u r e  t e s t s — w h e n  

d e a l i n g  w i t h  a l c o h o l  b l e n d s ,  a r e  p a r t i c u l a r l y  s t r e s s e d .  A .  H .  N .

1 1 11 . P a te n ts  o n  M o to r F u e ls .  T e x a c o  D e v e l o p m e n t  C o .  E . P .  5 4 7 , 4 5 7 ,  2 8 . 8 . 4 2 .  

A p p l .  8 . 6 . 4 0 . — I s o m e r i z a t i o n  o f  s t r a i g h t - c h a i n  p a r a f f i n  h y d r o c a r b o n s  o f  g a s o l i n e  

b o i l i n g  r a n g e  t o  p r o d u c e  c o r r e s p o n d i n g  i s o p a r a f f i n  h y d r o c a r b o n s .  T h e  p a r a f f i n  

h y d r o c a r b o n s  s u b s t a n t i a l l y  f r e e  f r o m  o l e f i n  a n d  a r o m a t i c  h y d r o c a r b o n s  a r e  c o n t a c t e d  

w i t h  a  m e t a l l i c  h a l i d e  i s o m e r i z a t i o n  c a t a l y s t  a n d  m a i n t a i n e d  u n d e r  i s o m e r i z a t i o n  

c o n d i t i o n s .  T h e  i s o m e r i z a t i o n  r e a c t i o n  i s  e f f e c t e d  i n  t h e  p r e s e n c e  o f  a d d e d  f ' s o b u t a n e  

o r  i s o p e n t a n o  i n  a n  a m o u n t  b y  w e i g h t  w h i c h  i s  s u b s t a n t i a l l y  i n  e x c e s s  o f  t h e  p a r a f f i n  

h y d r o c a r b o n s  u n d e r g o i n g  c o n v e r s i o n .  I n  t h i s  w a y  c a t a l y s t  d e t e r i o r a t i o n  i s  s u b 

s t a n t i a l l y  r e d u c e d .

R .  E .  S c h a a d .  U . S . P .  2 , 2 9 5 , 8 0 8 ,  1 5 . 9 . 4 2 .  A p p l .  1 3 . 9 . 4 0 .  P r o d u c t i o n  o f  a n t i 

k n o c k  m o t o r  f u e l  f r o m  s u b s t a n t i a l l y  s a t u r a t e d  h y d r o c a r b o n  o i l .  T h e  o i l  i s  s u b j e c t e d  

t o  c a t a l y t i c  d e s t r u c t i v e  h y d r o g e n a t i o n  t o  p r o d u c e  a  s u b s t a n t i a l  q u a n t i t y  o f  i s o b u t a n e .  

F r o m  t h e  r e s u l t a n t  p r o d u c t s  a r e  s e p a r a t e d  a n  i s o b u t a n e  f r a c t i o n  a n d  a  f r a c t i o n  

h i g h e r  b o i l i n g  t h a n  h e x a n e .  T h e  l a s t - n a m e d  f r a c t i o n  i s  s u b j e c t e d  t o  c a t a l y t i c  d e h y d r o 

g e n a t i o n  t o  f o r m  n o r m a l l y  l i q u i d  o l e f i n s .  T h e s e  a r e  m i x e d  w i t h  t h e  i s o b u t a n e  f r a c t i o n ,  

a n d  t h e  p r o d u c t  s u b j e c t e d  t o  c a t a l y t i c  a l k y l a t i o n  t o  r e a c t  o l e f i n s  w i t h  i s o B u t a n e .  

T h e  r e s u l t a n t  a l k y l a t e  i s  r e c o v e r e d .

G .  W .  T a l b e r t  a n d  E .  W .  B l i z z a r d .  U . S . P .  2 , 2 9 6 , 0 6 9 ,  1 5 . 9 . 4 2 .  A p p l .  2 1 . 3 . 4 0 .  

P r e p a r a t i o n  o f  a  h y d r o c a r b o n  f u e l  f o r  u s e  i n  a n  i n t e r n a l - c o m b u s t i o n  e n g i n e  a n d  c o n -
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t a m i n g  a  s m a l l  a m o u n t  o f  a  h i g h e r  a l k y l  a r y l  s u l p h o n a t e  i n  w h i c h  t h e  a r o m a t i c  n u c l e u s  

c o n t a i n s  n o t  m o r e  t h a n  2  n u c l e i  a n d  t h e  h i g h e r  a l k y l  s u b s t i t u e n t  h a s  f r o m  2 0  t o  3 0  

c a r b o n  a t o m s  j o i n e d  c a r b o n  t o  c a r b o n .

F .  E .  F r e y ,  P .  V .  M c K i n n e y ,  a n d  W .  H .  W o o d .  U . S . P .  2 , 2 9 6 , 5 1 1 ,  2 2 . 9 . 4 2 .  A p p l .  

2 7 . 6 . 3 6 .  C o n t i n u o u s  p r o c e s s  f o r  r e a c t i n g  p a r a f f i n s  o f  l o w  m o l e c u l a r  w e i g h t  w i t h  

n o r m a l l y  g a s e o u s  o l e f i n s  t o  p r o d u c e  p r e d o m i n a n t l y  p a r a f f i n i c  o i l s  i n  t h e  m o t o r - f u e l  

b o i l i n g  r a n g e  a n d  o f  h i g h e r  m o l e c u l a r  w e i g h t .

V .  R .  K o k a t n u r .  U . S . P .  2 , 2 9 6 , 5 5 8 ,  2 2 . 9 . 4 2 .  A p p l .  2 0 . 9 . 3 8 .  P r e p a r a t i o n  o f  a  

m o t o r  f u e l  c o n s i s t i n g  o f  a n  o r g a n i c  c o m b u s t i b l e  m a t e r i a l  o i l  h i g h  f l a s h  a n d  h i g h  b o i l i n g  

p o i n t  a n d  a  t r u e  p e r o x i d i c  c o m p o u n d  o f  f a t t y  a c i d s  w h i c h  i s  s o l u b l e  i n  t h e  o i l .

R .  B .  T h o m p s o n .  U . S . P .  2 , 2 9 7 , 1 1 4 ,  2 9 . 9 . 4 2 .  A p p l .  2 4 . 6 . 4 0 .  P r o d u c t i o n  o f  g a s o l i n e  

c o n t a i n i n g  a  s m a l l  p r o p o r t i o n  o f  l e a d  t e t r a e t h y l  w h i c h  n o r m a l l y  t e n d s  t o  d e c o m p o s e  

o n  s t o r a g e ,  a n d  a s  a  s t a b i l i z e r ,  a  s m a l l  q u a n t i t y  o f  a n  a l k y l  a m i n e  s a l t  o f  a n  a l k y l  

p y r o p h o s p h o r i c  a c i d  e s t e r .  H .  B .  M .

G as, Diesel, and Fuel Oils.
1 1 1 2 .* D e term in in g  F u e l  O il H e a t  L o s s e s .  W .  F .  S c h a p h o r s t .  Petrol. Engr,  J u n e  

1 9 4 2 ,  13  ( 9 ) ,  1 2 7 . — S e v e r a l  y e a r s  a g o  a  c h a r t  w a s  p r e p a r e d  b y  t h i s  a u t h o r  o n  f u e l  

h e a t  l o s s e s  r e l a t i n g  t o  c o a l  o n l y .  T h i s  h a s  n o w  b e e n  c o n v e r t e d  t o  f u e l  o i l ,  t h e  c h a r t  

b e i n g  b a s e d  o n  t h e  f o r m u l a

0  0 8 ( 5 C O ,  +  7 0 0 ) C ( T  -  t)
~  C O  t S

w h e r e  L — %  f u e l  l o s s .

C O ,  =  %  C O t .

C  =  %  c a r b o n  i n  f u e l .T  - t e m p ,  o f  o u t g o i n g  f l u e  g a s .

t =  t e m p ,  o f  a i r  e n t e r i n g  t h e  f u r n a c e .

H  =  B . T h . U .  p e r  l b .  f u e L

A n  e x a m p l e  o f  t h e  w o r k i n g  o f  t h e  c h a r t  i s  g i v e n .  D .  L .  S .

Lubricants and Lubrication.
1 1 1 3 .* E x tre m e  P re s su re  L u b r ic a n t s .  G .  L .  S i m a r d ,  H .  W .  R u s s e l l ,  a n d  H .  R .  K e l s o n .  

Industr. Engng Chem., 1 9 4 1 ,  3 3 , 1 3 5 2 . — T h e  f i l m - f o r m i n g  a c t i o n  a n d  u s e  o f  l e a d  

n a p h t h e n a t e  a n d  f r e e  s u l p h u r  i n  e x t r e m e - p r e s s u r e  l u b r i c a n t s  f o r  u s e  w i t h  h y p o i d  

g e a r s  i s  d i s c u s s e d .  F r o m  m e a s u r e m e n t s  o f  t h e  f i l m - f o r m i n g  a c t i o n  b y  m e a n s  o f  a n  

e l e c t r o n  d i f f r a c t i o n  c a m e r a  i t  i s  s h o w n  t h a t  t h e  a d d i t i o n  o f  t h e s e  a g e n t s  r e s u l t e d  i n  

g r e a t e r  f i l m - f o r m i n g  t e n d e n c i e s  i n  u n r e f i n e d  o i l s  t h a n  i n  r e f i n e d  o i l s .  T h e  f o r m a t i o n  

o f  i r o n  o x i d e  a n d  l e a d  s u l p h a t e  s h o w s  t h a t  o x y g e n  m u s t  b e  i n c l u d e d  i n  c o n s i d e r i n g  

t h e  c h e m i s t r y  o f  E . P .  l u b r i c a n t s .

T h e  d a t a  f r o m  w h i c h  t h e  f o r e g o i n g  c o n c l u s i o n s  h a v e  b e e n  d r a w n  a r e  b a s e d  o n  l a b o r a 

t o r y  s t a t i c  a n d  f r i c t i o n  t e s t s  a n d  o n  a c t u a l  s e r v i c e  t e s t s  o n  h y p o i d  g e a r s .  J .  W .  H .

1 1 1 4 .*  P ro p e rtie s  o f S y n th e tic  L u b r ic a t in g  O ils. E .  X e y m a n - P i l a t  a n d  S .  P i l a t .  

Industr. Engng Chem., 1 9 4 1 ,  3 3 , 1 3 8 2 . — S e v e n  n e w  l i q u i d  h y d r o c a r b o n s  o f  t h e  a r o m a t i c  

a n d  n a p h t h e n i c  s e r i e s  c o n t a i n i n g  2 2  c a r b o n  a t o m s  p e r  m o l e c u l e  h a v e  b e e n  s y n t h e s i z e d  

a n d  t h e i r  p h y s i c a l  p r o p e r t i e s  d e t e r m i n e d  f o r  c o m p a r a t i v e  p u r p o s e s  w i t h  s i m i l a r  d a t a  

o b t a i n e d  o n  p e t r o l e u m  f r a c t i o n s  i n  o r d e r  t o  c o r r e l a t e  p h y s i c a l  p r o p e r t i e s  w i t h  c h e m i c a l  

s t r u c t u r e .  J .  W .  H .

1 1 1 5 .* O x idation  C h a ra c te r is t ic s  o f P u r e  H y d ro c a rb o n s . R -  G .  L a r s e n ,  R .  E .  T h o r p e ,  

a n d  F .  A .  A r m f i e l d .  Industr. Engng Chem., 1 9 4 2 ,  3 4 , 1 8 3 . — T h e  o x i d a t i o n  c h a r a c 

t e r i s t i c s  o f  s o m e  4 0  p u r e  h y d r o c a r b o n s  o v e r  t h e  t e m p e r a t u r e  r a n g e  1 1 0 — 1 5 0 °  C .  h a v e  

b e e n  d e t e r m i n e d  b y  a n a l y s i s  o f  t h e  o x i d i z e d  o i l s  f o r  o x i d a t i o n  p r o d u c t s  a n d  b y  a n a l y s i s  

o f  t h e  v o l a t i l e  p r o d u c t s  f o r m e d .  A n a l y s e s  i n c l u d e  a c i d i t y ,  s a p o n i f i a b l e  m a t t e r ,  

c a r b o n y l  v a l u e s ,  a l c o h o l  a n d  p e r o x i d e  d e t e r m i n a t i o n s ,  a n d  e x a m i n a t i o n  o f  t h e  v o l a t i l e  

p r o d u c t s  f o r  C O „  w a t e r ,  a n d  a c i d s .
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I t  i s  c o n c l u d e d  t h a t  p a r a f f i n s  a n d  c y c f o p a r a f f i n s  a r e  q u i t e  r e a c t i v e ,  s i m p l e  a r o m a t i c s  

a r e  s t i l l  m o r e  r e a c t i v e ,  b u t  t h a t  p o l y n u c l e a r  a r o m a t i c s  a n d  n a p h t h e n e s  a r e  v e r y  

s t a b l e ,  d u e  t o  t h e  f o r m a t i o n  o f  o x i d a t i o n  i n h i b i t o r s  d u r i n g  t h e  o x i d a t i o n .

I t  i s  a l s o  c o n c l u d e d  t h a t  t h e  o x i d a t i o n  s t a b i l i t y  o f  l u b r i c a t i n g  o i l s  i s  n o t  d u e  t o  t h e  

s t a b i l i t v  o f  t h e i r  c o m p o n e n t  h y d r o c a r b o n s  per se, b u t  t o  t h e i r  o x i d a t i o n  i n h i b i t o r  

c o n t e n t .  ^  W .  H .

1 1 1 6 .*  Su p erfin ish  a n d  it s  E ffe c ts  on  L u b r ic a t io n . J .  D e v o n .  Petroleum, F e b r u a r y  

1 9 4 2 ,  5  ( 2 ) ,  3 1 . — S u r f a c e s  w h i c h  w e r e  o n c e  t h o u g h t  t o  b e  p e r f e c t l y  s m o o t h  a r e  n o w  

k n o i m  t o  c o n s i s t  o f  a  r e g u l a r  s e r i e s  o f  j a g g e d  e d g e s .  O u r  k n o w l e d g e  o f  t h e  n a t u r e  o f  

t h e s e  s u r f a c e s  h a s  b e e n  c o n s i d e r a b l y  a s s i s t e d  b y  t h e  u s e  o f  t h e  p r o f i l o m e t e r ,  w h i c h  i s  

c a p a b l e  o f  m e a s u r i n g  p r o j e c t i o n s  t o  a  m i l l i o n t h  o f  a n  i n c h .  T h i s  h a s  s h o w n  t h a t  t h e  

s c r a t c h  d e p t h  f o r  v a r i o u s  m a c h i n i n g  o p e r a t i o n s  i n  m i c r o  i n c h e s  a r e  : T u r n i n g  50/500, 
g r i n d i n g  3 5 / 2 5 0 ,  b u r n i s h i n g  1 0 / 5 5 0 ,  h o n i n g  5 / 5 0 ,  l a p p i n g  3 / 1 0 ,  m i c r o f i n i s h  0-5/10.

S u p e r f i n i s h  i s  p r o d u c e d  b y  a n  a d d i t i o n a l  o p e r a t i o n  f o l l o w i n g  t h e  f i n a l  d i m e n s i o n a l  

p r e c i s i o n  o p e r a t i o n .  I t  i s  a  s p e c i e s  o f  c o n t r o l l e d  m a c h i n e  l a p p i n g  o r  h o n i n g  i n  w h i c h  

t h e  l a p s  o r  h o n e s  t r a v e l  t h e  w h o l e  s u r f a c e  i n  a  s l i g h t l y  s p i r a l  p a t h ,  w h i c h  s p i r a l  i s  

r e v e r s e d  b e f o r e  t h e  e n d  o f  e a c h  s t r o k e .  E a c h  s t r o k e  c o m m e n c e s  a t  a  d i f f e r e n t  p o i n t ,  

s o  t h a t  n o  c u t t i n g  p o i n t s  o f  t h e  l a p s  f o l l o w  t h e  s a m e  p a t h s  t h e y  h a v e  a l r e a d y  t r a v e l l e d .

T h e  u s e  o f  s u p e r f i n i s h  a p p l i e d  t o  p i s t o n s  a n d  c y l i n d e r s  o f  c a r s  i s  t o  p r o d u c e  a  n e w  

a r t i c l e  w i t h  a  s u r f a c e  e q u a l  t o  t h a t  a f t e r  1 0 0 0  m i l e s  r u n n i n g - i n .  I t  i s  a l s o  c l a i m e d  

t h a t  i t s  a d o p t i o n  w i l l  m a k e  l u b r i c a t i o n  a  m u c h  s i m p l e r  a n d  m o r e  e f f e c t i v e  o p e r a t i o n .

D .  L .  S .

1 1 1 7 .*  U ses an d  L im ita t io n s  of F iltra t io n  a s  a  M e a n s o f R e co v ery  o f  W aste  O il. A . H .
S t u a r t .  Petroleum, M a r c h  1 9 4 2 ,  5 ( 3 ) ,  4 9 - 5 0 . — A  f e w  y e a r s  a g o  t h e  o n l y  f i l t e r  f o u n d  

i n  t h e  l u b r i c a t i n g  s y s t e m  o f  a n  I . C .  e n g i n e  w a s  a  f i n e - w i r e  g a u z e  s t r a i n e r  c a p a b l e  o f  

r e m o v i n g  o n l y  v e r y  c o a r s e  p a r t i c l e s .  F i l t r a t i o n  o f  o i l  i n  t h e  s y s t e m  h a s  n o w  b e e n  

m u c h  i m p r o v e d ,  a n d  i t  i s  p o s s i b l e  t o  o b t a i n  a  f i l t r a t e  f r e e  f r o m  d i r t  a n d  f r o m  a  p r o 

p o r t i o n  o f  t h e  o x i d a t i o n  p r o d u c t s  f o r m e d  d u r i n g  u s e .

I n  t h e  r e c l a m a t i o n  o f  u s e d  o i l  i t  i s  n e c e s s a r y  t o  r e m o v e  p a r t i c l e s  o f  v e r y  s m a l l  

d i m e n s i o n s ,  a n d  a d s o r p t i v e  p r i n c i p l e s  a r e  f r e q u e n t l y  e m p l o y e d .  T h i s  t y p e  o f  f i l t r a t i o n  

i s  w i t h o u t  e f f e c t  o n  m i n e r a l  o i l ,  b u t  i s  a p t  t o  r e m o v e  t h e  p o l a r  c o n s t i t u e n t s  o f t e n  

a d d e d  t o  i n c r e a s e  o i l i n e s s .  T h u s  a n  o i l  r e c l a i m e d  b y  a d s o r p t i v e  f i l t r a t i o n  m a y  b e  

i n  e x c e l l e n t  c o n d i t i o n ,  a n d  y e t  w e a k  i n  t h e  c o m p o n e n t s  e s s e n t i a l  f o r  e f f i c i e n t  l u b r i c a t i o n .

I n  r e c l a m a t i o n  b y  f i l t r a t i o n  t h e  o i l  i s  u s u a l l y  h e a t e d  b e f o r e  p r o c e s s i n g  t o  r e d u c e  i t s  

v i s c o s i t y ,  a n d  t h i s  m a y  h a v e  t h e  e f f e c t  o f  i n c r e a s i n g  t h e  s o l u b i l i t y  o f  t h e  s l u d g e  i n  

t h e  o i l ,  a n d  t h u s  a l l o w i n g  i t  t o  p a s s  t h e  f i l t e r .

I t  i s  c o n c l u d e d  t h a t  t h e  f i l t e r i n g  o f  u s e d  o i l  b y  s m a l l  u s e r s  b y  m e a n s  o f  m o d e m  

f i l t e r s  i s  w e l l  w o r t h  w h i l e  i f  i t  i s  r e m e m b e r e d  t h a t  t h e  f i l t r a t e  m a y  n o t  b e  q u i t e  u p  t o  

t h e  s t a n d a r d  o f  t h e  n e w  o i l .  D .  L .  S .

1 1 1 8 .*  A re so  m an y  V arie tie s  o f L u b r ic a n ts  R e a lly  N e c e s s a r y ?  A . T .  W ilford .
Petroleum, J u n e  1 9 4 2 ,  5 (6), 9 4 - 9 8 . — T h i s  a r t i c l e  d i s c u s s e s  t h e  p o s s i b i l i t y  o f  s i m p l i f i c a 

t i o n  o f  g r a d e s  o f  l u b r i c a n t s  i n  t h e  i n t e r e s t s  o f  b o t h  u s e r s  a n d  s u p p l i e r s .

T h r e e  m a i n  c o n s i d e r a t i o n s  a r i s e  i n  s e l e c t i n g  a  l u b r i c a n t  f o r  a  p a r t i c u l a r  a p p l i c a t i o n —  

q u a l i t y ,  v i s c o s i t y  ( o r  c o n s i s t e n c y  f o r  a  g r e a s e ) ,  a n d  p r i c e .

Q u a l i t y  i s  n o t  e a s y  t o  d e f i n e ,  a n d  d e p e n d s  t o  a  g r e a t  e x t e n t  o n  t h e  c o n d i t i o n s  u n d e r  

w h i c h  t h e  l u b r i c a n t  i s  t o  b e  u s e d .

V i s c o s i t y  c a n  b e  p r e c i s e l y  d e f i n e d ,  b u t  t h e  v a l u e  a t  o n e  t e m p e r a t u r e  o n l y  i s  o f  

l i m i t e d  u s e .  V i s c o s i t y  i n d e x  s h o u l d  t h e r e f o r e  a l w a y s  b e  d e t e r m i n e d .

P r i c e  i s  r e l a t e d  t o  b o t h  q u a l i t y  a n d  p h y s i c a l  c h a r a c t e r i s t i c s ,  b u t ,  i n  g e n e r a l ,  t h e  

s e l e c t e d  l u b r i c a n t  w i l l  b e  t h e  c h e a p e s t  o n e  c a p a b l e  o f  d o i n g  t h e  j o b .

I n  c h o o s i n g  a n  o i l  f o r  a  p a r t i c u l a r  a p p l i c a t i o n ,  u s e r s  a r e  g r e a t l y  i n f l u e n c e d  b y  t h e  

r e c o m m e n d a t i o n s  o f  t h e  m a n u f a c t u r e r s  o f  t h e  p l a n t  o r  v e h i c l e  c o n c e r n e d ,  a n d  i n  

p r a c t i c e  a r e  o f t e n  l e d  t o  s t o c k  a n  u n n e c e s s a r y  n u m b e r  o f  g r a d e s ,  e a c h  f o r  s o m e  

p a r t i c u l a r  p i e c e  o f  p l a n t .

T h e  a u t h o r  c o n s i d e r s  t h e  S . A . E .  a n d  B . S .  c l a s s i f i c a t i o n  o f  l u b r i c a n t s ,  w h i c h  i s  

s o l e l y  o n  a  v i s c o s i t y  b a s i s .  H e  d o e s  n o t  c o n s i d e r  v i s c o s i t y  t o  b e  v e r y  c r i t i c a l  i n  t h e  

o p e r a t i o n  o f  r o a d  v e h i c l e s ,  o i l s  r a n g i n g  f r o m  1 2 0  t o  3 0 0  s e c .  R e d .  I  a t  1 4 0 °  F .  g i v i n g  
a p p a r e n t  s a t i s f a c t i o n .
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I n  s p e c i a l  c a s e s  v i s c o s i t y  o f  o i l s  o r  c o n s i s t e n c y  o f  g r e a s e s  m a y  h a v e  t o  b e  l i m i t e d  t o  

w i t h i n  a  f a i r l y  n a r r o w  r a n g e ,  b u t  i n  t h e  m a j o r i t y  o f  c a s e s  a  f a i r l y  w i d e  v a r i a t i o n  c a n  

b e  a l l o w e d ,  b o t h  f o r  t r a n s p o r t  v e h i c l e s  a n d  f o r  i n d u s t r i a l  u s e .  S o m e  s i m p l i f i c a t i o n  

i s  t h e r e f o r e  p o s s i b l e ,  a n d  i t  i s  s h o w n  t h a t  o i l s  m a r k e t e d  f o r  s o m e  p a r t i c u l a r  p u r p o s e  

c a n  b e  s u c c e s s f u l l y  u t i l i z e d  f o r  a  n u m b e r  o f  o t h e r  a p p l i c a t i o n s .

G r e a s e s  h a v e  b e e n  c o n s i d e r e d  f r o m  t h e  s a m e  a n g l e ,  a n d  t h e  a u t h o r  i s  o f  t h e  o p i n i o n  

t h a t  h e r e  a l s o  a  r e d u c t i o n  i n  t h e  n u m b e r  o f  g r a d e s  c a n  b e  j u s t i f i e d .  D .  L .  S .

1119. P la in  B e a r in g  L u b r ic a t io n  o f M ach in e  T o o ls . E .  W o r t h i n g t o n .  Petroleum, 
S e p t e m b e r  1 9 4 2 ,  5 ( 9 ) ,  1 5 2 . — S y s t e m s  o f  l u b r i c a t i o n  f a l l  b r o a d l y  i n t o  t w o  t y p e s ,  ( a )  

s o m e  f o r m  o f  g r a v i t y  f e e d ,  ( b) p r e s s u r e - f e e d  a r r a n g e d  e i t h e r  f o r  i n t e r m i t t e n t  o r  c o n 

t i n u o u s  o p e r a t i o n .  T y p i c a l  l u b r i c a t i o n  s y s t e m s  a r e  i l l u s t r a t e d  a n d  t h e i r  m e t h o d  o f  

o p e r a t i o n  d e s c r i b e d .  T h e  g r a v i t y - f e d  s p i n d l e  b e a r i n g  i s  d e s i g n e d  f o r  l i g h t  l o a d  a n d  

s p e e d s  u p  t o  1 0 , 0 0 0  r . p . m . ,  a n d  r e q u i r e s  a  s p i n d l e  o i l  o f  2 7 - 7  A . P . I .  g r a v . ,  v i s c o s i t y  

S . U .  a t  1 0 0 °  F .  1 0 5  s e c s . ,  a t  2 1 0 °  F .  4 5  s e c s .

T h e  h i g h - p r e s s u r e  i n t e r m i t t e n t  f e e d  s y s t e m s  h a v e  b e e n  f o u n d  e f f i c i e n t  i n  p r a c t i c e ,  

p a r t i c u l a r l y  f o r  l o w e r  s p e e d  s h a f t s ,  s l i d e s ,  a n d  h a n d l e - o p e r a t e d  m e c h a n i s m s ,  b u t  

e l a b o r a t i o n  o f  p i p i n g  i s  o n  o c c a s i o n  t o o  g r e a t  f o r  w a r - t i m e  a p p l i c a t i o n .  T h e  c o n 

t i n u o u s  p r e s s u r e - f e e d  s y s t e m  i s  n o r m a l l y  l i m i t e d  t o  p e r i p h e r a l  s p e e d s  o f  2 0 0 0  r . p . m .  

T h e  s e a l i n g  o f  t h e  e n d s  o f  t h e  b e a r i n g  n e e d s  s p e c i a l  i n v e s t i g a t i o n  f o r  h i g h e r  s p e e d s .

T h e  c l a s s  o f  l u b r i c a n t  e m p l o y e d  i s  a  l i g h t  o i l  c o n s i s t i n g  o f  1 p a r t  s p i n d l e  o i l  a n d  3  

p a r t s  k e r o s i n e .  R .  A .  E .

1120. A S ta n d a rd iz a t io n  S ch e m e  fo r  M in e ra l L u b r ic a t in g  O ils. G .  J .  C .  V i n e a l l .  

Petroleum, S e p t e m b e r  1 9 4 2 ,  5  ( 9 ) ,  1 4 8 . — S u g g e s t i o n s  a r e  p r e s e n t e d  i n  r e s p e c t  o f  a  

s c h e m e  f o r  s t a n d a r d i z a t i o n  o f  i n d u s t r i a l  l u b r i c a n t s ,  t h e  o i l s  b e i n g  s e p a r a t e d  i n t o  

g r a d e s  d e p e n d i n g  o n  v i s c o s i t y  R e d w o o d  I ,  i n t o  c l a s s e s  b a s e d  o n  v i s c o s i t y  i n d e x ,  a n d  

i n t o  q u a l i t i e s  d e p e n d i n g  o n  s p e c i a l  r e q u i r e m e n t s  f o r  s p e c i f i c  p u r p o s e s .  A  s y s t e m  o f  

n o m e n c l a t u r e  w h i c h  w o u l d  i n c l u d e  t h e  t h r e e  d i v i s i o n s  i s  a l s o  p r e s e n t e d .  I t  i s  c o n 

s i d e r e d  t h a t  t h e  s t a n d a r d  t e s t  m e t h o d s  o f  t h e  I n s t i t u t e  o f  P e t r o l e u m  a n d  t h e  A . S . T . M .  

s h o u l d  b e  a d o p t e d  i n  a n y  s y s t e m  o f  s t a n d a r d  c l a s s i f i c a t i o n .  A s  r e g a r d s  g r a d e s ,  

c a p i t a l  l e t t e r s  a r e  s u g g e s t e d ,  A to 1  c o v e r i n g  a  t o t a l  v i s c o s i t y  r a n g e  i n  t e r m s  o f  R e d 

w o o d  I  a t  1 4 0 °  F .  f r o m  u n d e r  4 5  u p  t o  5 0 0  s e c s . ,  a n d  W t o  Z  a  r a n g e  a t  2 0 0 °  F .  f r o m  

1 0 0  t o  a b o v e  2 1 0  s e c s .  T h e  b a s i c  q u a l i t y  s p e c i f i c a t i o n  s u g g e s t e d  i s  : S . G .  a t  6 0 °  F . ,  

0 - 8 5 0 / 0 - 9 6 0 ;  f l a s h  p o i n t  P . M .  c l o s e d ,  G r a d e s  A /1  3 0 0 °  F .  m i n . ,  G r a d e s  W/Z 5 0 0 °  F .  

m i n . ; p o u r  t e s t ,  G r a d e s  A l l  3 0 °  F .  m a x . ,  G r a d e s  W¡Z  8 0 °  F .  m a x . ; m i n e r a l  a c i d i t y  

n i l ,  o r g a n i c  a c i d i t y  0 - 2  m g m .  p e r  g m . ,  s a p o n i f i c a t i o n  v a l u e  1 ,  a s p h a l t e n e s  G r a d e s  

A \I  0 - 0 5 %  m a x . ,  G r a d e s  W/Z  1 - 0 %  m a x .  R o m a n  n u m e r a l s  I  t o  I I I  a r e  p r o p o s e d  

f o r  i n d i c a t i n g  v i s c o s i t y  i n d i c e s ,  C l a s s  I  c o v e r i n g  o i l s  o f  o v e r  8 0 ,  C l a s s  I I  o i l s  o f  5 0 - 8 0 ,  

a n d  C l a s s  I I I  o i l s  u n d e r  5 0 .  S p e c i a l  q u a l i t i e s  c o u l d  b e  i n d i c a t e d  b y  s m a l l  l e t t e r s —  

e.g., p  c o u l d  d e n o t e  r e f r i g e r a t i o n  o i l s  h a v i n g  a  m a x .  p o u r  p o i n t  o f  —  2 5 °  F . ,  o o i l s  

w h i c h ,  a f t e r  A i r  M i n i s t r y  o x i d a t i o n ,  s h o w  a n  i n c r e a s e  i n  c o k e  v a l u e  o f  u n d e r  1 a n d  a  

v i s c o s i t y  i n c r e a s e  r a t i o  o f  u n d e r  2 ,  a n d  a  a n  a s p h a l t e n e  c o n t e n t  o f  m a x .  0 1 % .  T h e  

s p e c i a l  q u a l i t i e s  p r o p o s e d  f o r  c l a s s i f i c a t i o n  a r e  b a s e d  o n  l i m i t a t i o n s  i n  r e s p e c t  o f  c o l o u r ,  

p o u r  t e s t ,  c a r b o n  r e s i d u e ,  o x i d a t i o n ,  d e m u l s i f i c a t i o n ,  a n d  a s p h a l t e n e s .  I t  i s  r e c o m 

m e n d e d  t h a t  n o  l i m i t a t i o n  a s  r e g a r d s  c o m p o s i t i o n  s h o u l d  b e  i m p o s e d  i n  a n y  g e n e r a l  

s p e c i f i c a t i o n .  I t  i s  s u g g e s t e d  t h a t  m o t o r  o i l s  a n d  c o m p o u n d e d  o i l s  c o u l d  b e  i n c o r 

p o r a t e d  w i t h i n  t h e  s c o p e  o f  t h e  s c h e m e  p r o p o s e d ,  b u t  t h a t  t h e  u s e  o f  a d d i t i o n  a g e n t s  

s h o u l d  b e  r e g a r d e d  a s  a  m a t t e r  b e t w e e n  s u p p l i e r  a n d  c o n s u m e r .  C o n v e n t i o n a l  

l a b o r a t o r y  t e s t  m e t h o d s  m a y  n o t  e n a b l e  d e f i n i t e  e v a l u a t i o n  o f  s e r v i c e  p e r f o r m a n c e  

o f  a n  o i l  f o r  a  p a r t i c u l a r  u s e ,  b u t  a r e  c u r r e n t l y  u s e d  a s  a  b a s i s  f o r  m a n u f a c t u r e  a n d  

s p e c i f i c a t i o n ,  a n d  i t  i s  f e l t  t h a t  a  c o d i f i c a t i o n  o f  o i l s  o n  t h e  l i n e s  p r o p o s e d  w o u l d  b e  

o f  v a l u e  a s  a  g u i d e  t o  u s e r s  a n d  s u p p l i e r s .  A d d i t i o n a l  s p e c i f i c  r e q u i r e m e n t s  c o u l d  b e  

s u p e r i m p o s e d .  R -  A .  E .

1121. P a te n ts  on  L u b r ic a n ts  a n d  L u b r ic a t io n . S t a n d a r d  O i l  D e v e l o p m e n t  C o .  E . P .  

5 4 7 , 9 7 2 ,  2 1 . 9 . 4 2 .  A p p l .  1 7 . 1 1 . 3 9 .  P r e p a r a t i o n  o f  a  l u b r i c a n t  c o n s i s t i n g  o f  a  h y d r o 

c a r b o n  l u b r i c a t i n g  o i l  c o m p o u n d e d  w i t h  a  m e t a l  s a l t  o f  a  d i h y d r o x y  d i a l k y l  d i a r y l  

s u l p h i d e  o r  p o l y s u l p h i d e  o r  p o l y m e r s  o f  s u c h  c o m p o u n d s ,  o r  s e l e n i d e  o r  t e l l u r i d e  

a n a l o g u e s .
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S t a n d a r d  O i l  D e v e l o p m e n t  C o .  E . P .  5 4 7 , 9 7 3 ,  2 1 . 9 . 4 2 .  A p p l .  1 7 . 1 1 . 3 9 .  P r o c e s s  

f o r  t h e  p r e p a r a t i o n  o f  a  l u b r i c a n t  c o n s i s t i n g  o f  a  h y d r o c a r b o n  l u b r i c a t i n g  o i l  a n d  a  

s m a U  p r o p o r t i o n  o f  a  m e t a l  s a l t  o f  a n  a l k y l  p h e n o l  c o n t a i n i n g  a  n i t r o - ,  a m i n o - ,  o r  a l k y l -  

s u b s t i t u t e d  a m i n o - s u b s t i t u e n t  g r o u p  i n  t h e  a r o m a t i c  n u c l e u s .

S t a n d a r d  O i l  D e v e l o p m e n t  C o .  E . P .  5 4 8 , 0 3 8 ,  2 3 . 9 . 4 2 .  A p p l .  1 7 . 4 . 4 0 .  P r e p a r a t i o n  

o f  a  l u b r i c a n t  c o n s i s t i n g  o f  a  h y d r o c a r b o n  l u b r i c a t i n g  o i l  a n d  a  s m a l l  p r o p o r t i o n  o f  a  

k e t o n i c  c o m p o u n d .

R .  R o s e n  a n d  R .  M .  T h o m a s .  U . S . P .  2 , 2 9 5 , 0 5 3 ,  8 . 9 . 4 2 .  A p p l .  1 9 . 7 . 3 8 .  A  

l u b r i c a n t  c o n s i s t i n g  o f  a  w e l l - r e f i n e d  h y d r o c a r b o n  o i l  t o  w h i c h  h a s  b e e n  a d d e d  l e s s  

t h a n  2 %  o f  a n  o r g a n i c  t r i s u l p h i d e  t o  i n c r e a s e  r e s i s t a n c e  o f  t h e  o i l  t o  o x i d a t i o n .

C .  M .  L o a n e .  U . S . P .  2 , 2 9 5 , 1 7 9 ,  8 . 9 . 4 2 .  A p p l .  2 6 . 1 0 . 4 0 .  P r e p a r a t i o n  o f  a  l u b r i c a n t  

c o n s i s t i n g  o f  a  l u b r i c a t i n g  o i l  a n d  t h e  r e a c t i o n  p r o d u c t  o f  a  p h o s p h a t i d i c  m a t e r i a l  

a n d  a n  a r o m a t i c  a m i n e  a t  t e m p e r a t u r e s  b e l o w  3 0 0 °  F .

M .  H .  A r v e s o n .  U . S . P .  2 , 2 9 5 , 1 9 2 ,  8 . 9 . 4 2 .  A p p l .  2 6 . 1 0 . 4 0 .  P r e p a r a t i o n  o f  a  

l u b r i c a n t  c o n s i s t i n g  o f  a  l u b r i c a t i n g  o i l  a n d  f r o m  0 - 0 1 %  1 °  5  ° 0  o f  t h e  r e a c t i o n  p r o d u c t  

o f  a  h y d r o g e n a t e d  p h o s p h a t i d i c  m a t e r i a l  a n d  a n  o r g a n i c  a m i n e  a t  t e m p e r a t u r e s  h e l o w  

3 0 0 °  F .

W .  J .  S p a r k s  a n d  D .  C .  F i e l d .  U . S . P .  2 , 2 9 6 , 3 1 5 ,  2 2 . 9 . 4 2 .  A p p l .  1 8 . 1 0 . 3 8 .  

P r e p a r a t i o n  o f  a  l u b r i c a n t  c o n s i s t i n g  o f  a  l u b r i c a t i n g  o i l  c o n t a i n i n g  a  c o - p o l y m e r  o f  

a n  e l e o s t e r i n  a n d  a n  o l e f i n e .  H .  B .  M .

Asphalt and Bitum en.
1122 . A sp h a lt  P a v in g  E m u ls io n s  P ro p e rtie s , U se s ,  a n d  T e s ts .  E .  J .  B a r t h .  Refiner, 
A u g u s t  1 9 4 2 ,  21  ( 8 ) ,  2 3 2 - 2 3 9 . — A  b r i e f  h i s t o r y  o f  t h e  u s e  o f  a s p h a l t  e m u l s i o n s  i s  g i v e n ,  

f o l l o w e d  b y  t h e i r  g e n e r a l  u s e s  f o r  w a t e r p r o o f i n g ,  r o t p r o o f i n g ,  a n d  p a v i n g .  E m p h a s i s  

i s  l a i d  i n  t h e  p a p e r  o n  t h e  u s e  o f  a s p h a l t  e m u l s i o n  a s  p a v i n g  m a t e r i a l .  F a s t ,  m e d i u m ,  

a n d  s l o w  b r e a k i n g  e m u l s i o n s  a r e  d e s c r i b e d ,  a n d  t h e i r  u s e s  i n  d i f f e r e n t  t y p e s  o f  r o a d s  

a r e  s u m m a r i z e d .  E m u l s i f y i n g  a g e n t s  a r e  l i s t e d  u n d e r  o r g a n i c  a n d  i n o r g a n i c  h e a d i n g s .  

( A )  O r g a n i c  : T h i s  g r o u p  i n c l u d e s  w a t e r -  o r  o i l - s o l u b l e  s o a p s ,  s u c h  a s  s o a p s  o f  s u l p h o -  

n a t e d  p e t r o l e u m ,  f a t t y  o i l s  o f  v e g e t a b l e  o r  a n i m a l  o r i g i n ,  a n d  n a p h t h e n i c  a c i d s  ; 

p r o t e i n s ,  r u b b e r ,  a m i n e s ,  c a s e i n ,  p r o c e i n ,  f a t t y  a c i d s ,  a n d  t h e i r  m e t a l l i c  s o a p s  ; 

o x i d i z e d  p a r a f f i n  w a x - a c i d s ,  r o s i n ,  t a n n a t e s ,  w a s t e  p r o d u c t s  f r o m  t h e  p a p e r  i n d u s t r y ,  

s u c h  a s  w a s t e  s u l p h i t e  l i q u o r ,  a n d  t a l l - o i l ,  a n d  o t h e r  m i s c e l l a n e o u s  m a t e r i a l s  u s u a l l y  

i n  t h e  f o r m  o f  s o a p s  c o n t a i n i n g  o n e  o r  t h e  o t h e r  a b o v e  m a t e r i a l s .  ( B )  I n o r g a n i c  : 

T h i s  g r o u p  c o m p r i s e s  a l k a l i s ,  a m m o n i a ,  v a r i o u s  s a l t s  s u c h  a s  t h e  s i l i c a t e s ,  p h o s p h a t e s ,  

h y d r o x i d e s ,  a n d  c o l l o i d a l  m a t e r i a l  s u c h  a s  h y d r o u s  o x i d e s ,  h y d r o x i d e s ,  b e n t o n i t e ,  

c l a y s ,  a n d  m a t e r i a l s  o f  t h a t  t y p e  ; P o r t l a n d  c e m e n t ,  e t c .

T h e  c h a r a c t e r i s t i c s  o f  d i f f e r e n t  t y p e s  o f  a s p h a l t s  u s e d  f o r  é m u l s i f i c a t i o n  a r e  d i s 

c u s s e d  i n  s o m e  d e t a i l .  B i t u m e n  c o n s i s t s  o f  f o u r  e m p i r i c a l l y  d e s i g n a t e d  h y d r o c a r b o n  

g r o u p s  : a s p h a l t e n e s ,  a s p h a l t i c  r e s i n s ,  o i l  r e s i n s ,  a n d  t h e  o i l s .  T h e  a s p h a l t i c  r e s i n s  

a n d  t h e  o i l  r e s i n s  a r e  n o w  c o m m o n l y  i n c l u d e d  u n d e r  t h e  n a m e  o f  “  r e s i n s . ”  A s p h a l t  

i t s e l f  w h e n  i t  i s  p r a c t i c a l l y  a  p u r e  b i t u m e n  i s  a  d i s p e r s i o n  o f  h i g h - m o l e c u l a r - w e i g h t  

h y d r o c a r b o n s  o r  a s p h a l t e n e s  ;  t h i s  c o m p o n e n t  i s  o f  l o w  h y d r o g e n  c o n t e n t ,  a n d  r e c e n t  

d e t e r m i n a t i o n s  s h o w  t h e  m o l e c u l a r  w e i g h t  o f  t h i s  f r a c t i o n  t o  b e  a p p r o x i m a t e l y  f r o m

1 0 , 0 0 0  t o  1 4 0 , 0 0 0  m o l e c u l a r  w e i g h t .  T h e  c h a r a c t e r i s t i c s  o f  a s p h a l t e n e  a r e  s t u d i e d .  

T h i s  i s  f o l l o w e d  b y  t h e  s t u d y  o f  t h e  r ô l e  o f  t h e  e m u l s i f y i n g  a g e n t  i n  t h e  e m u l s i o n s  

u n d e r  t w o  g r o u p s  :  ( 1 )  T h e  c o m m o n l y  e m p l o y e d  e m u l s i f i e r s  a r e  o i l -  o r  w a t e r - s o l u b l e  

s u b s t a n c e s ,  t y p i f i e d  b y  t h e  s o a p s  o f  m o n o v a l e n t  m e t a l s .  T h e s e  e m u l s i f i e r s  a c t  a s  

s u c h  d u e  t o  t h e i r  p r o p e r t y  o f  l o w e r i n g  t h e  s u r f a c e  t e n s i o n  o f  e i t h e r  t h e  a s p h a l t  o r  t h e  

w a t e r .  T h e  g e n e r a l  r u l e  h a s  b e e n  t h a t  w h e n  t h e  s o a p  i s  m o r e  s o l u b l e  i n  w a t e r  t h a n  

i n  a s p h a l t ,  s u c h  a s  s o d i u m  o l e a t e ,  a n  a s p h a l t - i n - w a t e r  e m u l s i o n  i s  f o r m e d  ;  i f  t h e  

e m u l s i f i e r  i s  m o r e  s o l u b l e  i n  t h e  a s p h a l t ,  s u c h  a s  c a l c i u m  o r  m a g n e s i u m  o l e a t e ,  a  w a t e r -  

i n - a s p h a l t  e m u l s i o n  m o s t  g e n e r a l l y  f o r m s  ; i t  h a s  a l s o  b e e n  f o u n d  t h a t  t h e  c o m p o n e n t  

m o s t  c o m p l e t e l y  w e t t i n g  t h e  c o m p o u n d ,  o r  e m u l s i f i e r ,  w i l l  b e  t h e  e x t e r n a l  p h a s e  i n  

t h e  e m u l s i o n .  T h e  s o l u b i l i t y  r u l e  i s  a  g o o d  r u l e  t o  f o l l o w ,  a l t h o u g h  i t  h a s  p r o b a b l y  
m a n y  e x c e p t i o n s .
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( 2 )  T h e  s e c o n d  t y p e  o f  e m u l s i f y i n g  m a t e r i a l  i s  t h a t  w h i c h  i s  e i t h e r  w e t t e d  b y  o n e  

c o m p o n e n t  m o r e  t h a n  t h e  o t h e r ,  i s  p r a c t i c a l l y  i n s o l u b l e ,  o r  o n l y  s l i g h t l y  s o l u b l e ,  i n  

b o t h  p h a s e s ,  a f f e c t s  t h e  s u r f a c e  t e n s i o n  o n l y  s l i g h t l y ,  a n d  f o r m s  p l a s t i c  a d s o r b e d  

f i l m s  o n  t h e  d i s p e r s e d  a s p h a l t  p a r t i c l e ,  o r  a r o u n d  t h e  w a t e r  p a r t i c l e ,  d u e  t o  p e p t i z a 

t i o n  a n d  s w e l l i n g .  U n d e r  t h i s  g r o u p  a r e  t h e  m a t e r i a l s  m o s t  c o m m o n l y  u s e d  t o  b e  

c o l l o i d a l  c l a y s ,  s u c h  a s  b e n t o n i t e ,  v a r i o u s  o x i d e s ,  s i l i c a t e s ,  P o r t l a n d  c e m e n t ,  g r o u n d  

s l a g ,  c e r t a i n  s a l t s  o f  t h e  h e a v y  m e t a l s ,  e t c .  E m u l s i o n s  f o r m e d  w i t h  t h e s e  t y p e s  o f  

m a t e r i a l s  s h o w  g r e a t e r  s t a b i l i t y  t h a n  t h o s e  c o n t a i n i n g  e m u l s i f i e r s  o f  t h e  f i r s t  g r o u p ,  

a r e  k n o w n  t o  “  b r e a k  ”  a t  a  m u c h  s l o w e r  r a t e ,  a n d  t h e n  o n l y  m o s t l y  w h e n  t h e  w a t e r  

i n  t h e  e m u l s i o n  h a s  b e g u n  t o  e v a p o r a t e .  E m u l s i o n s  c o n t a i n i n g  t h e  s e c o n d  g r o u p  o f  

e m u l s i f i e r s  a r e  n o t  s e n s i t i v e  t o  t h e  p r e s e n c e  o f  f o r e i g n  s u b s t a n c e s ,  d i s s o l v e d  s a l t s ,  

a n d  c h a n g e s  i n  t h e  e l e c t r i c a l  c h a r g e s  o f  t h e  d i s p e r s e d  p a r t i c l e s  d o  n o t  c a u s e  t h e  e m u l s i o n  

t o  “  b r e a k . ”  T h i s  t y p e  o f  e m u l s i f i e r  p r o d u c e s ,  w i t h  o r  w i t h o u t  s o a p s ,  “  s l o w  b r e a k  ”  

e m u l s i o n s  w h i c h  a r e  q u i t e  s t a b l e .

A  s t u d y  o f  t h e  e f f e c t s  o f  p a r t i c l e  s i z e  a n d  o f  p H v a l u e s  o n  s t o r a g e  a n d  l i a b i l i t y  o f  

a s p h a l t s  a n d  o f  m e t h o d s  u s e d  i n  d e t e r m i n i n g  t h e s e  t w o  c r i t e r i a  e n d s  t h e  p a p e r .  T h e  

b i b l i o g r a p h y  c o n t a i n s  4 5  r e f e r e n c e s .  A .  H .  N .

1123. A sp h a ltic  S u b s ta n c e s  in  C rude O ils. G .  W .  P r e c k s h o t ,  N .  G .  D e L i s l e ,  C .  E .  

C o t t r e l l ,  a n d  D .  L .  K a t z .  Petrol. Tech., S e p t e m b e r  1 9 4 2 ,  5 ( 5 ) ,  A . I . M . M . E .  T e c h .  

P u b .  N o .  1 5 1 4 ,  1 - 1 8 . — M o s t  c r u d e  o i l s  c o n t a i n  a s p h a l t i c  s u b s t a n c e s  w h i c h  m a y  b e  

n a t u r a l l y  o r  a r t i f i c i a l l y  p r e c i p i t a t e d .  O i l  s a m p l e s  f o r  e x a m i n a t i o n  b y  m e a n s  o f  t h e  

e l e c t r o n  m i c r o s c o p e  a t  m a g n i f i c a t i o n s  o f  1 2 0 0 - 2 3 , 0 0 0 ,  o r  e v e n  m o r e  u n d e r  p h o t o 

g r a p h i c  e n l a r g e m e n t ,  w e r e  p l a c e d  o n  a  c o l l o d i o n  f i l m  e i t h e r  a s  a  d i l u t e  o i l  s o l u t i < ? n  

f r o m  a  s m a l l  p i p e t t e  o r  f r o m  a n  u n d i l u t e d  t h i n  o i l  f i l m  o n  w a t e r .  E v a p o r a t i o n  o f  o i l  

a n d  s o l v e n t  t o o k  p l a c e  f r o m  t h e  c o l l o d i o n  f i l m  m o u n t .  R o u n d e d  a s p h a l t i c  p a r t i c l e s  

r a n g i n g  0 - 0 1 - 0 - 2 0  m i c r o n s  i n  d i a m e t e r  w e r e  o b t a i n e d  f r o m  v a r i o u s  o i l s .

A  C a l i f o r n i a n  c r u d e  w h i c h  h a d  n o t  b e e n  d i l u t e d  o r  w a s h e d ,  b u t  w h i c h  w a s  u n d e r  a  

p r e s s u r e  o f  l e s s  t h a n  1 0 - 4  m m .  o f  m e r c u r y ,  a p p a r e n t l y  d i d  n o t  s h o w  a s p h a l t i c  p a r t i c l e s .  

T h e  p a r t i c l e s  s e e m  t o  b e  p r e c i p i t a t e d  b y  d i l u t i o n  o r  w a s h i n g  w i t h  s o l v e n t s  s u c h  a s  

b e n z e n e .  I n  t h e  o r i g i n a l  c r u d e s ,  t h e  a s p h a l t i c  s u b s t a n c e s  m u s t  o c c u r  a s  d i s p e r s e d  

m o l e c u l e s ,  o r  a s  a n  a s s o c i a t i o n  o f  a  r e l a t i v e l y  s m a l l  n u m b e r  o f  m o l e c u l e s ,  d e p e n d e n t  

o n  t h e  m o l e c u l a r  w e i g h t  o f  t h e  a s p h a l t i c  c o m p o u n d s .

A  s a m p l e  o f  t h e  G r e e l e y  c r u d e  s h o w e d  n o  s i g n s  o f  t h e  p r e c i p i t a t i o n  o f  a s p h a l t  o n  

r e d u c t i o n  f r o m  r e s e r v o i r  p r e s s u r e  a n d  t e m p e r a t u r e  t o  s u r f a c e  c o n d i t i o n s .  E l e c t r o d e 

p o s i t i o n  o f  a s p h a l t i c  p a r t i c l e s  t o o k  p l a c e  o n  t h e  n e g a t i v e  e l e c t r o d e .  V e r y  l i t t l e  

b i t u m e n  w a s  t h r o w n  o u t  o f  s o l u t i o n  o n  c e n t r i f u g i n g .  S t r e a m i n g  p o t e n t i a l s  a r i s i n g  

f r o m  t h e  f l o w  o f  o i l  t h r o u g h  a  p o r o u s  m e d i u m  p r e c i p i t a t e d  a s p h a l t i c  p a r t i c l e s  f r o m  t h e  

C a l i f o r n i a n  c r u d e .  C r u d e  f l o w i n g  t h r o u g h  a  s a n d  d e v e l o p e d  a  p o t e n t i a l  a c r o s s  t h e  

p o r o u s  m a s s ,  a n d  a s p h a l t i c  p a r t i c l e s  a p p e a r e d  i n  t h e  o i l  a f t e r  p a s s a g e  t h r o u g h  t h e  

s a n d .  G .  D .  H .

1124. P a te n ts  on  A sp h a lt  a n d  B itu m e n . J .  F .  S t e r l i n g .  E . P .  5 4 7 , 5 3 0 ,  1 . 9 . 4 2 .  A p p l .  

1 9 . 3 . 4 1 .  M e t h o d  o f  h a r d e n i n g  a n d  i m p r o v i n g  b i t u m e n s ,  a s p h a l t s ,  a n d  o t h e r  b i t u 

m i n o u s  m a t e r i a l s ,  i n c l u d i n g  a s p h a l t  m a s t i c s ,  t a r s ,  p i t c h e s ,  a n d / o r  m i x t u r e s  t h e r e o f .  

T h e  b i t u m e n  o r  o t h e r  m a t e r i a l  i s  t r e a t e d  w h i l e  i n  m o l t e n  s t a t e  w i t h  o n e  o r  m o r e  

m e t a l l i c  n i t r a t e s  c a p a b l e  o f  a c t i n g  a s  o x i d i z i n g  a g e n t s .

S .  S .  S o r e m .  U . S . P .  2 , 2 9 5 , 9 7 4 ,  1 5 . 9 . 4 2 .  A p p l .  2 9 . 6 . 4 0 .  M e t h o d  o f  i m p r o v i n g  

t h e  b o n d i n g  p o w e r  o f  a n  a s p h a l t  t o w a r d s  a  m e t a l l i c  s u r f a c e  n o r m a l l y  c o r r o d i b l e  b y  

a s p h a l t i c  a c i d s .  A d d e d  t o  t h e  a s p h a l t  i s  a  s m a l l  a m o u n t  o f  a  s a l t  c o m b i n i n g  a  v o l a t i l e  

o r g a n i c  a c i d  w i t h  a  m e t a l .  T h e  s o a p s  o f  t h e  m e t a l  w i t h  t h e  a s p h a l t i c  a c i d s  a r e  n o  

m o r e  w a t e r - s o l u b l e  t h a n  t h o s e  o f  z i n c .  F i n a l l y ,  t h e  a s p h a l t  i s  h e a t e d  t o  e x p e l  v o l a t i l e  

a c i d s .  H .  B .  M .

Special Products.
1 1 2 5 .* T h e  D e v e lo p m e n t o f C u ttin g  O ils. A .  H .  S t u a r t .  Petroleum, J u n e  1 9 4 2 ,  5  
( 6 ) ,  1 0 0 . — I n  a s s e s s i n g  t h e  p e r f o r m a n c e  o f  a n y  m a c h i n e - t o o l  o p e r a t i o n ,  a  m o r e  t h a n  

u s u a l l y  l a r g e  n u m b e r  o f  v a r i a b l e s  h a s  t o  b e  c o n s i d e r e d .  T h e s e  m u s t  a l l  b e  s t a n d a r d i z e d  

a n d  k e p t  c o n s t a n t  i f  a n  i n v e s t i g a t i o n  o f  t h e  p r o p e r t i e s  o f  d i f f e r e n t  c u t t i n g  f l u i d s  i s  

u n d e r  c o n s i d e r a t i o n .
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N o  l i q u i d  c a n  b e  f o u n d  w h i c h  w i l l  b e  e q u a l l y  s a t i s f a c t o r y  in  a l l  c irc u m sta n c e s , b u t  
i t  i s  h e l p f u l  t o  l i s t  t h e  p r o p e r t i e s  w h i c h  s u c h  a  f l u i d  s h o u l d  p o s s e s s .

(а)  S i n c e  t h e  p r e s s u r e  e x e r t e d  b y  t h e  to o l is  h ig h  (5 0 -1 5 0  to n s  p e r  sq . in .), 
s u c h  a  f o r c e  o p e r a t i n g  a t  c u t t i n g  s p e e d  g e n e r a t e s  h e a t  w h ich  m u s t  b e  co n d u c te d  
a w a y  q u i c k l y .  T h u s  h i g h  s p e c i f i c  h e a t  a n d  l a t e n t  h e a t  a n d  g o o d  th e rm a l co n 
d u c t i v i t y  a r e  e s s e n t i a l .

( б )  W e t t i n g  a b i l i t y  i s  i m p o r t a n t ,  a s  o t h e r w i s e  th e  l i q u i d  m a y  b e  p re v e n te d  
f r o m  a c t i n g  a s  a  c o o l a n t .

( c )  L u b r i c a t i o n  p r o p e r t i e s  a r e  e s s e n t i a l ,  e s p e c i a l l y  to  re d u c e  th e  fr ic tio n  
b e t w e e n  t h e  h o t  s t r i p  o f  s w a r f  a n d  t h e  r a k e d  s u r f a c e  o f th e  to o l.

O t h e r  p r o p e r t i e s  w h i c h  s u c h  a n  o i l  m u s t  p o s s e s s  a r e  a  s u f f i c i e n t l y  h ig h  fla sh  p o in t, 
s t a b i l i t y  t o  o x i d a t i o n ,  n o n - c o r r o s i v e n e s s ,  a n d  l o w  v i s c o s i t y .

C u t t i n g  f l u i d s  h a v e  t h e r e f o r e  t o  m e e t  a l l  o r  p a r t  o f  th e  a b o v e  req u ire m e n ts . I f  
c o o l i n g  o n l y  i s  n e c e s s a r y ,  a  b l a s t  o f  a i r  m a y  b e  s a t i s f a c t o r y .  F o r  g r e a te r  cooling, 
w a t e r  o r  a n  a q u e o u s  a l k a l i n e  s o l u t i o n  m a y  b e  u s e d .  W h e n  lu b r ic a t io n  i s  im p o rta n t, 
s o l u b l e  o i l s  m a y  b e  n e c e s s a r y .  F i n a l l y ,  w h e n  e v e n  g r e a te r  lu b r ic a t io n  is  requ ired , 
s t r a i g h t  o i l s  c o n t a i n i n g  E . P .  a d d i t i v e s  m u s t  b e  u s e d .

C o l l o i d a l  g r a p h i t e  d i s p e r s e d  i n  m i n e r a l  o i l  i s  a l s o  s t a t e d  to  h a v e  a p p lic a t io n s  in  th is  
s p h e r e .  L .  S .

1 1 2 6 .* Syn th etic  R u b b er— A  B ib lio g rap h y . A n o n .  Petrol. Engr, J u n e  1942, 13  (9), 
45 .— A  b i b l i o g r a p h y  d e a l i n g  w i t h  t h e  s y n t h e s i s  o f  r u b b e r  d i v i d e d  in to  th e  fo llow ing  
s e c t i o n s  : G e n e r a l ,  A c r y l o n i t r i l e ,  A d v a g u m ,  A m e r i p o l ,  B u n a ,  B u ta d ie n e , B u ty l  
C h e m i g u m ,  C h e m i s t r y ,  F l e x t i t e ,  G a s  I n d u s t r y ,  H y c a r  O .R .,  K o r o s e a l ,  a n d  N eopren e.

D . L .  S .

1127. F iv e  S tep s fo r  M ak in g  B u ta d ie n e  in  T h e rm a l C ra c k in g  F u r n a c e s .  A n on . Nat.
Petrol. News, 5 . 8 . 4 2 ,  3 4  ( 3 1 ) ,  1 8 ,  3 8 . — I n  t h e  i m m e d i a t e  p r o g r a m m e  fo r  th e  p ro d u c tio n  
o f  b u t a d i e n e  f i v e  m e t h o d s  w h i c h  c a n  b e  c a r r i e d  o u t  i n  e x i s t i n g  e q u ip m e n t  a re  bein g  
c o n s i d e r e d .  C a t a l y t i c  p r o c e s s e s  f o r  t h e  d e h y d r o g e n a t i o n  o f  b u ta n e  a n d  b u ty le n e s  
a r e  u n d e r  c o n s i d e r a t i o n .  T h e  f i v e  m e t h o d s  a r e  : ( 1 )  D i r e c t  t h e r m a l  c ra c k in g  in  tu b e s  ;

( 2 )  p r e l i m i n a r y  h e a t i n g  i n  t u b e s  w i t h  a d d i t i o n a l  h e a t  s u p p lie d  b y  su p e rh e a te d  s t e a m ;

( 3 )  a s  i n  ( 2 )  w i t h  h o t  f l u e  g a s e s  r e p l a c i n g  s t e a m ;  ( 4 )  p r e l i m i n a r y  h e a t i n g  in  t u b e s  

w i t h  a d d i t i o n a l  h e a t  s u p p l i e d  b y  a i r  i n j e c t i o n ;  ( 5 )  t h e r m a l  c r a c k i n g  o n  h e a te d  b r ick 
w o r k  a f t e r  p r e l i m i n a r y  h e a t i n g  i n  t u b e s .  I n  a l l  c a s e s  t h e  o p t i m u m  te m p e ra tu re  is 
a p p r o x i m a t e l y  1 4 0 0 °  F .  a n d ,  i n  g e n e r a l ,  o p e r a t i o n  i s  l im ite d  t o  t h o s e  p la n t s  e q u ip p ed  
w i t h  h e a t - r e s i s t i n g  a l l o y  s t e e l .  T h e  a v e r a g e  y i e l d  in  o n e  p a s s  o p e ra t io n  i s  a p p r o x i
m a t e l y  5 % .  H . G .

1128. P a te n ts  on S pec ia l P ro d u c ts . S t a n d a r d  O il D e v e lo p m e n t  C o . E .P .  547 ,730 ,
9 . 9 . 4 2 .  A p p l .  6 . 9 . 4 0 .  M e t h o d  o f  s e p a r a t i o n  a n d  c o n c e n t r a t i o n  o f  b u ta d ie n e  fro m  a  
m i x t u r e  o f  s a t u r a t e d  a n d  u n s a t u r a t e d  h y d r o c a r b o n s .  A f t e r  th e  m ix tu r e  o f g a se s  
h a s  b e e n  c o n t a c t e d  w i t h  a n  a b s o r b e n t  c u p r o u s  c h l o r i d e  s o l u t i o n ,  th e  a b so r b e n t  w ith  
a b s o r b e d  b u t a d i e n e  s e p a r a t e d ,  a n d  t h e  b u t a d i e n e  r e c o v e r e d ,  th e  b u ta d ie n e  is  co n 
t a c t e d  w i t h  a n o t h e r  f r a c t i o n  o f  t h e  s a m e  a b s o r b e n t  s o l u t i o n .  T h e  so lu t io n  c o n ta in in g  
r e - a b s o r b e d  b u t a d i e n e  i s  s e p a r a t e d  a n d  t h e  b u t a d i e n e  r e c o v e r e d  f r o m  it .

G .  R .  G i l b e r t  a n d  A .  A .  P e e r .  U . S . P .  2 , 2 9 5 , 0 3 5 ,  8 . 9 . 4 2 .  A p p l.  2 0 . 5 . 3 9 .  P re p a ra 
t i o n  o f  a  p e t r o l e u m  o i l  d y e  b y  e x t r a c t i n g  a  p e t r o l e u m  o il b o il in g  in  th e  ra n g e  3 6 0 -  

5 4 0 °  F .  w i t h  s u l p h u r  d i o x i d e  u n d e r  c o n d i t i o n s  d e s i g n e d  t o  fo rm  a  so lv e n t  e x t r a c t  
p h a s e  a n d  a  r a f f i n a t e  p h a s e .  T h e  s o l v e n t  e x t r a c t  p h a s e  i s  r e m o v e d  a n d  th e  su lp h u r  
d i o x i d e  s e p a r a t e d  f r o m  i t .  T h e  e x t r a c t  is  c r a c k e d  to  p r o d u c e  a  c r a c k in g  co il t a r  
h a v i n g  a  g r a v i t y  f r o m  2 °  t o  6 °  A . P . I .  T h e  c r a c k i n g  c o i l  t a r  i s  d e - a s p h a lte d  b y  th e  
a d d i t i o n  o f  a  d i l u e n t .  T h e n  t h e  d e - a s p h a l t e d  t a r  is  s e p a r a te d  a n d  e x t r a c te d  w ith  a  
s e l e c t i v e  s o l v e n t  o f  t h e  c l a s s  h a v i n g  p r e f e r e n t i a l  s e le c t iv i ty  fo r  th e  m o re  a ro m a tic  
t y p e  c o m p o u n d s .  T h u s  a r e  f o r m e d  a  s o l v e n t  p h a s e  a n d  a  r a f f in a te  p h a s e .  T h e  la tte r  
i s  s e p a r a t e d  a n d  t h e  s o l v e n t  r e m o v e d  f r o m  i t .  T h e  s o lv e n t- fre e  r a f f in a te  is  d istilled  
a n d  a n  i m p r o v e d  p e t r o l e u m  d y e  r e c o v e r e d  a s  r e s i d u e .  H . B .  M .
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Detonation and Engines.
1 1 2 9 .* T h e  W a r  a n d  P a te n t s  R e la t in g  to  In te m a l-C o m b u stio n  E n g in e s. S .  T .  M a d e l e y  

Gas Oil Power, O c t o b e r  1 9 4 1 ,  36  ( 4 3 3 ) ,  1 9 1  — A  g r a p h  i s  g i v e n  s h o w i n g  t h e  a p p r o x i 

m a t e  n u m b e r  o f  p a t e n t s  g r a n t e d  f o r  t h e  p e r i o d  1 9 1 0 - 1 9 4 0  r e l a t i n g  t o  (a) c a r b u r e t t i n g ,  

v a p o r i z i n g ,  a n d  h e a t i n g  a p p a r a t u s ,  ( 6 )  i g n i t i o n  a p p a r a t u s ,  ( c )  v a l v e - g e a r  a n d  i n j e c t i o n  

e q u i p m e n t .

C u r v e s  ( a )  a n d  ( 6 )  s h o w  p e a k s  c a u s e d  b y  t h e  b o o m s  o f  1 9 1 3  a n d  1 9 3 2  a n d  t h a t  d u e  

t o  t h e  r e c o v e r y  a f t e r  t h e  1 9 1 4 - 1 8  w a r .  T h e  d e p r e s s i o n s  o f  1 9 1 6  a n d  1 9 2 7  a r e  a l s o  

v e r y  m a r k e d .  C u r v e  ( c ) ,  w h i c h  i s  i l l u s t r a t i v e  o f  t h e  c o m p r e s s i o n - i g n i t i o n  e n g i n e  

d e v e l o p m e n t ,  i s  v e r y  c o n s i s t e n t l y  l e v e l  b e t w e e n  s l i g h t  p e a k s .

A  f e w  r e c e n t  e x a m p l e s  o f  p a t e n t s  r e l a t i n g  t o  d i f f e r e n t  a s p e c t s  o f  t h e  i n t e m a l -  

c o m b u s t i o n  e n g i n e  a r e  q u o t e d .  T h e  p o s i t i o n  o f  p a t e n t s  d u r i n g  t h e  w a r  p e r i o d  i s  

d i s c u s s e d .  D .  l .  S .

1 1 3 0 .* R e sp o n se  o f  A ir c r a f t  F u e ls  to  T e tra e th y l L e a d . A .  G .  C a t t a n e o  a n d  A .  L .  

S t a n l y .  Industr. Engng Chern., 1 9 4 1 ,  3 3 ,  1 3 7 0 . — T h e  l e a d  t e t r a e t h y l  b l e n d i n g  c h a r t  

w h i c h  p r e v i o u s l y  o n l y  e n a b l e d  l e a d  r e s p o n s e s  u p  t o  1 0 0  o c t a n e  n u m b e r  t o  b e  e s t i m a t e d  

h a s  n o w  b e e n  e x t e n d e d  i n t o  t h e  r e g i o n  a b o v e  1 0 0  o c t a n e  n u m b e r ,  a n d  t h e  b a s i s  o f  

t h e  e x t e n s i o n  i s  f u l l y  d i s c u s s e d .  C h a r t s  a r e  g i v e n  w h i c h  e n a b l e  t h e  l e a d  r e s p o n s e  o f  

a v i a t i o n  f u e l s  t o  b e  e s t i m a t e d  u p  t o  i s o - o c t a n e  +  3 - 0  c . c .  T . E . L .  p e r  g a l l o n  f r o m  t h e  

o c t a n e  n u m b e r  o f  t h e  b a s e  f u e l  a n d  a  s i n g l e  l e a d  r e s p o n s e .  J .  W .  H .

1131. E ffec t  o f Ig n it io n  T im in g  a n d  A n ti-K n o c k  Q u ality  o f F u e l  on  E n g in e  P erfo rm an ce .
C .  W .  P h e l p s ,  R .  C .  H e i d n e r ,  a n d  M .  L .  S m i t h y .  N at. Petrol. News, 1 5 . 4 . 4 2 ,  3 4  ( 1 5 ) ,  

R . 1 1 7 . — T h e  a r t i c l e  d e s c r i b e s  a  r o a d  t e s t  i n  w h i c h  t h e  r e l a t i o n  b e t w e e n  i g n i t i o n  t i m i n g  

a n d  t e n d e n c y  t o  k n o c k  w a s  i n v e s t i g a t e d  f o r  a  n u m b e r  o f  f u e l s .  I t  w a s  c o n c l u d e d  

t h a t  t h e  a n t i - k n o c k  q u a l i t y  d e m a n d  a n d  t h e  w i d e - o p e n - t h r o t t l e  p e r f o r m a n c e  o f  

m o d e m  a u t o m o b i l e  e n g i n e s  a r e  d e p e n d e n t  o n  t h e  i g n i t i o n  t i m i n g .  F u e l s  o f  l o w  

i g n i t i o n  q u a l i t y  m a y  b e  u s e d  w i t h o u t  e x c e s s i v e  d e t o n a t i o n  i f  t h e  i g n i t i o n  i s  r e t a r d e d  

s u f f i c i e n t l y ,  b u t  a  c o r r e s p o n d i n g  r e d u c t i o n  i n  p o w e r  o u t p u t  r e s u l t s .  S o m e  d i f f e r e n t i a 

t i o n  i s  m a d e  a s  b e t w e e n  e n g i n e s  w i t h  l o w  c o m p r e s s i o n  r a t i o  h e a d s  ( 6 - 5 / 1 )  a n d  h i g h  

C . R .  h e a d s  ( 7 / 1  t o  7 - 5 / 1 ) .  H .  G .

1 1 3 2 .* E ffe c t  o f F r ic t io n  in  A ir  In le t  a n d  E x h a u s t  S y ste m s o f In te m al-C o m b u stio n
E n g in e s. P a r t i .  O .  A d a m s .  Petrol. Engr,  J u n e  1 9 4 2 ,  13  ( 9 ) ,  3 3 . — T h e  q u e s t i o n  o f  

a i r - f l o w  i n  d u c t s  r a i s e s  m a n y  p r o b l e m s  w h i c h  a r e  p u z z l i n g  u n l e s s  c e r t a i n  f u n d a m e n t a l s  

a r e  u n d e r s t o o d .  T h e  g e n e r a l  l a w s  o f  f l u i d  f l o w  a r e  a p p l i c a b l e  t o  b o t h  l i q u i d s  a n d  g a s e s .  

I n  t h i s  c a s e  t h e  r e l a t i o n s h i p s  a n d  c o n d i t i o n s  t h a t  o c c u r  i n  t h e  m e c h a n i c a l  f o r m  o f  

e n e r g y ,  s u c h  a s  p r e s s u r e ,  v o l u m e ,  v e l o c i t y ,  a n d  t e m p e r a t u r e ,  a r e  c o n c e r n e d ,  t h e  t h e r m a l  

o r  c h e m i c a l  f o r m  o f  e n e r g y  n o t  b e i n g  i m p o r t a n t  i n  t h i s  c o n n e c t i o n .

C e r t a i n  b r o a d  g e n e r a l  e q u a t i o n s  f o r  e n e r g y  r e l a t i o n s h i p s  o f  v a r i o u s  p r o c e s s e s  a r e  

d i s c u s s e d .  D .  L -  S .

1 1 3 3 .* S p rin g  T e n sio n  B a la n c e  fo r  C .F .R . B o u n c in g  P in . P .  D r a p e r .  J .  Inst. Petrol., 
S e p t e m b e r  1 9 4 2 ,  28  ( 2 2 5 ) ,  2 0 9 - 2 1 3 . — T h e  d e v e l o p m e n t  o f  t h e  b a l a n c e  i s  g i v e n .  D e 

t a i l e d  i n s t r u c t i o n s  f o r  i t s  u s e  a r e  i n c l u d e d  i n  t h e  p a p e r ,  w h i c h  g i v e s  a  f u l l  d e s c r i p t i o n  

o f  t h e  a p p a r a t u s .  A .  H .  N .

Econom ics and Statistics.
1134.  R efin e r ie s  O p e ra tin g  in  th e  U .S .A . ,  M e x ico , a n d  C a n a d a . A n o n .  Oil Gas J .
2 6 . 3 . 4 2 ,  40  ( 4 6 ) ,  1 5 2 ,  1 5 6 ,  1 5 8 . — T h e  r e f i n e r i e s  o p e r a t i n g  i n  t h e s e  c o u n t r i e s  a r e  a l p h a 

b e t i c a l l y  l i s t e d ,  a c c o r d i n g  t o  t h e  s t a t e  i n  t h e  U . S . A .  a n d  t o  t h e  p r o v i n c e  i n  C a n a d a ,  

a n d  t h e  l o c a t i o n ,  t y p e  o f  r e f i n e r y ,  a n d  c r a c k i n g  p l a n t ,  t o g e t h e r  w i t h  t h e i r  c a p a c i t i e s  

i n  b a r r e l s ,  a r e  g i v e n .  A  s i m i l a r  l i s t  i s  g i v e n  o f  t h e  s h u t - d o w n  p l a n t s  i n  t h e  U . S . A .
J. c.

I
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A n n u al R e p o rts  o f th e  So ciety  o f C h em ical In d u s try . V o l .  X X V I ,  1941 .

T h e  s i z e  o f  t h e  a n n u a l  v o l u m e  o f  t h e  S . C . I .  Reports of the Progress of Applied 
Chemistry i s  a  g o o d  y a r d s t i c k  f o r  m e a s u r i n g  t h e  n u m b e r  a n d  i m p o r t a n c e  o f  t h e  

t e c h n i c a l  d e v e l o p m e n t s  m a d e  p u b l i c  d u r i n g  t h e  y e a r  u n d e r  r e v i e w .  U n d e r  p r e s e n t  

c o n d i t i o n s  m u c h  w o r k  n e c e s s a r i l y  r e m a i n s  u n p u b l i s h e d  a n d  y e t  t h i s  l a t e s t  v o l u m e  

i s  a l m o s t  a s  b u l k y  a s  i t s  f o r e r u n n e r s .  M u c h  o f  t h e  w o r k  r e p o r t e d  w a s  c a r r i e d  o u t  

i n  t h e  U . S . A . ,  t h o u g h  R u s s i a n ,  G e r m a n ,  a n d  S w i s s  j o u r n a l s  a d d  t h e i r  q u o t a ,  a n d  

J a p a n e s e  s o u r c e s  h a v e  n o t  p a s s e d  u n n o t i c e d .

W h i l e  e v e r y  p r o f e s s i o n a l  m a n  w i l l  f i n d  s o m e  p o r t i o n  o f  t h e  b o o k  o f  i n t e r e s t  a n d  

v a l u e ,  t h e  c h a p t e r s  “  M i n e r a l  O i l s  ”  b y  W .  W .  G o u l s t o n ,  “  G e n e r a l ,  P l a n t  a n d  

M a c h i n e r y ”  b y  F .  R u m f o r d ,  “  F u e l ”  b y  J .  H i l e s  a n d  R .  A .  M o t t ,  a n d  “  G a s ,  D e 

s t r u c t i v e  D i s t i l l a t i o n ,  T a r  a n d  T a r  P r o d u c t s  ”  b y  H .  H o l l i n g s  a n d  W .  A .  V o s s  

a r e  o f  s p e c i a l  i n t e r e s t  t o  t h o s e  e n g a g e d  i n  t h e  p e t r o l e u m  i n d u s t r y .

M r .  G o u l s t o n  s u r v e y s  t h e  l i t e r a t u r e  d e a l i n g  w i t h  i n t e r n a l  c o r r o s i o n  o f  p i p e - l i n e s ,  

t h e  p e r m i s s i b l e  c o n t e n t  o f  c e r t a i n  t o x i c  g a s e s  s u c h  a s  h y d r o g e n  s u l p h i d e  i n  t h e  

a t m o s p h e r e  o f  w o r k - p l a c e s ,  a n d  t h e  e x a m i n a t i o n  o f  C a l i f o r n i a n  c r u d e  o i l s  b y  d i s 

t i l l a t i o n  m e t h o d s ,  a s  w e l l  a s  w i t h  d e v e l o p m e n t s  i n  r e f i n i n g  p r o c e s s e s  a n d  p l a n t ,  

a n a l y t i c a l  m e t h o d s ,  p e t r o l e u m  s u b s t i t u t e s ,  a n d  s p e c i a l  p r o d u c t s .

G a s o l i n e  s w e e t e n i n g  b y  m i x e d  s o l u t i z e r s  a n d  b y  c a u s t i c - s o d a  s o l u t i o n - m e t h y l  

a l c o h o l  m i x t u r e ,  i m p r o v e m e n t  o f  i g n i t i o n  q u a l i t y  o f  d i e s e l  f u e l s  b y  s o l v e n t  e x t r a c t i o n  

a n d  r e d u c t i o n  i n  s l u d g i n g  t e n d e n c y  o f  f u e l  o i l s  b y  t r e a t m e n t  w i t h  s u l p h u r i c  a c i d  

a n d  a l k a l i  a r e  a m o n g  t h e  r e f i n i n g  p r o c e s s e s  m e n t i o n e d ,  w h i l e  n e w  t y p e s  o f  p l a n t  

w h i c h  h a v e  b e e n  d e s c r i b e d  i n c l u d e  d i s t i l l a t i o n  c o l u m n s  c o n t a i n i n g  S t e d m a n  t r i a n g u l a r  

p y r a m i d  t y p e  o f  p a c k i n g ,  a  c a t a l y t i c  c r a c k e r  i n  w h i c h  t h e  p o w d e r e d  c a t a l y s t  i s  

i n j e c t e d  i n t o  t h e  o i l  v a p o u r  s t r e a m  a n d  s u b s e q u e n t l y  r e c o v e r e d  i n  a  c y c l o n e  s e p a r a t o r  

( t h i s  p r i n c i p l e  i s  a p p l i c a b l e  a l s o  t o  p o l y m e r i z a t i o n ,  d e h y d r o g e n a t i o n ,  a n d  o t h e r  

c a t a l y t i c  p r o c e s s e s ) ,  a n d  a  “  h y d r o f o r m i n g  ”  u n i t .  T h e  i s o m e r i z a t i o n  o f  n o r m a l  

b u t a n e  b y  m e a n s  o f  a l u m i n i u m  c h l o r i d e  a n d  t h e  m e c h a n i s m  o f  t h e  a l k y l a t i o n  

r e a c t i o n  h a v e  r e c e i v e d  a t t e n t i o n ,  w h i l e  t h e  o x i d a t i o n  o f  l u b r i c a t i n g  o i l  h a s  b e e n  

s t u d i e d  a n d  a  l a b o r a t o r y  m e t h o d  o f  m e a s u r i n g  t h e  t e n d e n c y  t o  s l u d g e  f o r m a t i o n  

d e v e l o p e d .

N e w  s p e c i f i c a t i o n s  f o r  a v i a t i o n  f u e l  h a v e  b e e n  a d o p t e d  b y  t h e  A . S . T . M . ,  a n d  t w o  

m e t h o d s  o f  t e s t i n g  k n o c k - r a t i n g  o f  t h e s e  f u e l s  s t a n d a r d i z e d ,  o n e  b y  t h e  A . S . T . M .  

a n d  o n e  b y  t h e  I . P .  T h e  A . S . T . M .  m e t h o d  i n c l u d e s  m e a n s  f o r  c o n t r o l  o f  t h e  

h u m i d i t y  o f  t h e  i n l e t  a i r ,  a n d  h a s  j u s t  b e e n  a d o p t e d  b y  t h e  I . P .  W h i l e  o n  t h e  s u b j e c t  

o f  k n o c k i n g ,  r e f e r e n c e  m a y  b e  m a d e  t o  a  r e c e n t l y  p a t e n t e d  a p p a r a t u s  w h i c h  a u t o 

m a t i c a l l y  c o r r e c t s  a n y  t e n d e n c y  t o  k n o c k  b y  a d j u s t i n g  t h e  f u e l  m i x t u r e .

T h e  A . S . T . M .  h a s  a l s o  p u b l i s h e d  r e c o m m e n d e d  s p e c i f i c a t i o n s  f o r  d i e s e l  f u e l s .  

T h e  i m p r o v e m e n t  o f  i g n i t i o n  q u a l i t y  o f  d i e s e l  f u e l s  b y  m e a n s  o f  a d d i t i v e s  h a s  b e e n  

s t u d i e d  a n d  c o m p a r e d  w i t h  s o l v e n t  e x t r a c t i o n  m e t h o d s .  W o r k  o n  d i e s e l  f u e l  

a d d i t i v e s  i s  a l s o  n o t i c e d  i n  t h e  c h a p t e r  o n  “  F u e l . ”

R e s e a r c h  o n  t h e  n a t u r e  o f  t h e  h y d r o c a r b o n s  p r e s e n t  i n  p r o d u c t s  r a n g i n g  f r o m  

t h e  g a s o l i n e  f r a c t i o n  t o  a s p h a l t i c  b i t u m e n s  h a s  b e e n  c a r r i e d  o u t  i n  U . S . A . ,  w h e r e  

t h e  A . P . I .  h a s  a l s o  i n i t i a t e d  w o r k  o n  t h e  s y n t h e s i s  a n d  e x a m i n a t i o n  o f  h y d r o c a r b o n s  

i n  t h e  r a n g e  C 25- C 6 0 . S e v e r a l  q u i n o l i n e  h o m o l p g u e s  h a v e  b e e n  i s o l a t e d  f r o m  

s u l p h u r  d i o x i d e  e x t r a c t s  o f  C a l i f o r n i a n  k e r o s i n e  a n d  g a s  o i l  a n d  i d e n t i f i e d .

B e s i d e s  t h e  a d v a n c e s  i n  a n a l y t i c a l  m e t h o d s  a l r e a d y  r e f e r r e d  t o ,  M r .  G o u l s t o n  

m e n t i o n s  a  n e w  l a b o r a t o r y  f r a c t i o n a t i n g  c o l u m n ,  c l a i m e d  t o  b e  e q u i v a l e n t  t o  s e v e n t y -  

f i v e  p l a t e s  f o r  a  h e i g h t  o f  3 5  c m . ,  a  “  m i x e d  a n i l i n e  p o i n t  ”  m e t h o d  f o r  e v a l u a t i n g  

s o l v e n t  p o w e r ,  t h e  d e t e r m i n a t i o n  o f  u n s a t u r a t e d s  b y  t i t r a t i o n  w i t h  a  s t a n d a r d  

b r o m i n e  s o l u t i o n ,  n e w  v i s c o m e t e r s ,  i n c l u d i n g  F e n s k e ’s  m o d i f i c a t i o n  f o r  o p a q u e  

o i l s ,  m e t h o d s  f o r  d e t e r m i n i n g  f r e e  s u l p h u r  a n d  o r g a n i c a l l y  c o m b i n e d  p h o s p h o r u s  

i n  l u b r i c a t i n g  o i l ,  t h e  r e v i s e d  I . P .  d i s t i l l a t i o n  t e s t  f o r  c u t - b a c k  a s p h a l t i c  b i t u m e n ,  

a n d  t h e  e s t i m a t i o n  o f  p a r a f f i n  w a x  i n  a s p h a l t i c  b i t u m e n  b y  a n  e x t r a c t i o n  m e t h o d .

T h e  g r o w i n g  i m p o r t a n c e  o f  n a t u r a l  g a s  a s  a  r a w  m a t e r i a l  f o r  c h e m i c a l  i n d u s t r y  

i s  e m p h a s i z e d  b y  M r .  G o u l s t o n  a n d  b y  D r .  H o l l i n g s  a n d  M r .  V o s s ,  w h i l e  M r .  D a w s o n ,  

i n  h i s  c o n t r i b u t i o n  o n  “  R u b b e r , ”  r e f e r s  t o  t h e  p r o d u c t i o n  o f  c a r b o n  b l a c k  a n d
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s y n t h e t i c  r u b b e r s .  P r o d u c t i o n  o f  t o l u e n e  f r o m  p e t r o l e u m  i s  a l s o  d e a l t  w i t h  b y  

t h e  f o r m e r  c o n t r i b u t o r s  : D r .  H o l l i n g s  a n d  M r .  V o s s  s u m m a r i z e  t h e  U . S .  B u r e a u  

o f  M i n e s  i n v e s t i g a t i o n  o f  a z e o t r o p i c  d i s t i l l a t i o n .

M r .  R u m f o r d ’s  c h a p t e r  d e a l s  w i t h  m a n y  s u b j e c t s  o f  i n t e r e s t  t o  p e t r o l e u m  e n g i n e e r s : 

t h e s e  i n c l u d e  r e c e n t  s t u d i e s  o f  f l o w ,  h e a t  t r a n s f e r ,  d i s t i l l a t i o n  a n d  a b s o r p t i o n  p r o 

c e s s e s ,  a n d  b o i l e r - w a t e r  t r e a t m e n t ,  w h i c h  i s  a l s o  c o v e r e d  b y  D r .  E l s d o n  a n d  M r .  

G i b s o n  i n  “  S a n i t a t i o n  a n d  W a t e r  P u r i f i c a t i o n . ”

T h i s  c u r s o r y  r e v i e w  h a s  o f  n e c e s s i t y  l e f t  m u c h  u n n o t e d  : i t  b e h o v e s  e v e r y o n e  

w h o  w i s h e s  t o  k e e p  a b r e a s t  o f  c u r r e n t  d e v e l o p m e n t s  t o  s t u d y  t h e  v o l u m e  i n  i t s  

e n t i r e t y .  E .  P .  D r i s c o l l .

Fuel T e stin g— L a b o ra to r y  M eth od s in  F u e l T e ch n o lo gy . B y  G o d f r e y  H i m u s .  P u b 

l i s h e d  b y  L e o n a r d  H i l l ,  L i m i t e d ,  1 7 ,  S t r a t f o r d  P l a c e ,  L o n d o n ,  W . l .  S e c o n d  

E d i t i o n ,  1 9 4 2 .  P r i c e

T h e  f i r s t  e d i t i o n  o f  t h i s  b o o k  w a s  i s s u e d  i n  1 9 3 2 ,  a n d  i n  t h e  r e v i s e d  e d i t i o n  j u s t  

p u b l i s h e d  t h e  m e t h o d s  o f  a n a l y s i s  a n d  t e s t i n g  o r i g i n a l l y  d e a l t  w i t h  h a v e  b e e n  

b r o u g h t  u p  t o  d a t e .  I n  t h i s  s e c o n d  e d i t i o n  t h e  o r i g i n a l  i n t r o d u c t i o n  a n d  a  c h a p t e r  

o n  c o a l  c l a s s i f i c a t i o n  h a v e  b e e n  o m i t t e d ,  w h i l e  a  c h a p t e r  o n  c o m b u s t i o n  c a l c u l a t i o n s  

h a s  b e e n  a d d e d .

T h e  b o o k  d e a l s  l a r g e l y  w i t h  t h e  s a m p l i n g ,  t e s t i n g ,  a n d  e x a m i n a t i o n  o f  c o a l ,  

n i n e  o u t  o f  t h e  f i f t e e n  c h a p t e r s  b e i n g  d e v o t e d  t o  t h i s  e n d .  T w o  c h a p t e r s  d e a l  w i t h  

g a s  a n a l y s i s  a n d  t h e  c a l o r i f i c  v a l u e s  o f  g a s e s  r e s p e c t i v e l y ,  a n d  o n e  c h a p t e r  o n l y  

d e s c r i b e s  t h e  t e s t i n g  o f  l i q u i d  f u e l s .  T h e  r e m a i n i n g  c h a p t e r s  d e a l  w i t h  c a l o r i f i c  

v a l u e s  o f  s o l i d  a n d  l i q u i d  f u e l s ,  t e c h n i c a l  p y r o m e t r y ,  a n d  c o m b u s t i o n  c a l c u l a t i o n s .

T h e  c h a p t e r  o n  t h e  t e s t i n g  o f  l i q u i d  f u e l s  i s  d e s i g n e d  t o  m e e t  t h e  n e e d s  o f  t h e  f u e l  

c h e m i s t  w h o  m a y  b e  c a l l e d  u p o n  f r o m  t i m e  t o  t i m e  t o  e x a m i n e  f u e l  o i l s  a n d  a l l i e d  

m a t e r i a l s  w i t h  a  v i e w  t o  a s c e r t a i n i n g  t h e i r  c o m p l i a n c e  w i t h  s p e c i f i c a t i o n s .  S t a n d a r d  

t e s t s  f o r  s p e c i f i c  g r a v i t y ,  v i s c o s i t y ,  f l a s h  p o i n t ,  s e d i m e n t ,  w a t e r  c o n t e n t ,  c a r b o n  

r e s i d u e ,  a s p h a l t ,  p o u r  p o i n t ,  a s h ,  c a l o r i f i c  v a l u e ,  a n d  s u l p h u r  c o n t e n t  a r e  d e s c r i b e d .

I n  t h e  c h a p t e r  o n  “  G a s  A n a l y s i s  ”  t h e  d e s c r i p t i o n  o f  t h e  I m p r o v e d  H e m p e l  

A p p a r a t u s  m i g h t  w e l l  h a v e  b e e n  o m i t t e d .  T h e  a n a l y s i s  o f  h y d r o c a r b o n  g a s e s  b y  

f r a c t i o n a t i o n  b y  l i q u i d  a i r  i n  t h e  B u r r e l ,  S e i b e r t ,  a n d  R o b e r t s o n  e q u i p m e n t  w h i c h  

i s  i n c l u d e d  h a s  b e e n  o u t - o f - d a t e  f o r  n e a r l y  t w e n t y  y e a r s .  T h i s  i s  t h e  o n l y  f r a c t i o n a 

t i o n  m e t h o d  d e s c r i b e d ,  a n d  n o  m e n t i o n  o f  t h e  m o d e m  P o d b i e l n i a k  a p p a r a t u s  i s  

i n c l u d e d .

T h e  b o o k  a p p e a r s  t o  b e  d e s i g n e d  p r i m a r i l y  f o r  s t u d e n t s  t a k i n g  a  c o u r s e  i n  f u e l  

t e c h n o l o g y ,  a n d  w i l l  b e  o f  l i t t l e  v a l u e  t o  e i t h e r  t h e  e x p e r t  f u e l  o r  o i l  t e c h n o l o g i s t .

T .  G .  H u n t e r .

BO OKS RECEIVED.
C onsideracoes so b re  a s  P ro p r ie d a d e s  A n ti-D e to n a n te s  do A lco o l e se u  E m p re g o  com o  

C om bustive l. B y  F e r n a n d o  A l f o n s o  B a s t e r  P i l a r ,  A r m a n d o  S i l v a  d e  A r a u j o .  

I n s t i t u o  N a c i o n a l  d e  T e c n o l o g i a .  R i o  d e  J a n e i r o .

T ran sactio n s o f th e  G e o lo g ic a l S o c ie ty  o f G la sg o w . V o l u m e  X X ,  P a r t  I I ,  1 9 3 8 - 1 9 4 2 .
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D e c e m b e r , 1 9 4 2 .

CANDIDATES FO R ADMISSION.

The following have applied for admission to the Institute or 
transfer to another grade of membership. In accordance with the 
By-laws the proposals will not be considered until the lapse of at 
least one month after the publication of this Journal, during which 
time any Fellow, Member, or Associate Member may communicate 
by letter to the Secretary, for the confidential information of the 
Council, any particulars he may possess respecting the qualifications 
or suitability of the candidate.

The object of this information is to assist the Council in grading 
the candidate according to the class of membership.

The names of candidates’ proposers and seconders are given in 
parenthesis.
F l e m i n g ,  P e t e r ,  R e s e a r c h  C h e m i s t .  ( D r. A. E . Dunstan.) ( A p p l i c a t i o n  f o r  

t r a n s f e r  f r o m  M e m b e r  t o  F e l l o w . )

F l e t c h e r ,  R o b e r t  M a s o n ,  E n g i n e e r ,  D u k e  &  O c k e n d e n ,  L t d .  (A. Beeby 
Thompson ; M aurice A. Ockenden.) ( A p p l i c a t i o n  f o r  t r a n s f e r  f r o m  M e m b e r  

t o  F e l l o w . )

O c k e n d e n ,  M a u r i c e  A . ,  E n g i n e e r ,  D u k e  &  O c k e n d e n ,  L t d .  (A. Beeby 
Thompson ; R . M . Fletcher.) ( A p p l i c a t i o n  f o r  t r a n s f e r  f r o m  M e m b e r  t o  

F e l l o w . )

C h a p m a n ,  G e o r g e  N o r m a n ,  R e s e a r c h  C h e m i s t ,  A l e x a n d e r  D u c k h a m  &  C o . ,  

L t d .  (Prof. J .  S . 8 . Brame ;  Alexander Duckham.)
C h r i s t i a n ,  J o h n  B e l l ,  A s s i s t a n t  M a n a g e r ,  T r i n i d a d  L e a s e h o l d s ,  L t d .  ( B . O.

Banks ; E . J .  M . Tait.)
J a m i e s o n ,  J o h n ,  R e s e a r c h  C h e m i s t ,  A l e x a n d e r  D u c k h a m  &  C o . ,  L t d .  (Prof.

J .  S . S . Bram e ; Alexander Duckham.)
P a t m a n ,  F r e d e r i c k  J o h n ,  A n a l y t i c a l  C h e m i s t ,  M i n i s t r y  o f  S u p p l y .  (A. R.

Stark  ;  E . P . Driscoll.)
P e p p e r ,  A l b e r t  C e c i l ,  R e s e a r c h  C h e m i s t ,  A l e x a n d e r  D u c k h a m  &  C o . ,  L t d .

(Prof. J .  S . S . Bram e ; Alexander Duckham.)
R i c h a r d s ,  A l a n  R o y ,  R e s e a r c h  C h e m i s t ,  T r i n i d a d  L e a s e h o l d s ,  L t d .  (F .

Morton ;  Arthur O. V. Berry.)
R o y ,  C l a r k e ,  W o r k s  M a n a g e r .  (S. Ellim an ; L . M ills.)
W i g z e l l ,  A l b e r t  O r s b o r n ,  W o r k s  C h e m i s t ,  A .  D u c k h a m  &  C o . ,  L t d .  (Prof. 

J .  S . S . Brame ; Alexander Duckham.)

Students.

B a d d e l e y ,  A l a n  R o w l a n d  W a l s w o r t h  

F a u l k n e r ,  B r i a n  A l e x .

M a r t y n ,  J o h n  R o b e r t  

S h e l d o n ,  J a m e s  H e r v e y  1

S u g d e n ,  W a l t e r  J ProPosec*I  P r o p o s e d  b y  Prof. V. C. Illing.
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NEWS OF M EM BERS.

Information has been received that Mr. W. M. Wright, who was 
reported in the October Journal to be missing, believed killed, is 
alive and well. He was one of the party who, under the leadership 
of Admiral Chang Chak, escaped into Free China when Hong Kong 
fell, and was awarded the D.S.C. for his part in the escape. He 
subsequently served for a time in Rangoon, and is now in Calcutta.

ARTH UR W. EA ST LA K E, 

A SH LEY  CARTER,
Joint Honorary Secretaries.

S P E C I A L I S E D

O I L F I E L D  E Q U I P M E N T

L E G R A N D  S U T C L I F F  & G E L L  L T D .
SO U TH A LL , M ID D X. Phone : Southall 2211 

A s s o c i a t e d  w i th

E N G L I S H  D R I L L I N G  E Q U I P M E N T  C O .  L T D .
W ALTO N -O N -TH AM ES, SU R R EY . Phone : Walton-on-Thames 860.

<f> 6561
K ind ly  mention th is  J o u rn a l when com m unicating w ith  Advertisers.
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CONTINUOUS WASHING
o l l e y  Mott P l a n t s  a r e  

e ffic ien tly  and continuously  

w ash ing  m illion s o f  ga llons  

o f  Petro leum  p rodu cts da ily . 

D esigned  fo r  any ca p a c ity . 

May we su bm it schem es to 

su it your needs ?

H O L L E Y  (h \m ) M O T T  

C o n t i n u o u s  C o u n t e r - C u r r e n t  P l a n t

E R A

H .R.

H E A T - R E S I S T I N G  

S T E E L
for Tube Supports,
Heat Exchangers 
etc.

HADFIELDS LTD EAST HECLA WORKS
S H E F F I E L D .

FOR THE OIL INDUSTRY

M A N G A N E S E  
S T E E L

  F R A  t  SuPreme Material for
* Sprocket W heels, Pulleys

C .R . and various parts subject

NON-CORRODING STEEL to wear.
for Thermowells.

Telegrams :
•• Typhagitor, Fen, London.”  W or|d-Wide Licensees, H .M .  C O N T I N U O U S  P L A N T  L ™

Telephone: Royal 7371/2. F Q U R  L L O  Y DS  A V E N U E ,  L O N D O N ,  E .C . 3.

K ind ly  mention th is  J o u rn a l w hen com m unicating w ith  Advertisers.
i i i



THE L O V IB O N D  T IN T O M E T E R

For testing the colour of all 
Oils

I.P.T. & A.S.T.M. Colour 
Standards

COLOUR LABORATORY, SALISBURYTHE TINTOMETER LTD., THE

A .S.T .M . V ISC O SIT Y -T E M P E R A T U R E  C H A R T S
CHART A : Saybolt Universal Viscosity (20 by 16 in.)—temperature range, — 30° F. to +  450° F.; 

viscosity range, 33 to 100,000,000 Saybolt Universal Seconds. Price 7s. 6d. per pad of 25.

CHART B: Saybolt Universal Abridged (8J by II in.)—temperature range, — 10° F. to +  350” F.; 
viscosity range, 33 to 100,000 seconds. Price 9s. 6d. per pad of 50.

CHART C : Kinematic Viscosity, High Range (20 by 16 in.)—temperature range, — 30° F. to +  450° F.; 
viscosity range, 2 to 20,000,000 centistokes. Price 7s. 6d. per pad of 25.

CHART D ; Kinematic Viscosity, Low Range (20 by 20 in.)—temperature range, — 30° F. to +  450° F.; 
viscosity range, 0.4 to 100 centistokes. Price 7s. 6d. per pad of 25.

O btainable from

THE INSTITUTE OF PETROLEUM
c/o Imperial College of Science and Technology, South Kensington, London, S.W .7

L IST  OF A DV ERTISERS.

A u d l e y  E n g in e e r in g  Co., L t d .
B a b co ck  & W il c o x , L t d .
B a k e r  Oi l  T ools I n c .
C a r d w e l l  Meg. C o .............................
A. F . Cr a ig  &  Co., L t d .
F o ster  W h e e l e r , L t d .
W . J .  F r a s e r  &  C o . ,  L t d . ... 
H a d f ie ld s ,  L td .
H.M . Co n tin u o u s  P l a n t , L t d .
W . C . H o lm es & Co., L t d .  ...
I n s t it u t e  of P e t r o l e u m  
L e g r a n d  Su t c l if f  a n d  Ge l l , L t d .
L um m us  Co.....................................
N a t io n a l S a vin g s Committee 
N a t io n a l S u p p ly  C o rp o ra t io n  
Newman, H e n d e r  &  C o . ,  L td .
N o r d b e r g  Ma n u f a c t u r in g  Co.
Oi l  & P e t r o l e u m  Y e a r  B ook 
Oi l  W e l l  Su p p l y  Co .
Ox l e y  E n g in e e r in g  Co., L t d .
P e a r c e  Sig n s , L t d .......................
Jo h n  G. S te in  &  C o . ,  L td . ...
St e w a r t s  an d  L l o y d s , L t d .
T in t o m e t e r , L t d .
T y l o r s , L t d ..................................
U n iv e r s it y  of  B ir m in g h a m  ...
W a lk e r ,  C r o s w e lle r  &  C o . ,  L td . 
W h essoe F o u n d r y  a n d  E n g in e e r in g  Co 
W o rth in g to n -S im p so n , L td .

L td

IV , V I, V lll

I n s i d e  b a c k  c o v e r

B a c k  c o v e r

i x

v i i

x i i

K ind ly  m ention th is  J o u rn a l when com m unicating w ith  A d vertisers .
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W O R T H IN G T O N -S IM P S O N
P U M P S  FO R  P I P E  L I N E  
AND R E F I N E R Y  S E R V I C E

W orthington-Simpson have had  long Experience in 
design in g an d  building sp ecia l pum ps to suit this service.

Power driven or Direct Acting Steam  Driven Pumps for Crude 
Oil, G as Oil, H eavy W ax D istillate and  Reflux, Residue and 
Blending duties, for both Atm ospheric and Vacuum operation. 
High Efficiency C entrifugal Pumps for highest p ressu res and

tem peratures.

Rotary G ear Pumps with Double H elical Rotors.

Steam  Je t  Air Ejectors.

De-W axing and  H eat Exchange Auxiliaries.

W O R T H IN G T O N -S IM P S O N  L T D ., N E W A R K -O N -T R E N T

METERS for OIL, PETROL
A N D  O T H E R  P E T R O L E U M  P R O D U C T S

K in d ly  mention th is  J o u rn a l when com m unicating w ith  A dvertisers.



S t a n d a r d  M e t h o d s

FOR TESTING  

PETROLEUM A N D  ITS PRODUCTS

F O U R T H  E D IT IO N  

1942

This new edition represents a thorough revision of the majority  
of the methods described in the 1935 Edition and all those which  
have since been published in Journal o f the Institute o f Petroleum.

An attempt has been made to include all methods which are 
prescribed in official specifications. Thus, the oxidation test 
required for aircraft lubricating oil to the Ministry of Aircraft  
Production Specification D .T.D.472, is now published in detail 
for the first time.

O ther new methods include aniline points of products which  
develop high pressures at the analine point ; diesel fuel diluent  
in crankcase oils ; and a rapid method of determining sulphur by 
combustion in a quartz tube.

The usefulness of the book has been increased by inclusion of 
methods of calculating Diesel Index and Viscosity Index and 
tables for the conversion of Kinematic Viscosity to Redwood  
Viscosity.

416 pages— 97 diagrams

Price 15s., p o st fre e  
(U.S.A. §3.00)

Published by

T H E  I N S T I T U T E  OF  P E T R O L E U M
c/o IM PERIAL C O L L E G E  O F  S C IE N C E  A N D  T E C H N O L O G Y  

P R IN C E  C O N S O R T  R O A D ,  L O N D O N ,  S.W .7.

Obtainable in U.S.A. from 

A M E R I C A N  S O C I E T Y  F O R  T E S T I N G  M A T E R I A L S

260 SO , BRO AD STREET , PH ILA D ELPH IA , PA.

K ind ly  mention th is  Jo u rn a l when com m unicating w ith  A dvertisers.
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We Manufacture  --------------

S T A N D A R D  A P P A R A T U S  
t o  I .P .  S P E C I F I C A T I O N S

A.M . O X ID A T IO N  T E S T  A P P A R A T U S  
S L U D G E  T E S T  A P P A R A T U S  
D IE L E C T R IC  S T R E N G T H  
R A M S B O T T O M  C O K IN G , E t c .

S P E C I A L L Y  C O N S T R U C T E D  A P P A R A T U S  

T O  M E E T  I N D I V I D U A L  R E Q U I R E M E N T S

K IN E M A T IC  V IS C O S IT Y  B A T H
A C C U R A T E  E L E C T R I C A L  T E M P E R A T U R E  C O N T R O L

E X P E R T  S C ' E, NaT ' F IC  W O R K  G L A S S

PEARCE SIGNS LTD. e s td . 150 YEARS

Contractors to Governm ent D epts. • Large O il Companies

N E W  C R O S S
Phone : T I D E W A Y  I 14 1 — I 142 L O N D O N ,  S .E .  14

K in d ly  m ention th is  J o u rn a l when com m unicating w ith  Advertisers.
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D R IL L IN G  M U D :
ITS M ANUFACTURE  

A N D  T E S T I N G

By

P. E V A N S ,  B . A . ,  F . G . S . ,  M . I n s t . P e t .  

and

A .  R E I D ,  M . A . ,  B .S c . ,  A . M . I n s t . P e t .

Reprinted from Transactions of the Mining and 

Geological Institu te  of India, Vol. 32 (1936)
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/fit ito u s i d e p e n d s a n  tA e sn /
Just as the  arm y  in the  field depends upon  

tanks, so do th e  forces at ho m e— tanks  

containing fuels vital to the  n a t io n ’s needs. 

O x l e y ’s, the  p ioneers  of arc-w eld ing  for  

tank  co nstru ct io n ,  also repa ir  and make  

serv iceab le  co rro de d  and damaged tanks  

and storage vessels . It is a national duty to  

co nserve  fuel— let O x le y  help you to  do it.O X L E Y
ENGINEERING CO. LTD.

H U N S L E T  • LEEDS 10
Tel : 27468 (3 lines). ’Grams : “ OXBROSLeeds.

London Office : W IN C H EST ER  H O U SE , OLD BROAD S T R E E T , E .C .2 .Tel : London Wall 3731. ’Grams : “ Asbengpro,” Stock, London.
@ )  W. 2 I
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OIL 
PLANTS  

COMPLETE

F O R :

A tm osp h eric  an d  V acuum  D istillation  

Cracking 

R eform in g 

R ev ersio n  

S tab iliza tio n

Chem ical T rea tm en t

A. F. CRAIG & CO. LTD.
P A IS L E Y  and L O N D O N

R e p re sen tin g  in Eu ro p e  :

The Winkler-Koch Engineering Co., U.S.A.
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The ‘ HARRISON’ 
PURGING MACHINE
gives a supply of Inert Gas consistent in 
quality and at low cost for the purging of 
O il Stills, Tanks, Pipe Lines and Hydrogen 
Producers.

Inert Gas from these machines is also ex
tensively used for blanketing Oil Storage 
Tanks and Vacuum Filters in solvent 
de-waxing processes.

SAFER & CHEAPER THAN STEAM

C O N N  E RS VI L L E 
B L O W E R S
del iver  a positive reliable and oil free  

supply of A i r  o r  Gas econom ically  and 

efficiently. A bsence  of internal contact  

ensures  long life, low  m aintenance and 

continuous operation o ve r  long periods.

I l l u s t r a t i o n  s h o w s  a 
b a t c h  o f  B l o w e r s  
r e c e n t l y  d i s p a t c h e d  
to  an  O i l  R e f in e r y

H E A D  O F F I C E :  T U R N B R I D G E  • H U D D E R S F I E L D

L O N D O N  O FFICE  : 119 V IC T O R IA  ST. • S .W.I
A lso  a t  21 B E N N E T T ' S  H I L L ,  B I R M I N G H A M  2.
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FOR OIL-FIRED FURNACES
\

• N E T T L E ”  F I R E B R I C K
(42/44%  A lum ina)  

‘ T H I S T L E  ”  F I R E B R I C K
3 5/3 7%  (Alum ina)
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WHESSOE
W e l d e r s  o f

PROCESS V E S S E L S

High du ty  w eld ed  p ro c e ss  v e s se ls  
and tanks —stan d ard  and sp ec ia l 
form s of construction
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