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EDUCATION AND THE PETROLEUM INDUSTRY.

By P r o f e s s o r  V. C. I l l i n g  [ M e m b e r ] ,

I n t r o d u c t i o n .

It' is a sound instinct that has raised the cry for a broader and better 
education in the Britain we hope to build after the war, sound because it 
indicates a true searching of hearts, a deep dissatisfaction with some 
features of the world of yesterday, and a clear conviction that we must 
and can build better in the future. So far as education is not the mere 
accumulation of unassimilated facts, but is rather a moulding of character 
by knowledge rightly used, it cannot be denied that more education for 
all would lead to a much better world. We must, however, beware in this 
mood of disillusion and endeavour, lest in our eagerness to improve we 
fail to value all that was good in the past and destroy some of our most 
valuable heritages; nor should wo forget that the building of new systems 
needs hard labour, money, and time.

The incidence of heavy taxation which has borne unduly on the middle 
classes has raised financial problems in the public schools, which see in 
prospect a considerable reduction in the number of their pupils unless 
State-endowed Bursaries can provide a solution. At the same time 
criticism of these schools, merited perhaps in some few instances, but on 
the whole biassed and mischievous, has given the iconoclasts an excuse to 
indulge their instincts for destruction, whilst others have visualized one 
common type of education in the future to which all must conform. These 
are bewildering thoughts to those of us who see much good in the present 
system, even if it be capable of great improvement, and we can only hope 
that the natural instincts of our people to hasten by degrees will preserve 
and improve our educational system rather than destroy and attempt to 
rebuild it.

I t  is mainly in the home and in the school that the basic foundations 
of character and knowledge are laid. On these foundations the Technical 
Colleges, Universities, and eventually Industry may build structures of 
imposing dimensions, but their security will depend on whether the founda­
tions have been truly laid. It is therefore to the homes of England and 
her schools that we must look if we want our future citizens to be worthy 
of her traditions and leadership.

The members of this Institute, whose interests are intimately bound up 
in the well-being of the petroleum industry, cannot but be vitally con­
cerned in the quality of the young men and women who are to carry on 
in the future. It is one of our first duties to ensure that they be care­
fully selected, properly trained, and well led, for if we believe that our 
industry is unique, as we all most certainly do, then nothing but the best 
is good enough.

I n t e g r a t i o n  o e  t h e  P e t r o l e u m  I n d u s t r y .

Before we consider how this ideal of education is to be achieved, it is 
necessary that we examine our own industry in detail, to find out what-is 
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expected of the men who enter it and what kind of training will best fit 
them for the type of work they are asked to do.

In speaking of the petroleum industry above, the word “ unique ” was 
used advisedly, for it can he claimed that no other industry has harnessed 
the sciences so completely in the service of the community. Its function 
has been to turn the natural product petroleum to purposeful use, but 
it has taken so broad a view of its duty that it might well write as its 
motto “ From the depths of the earth to the door of the consumer.” What 
other industry controls so completely every phase of the development of 
its products ? It searches the wide world for its raw materials, drills for 
and produces them, and then converts them into a galaxy of products, 
each of which is carefully controlled in its manufacture to suit the pur­
pose for which it is made. I t  carries these products in its own ships, 
pipe-lines, and tank waggons to wherever people congregate, and watches 
men’s needs so carefully that it anticipates rather than answers their 
demands. It has revolutionized transport with the fuels which it has 
developed for the internal-combustion engine, and now it bids fair to 
multiply enormously the range of its products in every phase of life. No 
other industry can claim such breadth of achievement, such versatility in 
application. Yet the oil industry is still young—barely eighty years, if  
wo exclude the primitive efforts of antiquity. Its main vigorous growth 
has been achieved in the last thirty or forty years, and has been largely 
bound up with the development of the motor-car.

No chart of oil production nor catalogue of the numerous oil-fields 
discovered can convey more than a glimpse of the real history of its 
phenomenal growth, the enormous difficulties which it has overcome, the 
unfaltering courage and perseverance which it has shown. These virtues 
have produced the great oil companies with their ramifications over the wide 
world, the sturdy, independent companies which maintain their position by 
being deeply anchored in their environment, the innumerable individualists 
who are prepared to back then skill and their opinion against all comers. 
They hqye created the community of oil-men who, though scattered 
through the world and speaking many languages, are bound together by 
their common problems.

There are, it is true, other sides of this picture which are not so pleasing. 
The early rhythm of boom and slump, the wastefulness of primitive methods 
of production, the unfortunate features of intense competitive drilling— 
these were the growing pains of a young and vigorous industry, and most 
of them have been removed or are being eliminated by the good sense 
and spirit of co-operation which, curiously enough, can live side by side 
with vigorous competition. We have learned in the hard school of experi­
ence that co-operation brings good to all, and we can justly claim that in 
its relative freedom from strikes and lock-outs the petroleum industry 
sets a standard of which it can well be proud.

As an industry grows up and becomes moro complicated its members 
inevitably pay the price of a gain in efficiency by a loss of independence. 
They lose, too, the mental stimulus of being able to visualize the organiza­
tion as a whole as they become immersed in their own immediate problems. 
In a vague and general way each of them is aware of the fact that in the 
body of the industry there are other members, other limbs which carry



out different functions. They are also aware, perhaps more dimly, that 
without these other limbs they would be unable to function properly; 
that their work might even cease to exist. They know, of course, that it is 
the chief concern of the refiner to transform the crude into a series of 
products which will satisfy the public needs; • that the production engineer 
is mainly concerned in the recovery of the oil from the depths of the earth, 
whilst the geologist plays his part in discovering and developing new oil 
resources without which the industry would die. Few, however, are 
sufficiently familiar with the difficulties which are associated with each of 
these separate operations and the way in which they have grown to their 
present stature. To appreciate these difficulties and how they have been 
overcome is the true foundation for that perfect co-operation based on 
mutual respect.

The fact is that our industry has grown rapidly and almost spontaneously 
wherever oil could be found or a market could be served. To do this it 
attracted to itself in its early days adventurous spirits of every type and 
training. Only as it has grown up has it segregated itself, so far as its staff is 
concerned, into bands of technicians, such as geologists, chemists, engineers, 
etc., each particularly concerned with one phase of its activities. This is 
a great source of strength so long as it is associated with safeguards, but 
it carries within itself certain latent sources of weakness w'liich need to 
be watched carefully. Where operations are uniform and stereotyped a 
form of procedure can be adopted •which meets the case, and it can be 
carried out by the individual whose training fits him peculiarly for the 
particular work; but where the factors are changing or new difficulties 
are continuously being faced, it is the exception rather than the rule to 
find that the solution lies completely within the boundaries of a single 
science. This is particularly true of the oil industry, in which progress 
has become more and more a matter of team work, not only between 
similar scientists, but among scientists and engineers of very different 
training.

For purposes of effective study, Science has been segregated into a 
series of units—physics, chemistry, botany, zoology, geology, etc.— 
wherein matters which have a common field of interest are considered 
separately. By so doing the interest and training can be concentrated 
in those directions which are most effective' for the particular field of 
inquiry. This is essential for success where the field of interest is so vast 
and knowledge is expanding at such a rapid rate, but the partitioning 
must not blind us to the fact that there are no real boundaries between 
the sciences. They are merely different aspects of the one natural world, 
convenient sub-divisions of a single universal truth. There is, moreover, 
an undoubted danger in building up these stereotyped units, for a No- 
man’s-land is apt to emerge in the boundary areas which can eventually 
only be bridged by the creation of new scientific labels, new fields of study. 
Normally there would bo no harm in this were it not for two tendencies : 
firstly, the growth of knowledge leading to a much greater degree of 
specialization, and*still further segregation; and secondly, the develop­
ment of scientific jargon which makes one science almost unintelligible 
to another. Both these processes are inevitable, but their effects should 
be carefully controlled, and one can only hope that the second tendency
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will be kept within reasonable bounds by the good sense of our scientists. 
It is all very well to coin a new word in order to attain a greater precision 
of expression, but we should never forget that in so doing we are creating 
a new language which is bound in the end to limit our audience.

I t  would, I think, be generally agreed among scientists that progress in 
the sciences is apt to be exceedingly irregular, the slowest rate of advance 
being usually in the boundary areas between the sciences. Collaboration 
between the different sciences, which is essential in these boundary zones, 
is apt to be less effective than it is within the bodies of the sciences. This 
is not due to a lack of the co-operative spirit, but rather because it requires 
the merging of different trains of thought and different methods of attack.

The impact of this partitioning of the sciences on an industry like 
petroleum, which casts its net over so broad a field, is bound to have 
interesting and far-reaching results; nor can one fail to note that these 
results are only in the main beneficial. The problem is solved by collabora­
tion, by creating teams of workers whose flexibility and breadth of know­
ledge are ideal weapons with which to solve the problems, and by developing 
societies in which all branches of some particular industry are studied.

It is not, however, always easy for the scientist to find his feet in these 
industrial fields, especially if his training has been on highly specialized 
lines. He may, of course, be needed for his own particular field of study 
alone, though his contribution will be the better for his appreciation of 
its rôle in the general picture. The main body of scientists in the petroleum 
industry are, however, members of teams, and the value of their work 
as a whole depends not only on their own contributions, but on the building 
of separate units of work into a composite picture. The success of this 
process depends not only on the guiding hand, but on the ability of each 
worker to appreciate the contributions of the others and to work with 
them effectively. Thus we may see physicists, chemists, geologists, and 
engineers all making their individual contributions to achieve the one 
desired result. As examples of this collaboration between scientists and 
engineers it will be appropriate to make a rapid survey of some of the 
sections of the petroleum industry, in order to obtain a picture of the 
processes at work.

(a) Exploration.
The search for petroleum is not the prerogative of any particular science. 

Indeed, with such an elusive substance, discovery is often the result of 
several lines of attack. On the other hand, there can be no doubt that, 
in so far as it is the function of geology to study the natural history of 
petroleum, the intelligent search for oil must largely be guided by the 
philosophy built up by the geologist. The tools, however, which are 
used by the scientist and engineer in the search for oil are many and 
various, and they are daily increasing in their scope. I t  is important to 
discriminate between the guiding principles on which a search for petroleum 
should be based and the tools by which this end is accomplished. In a 
new area of exploration it would undoubtedly be the function of the 
geologist to assess the chances of success and to draw up the general 
strategy of attack, but the plan of campaign would inevitably require more 
than the mere application of geological method. The help of geophysicists
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using various selected methods of delineating buried structure, that of 
the chemist in examining surface samples, and finally that of the engineer 
in the final drilling campaign would probably all play their part in an 
efficient scheme of testing.

Where the general geological picture is already well known and the 
area has previously been examined by geological means, it may after­
wards be combed over with success by new prospecting tools. Thus, 
for instance, in many parts of the U.S.A. areas have been successively 
attacked by geologists, torsion-balance crews, refraction and finally reflec­
tion seismic parties. In each of these campaigns it must he remembered 
that the party is not attempting to find oil directly, but to discover 
geological structures, which, on the principles worked out as a part of 
geological philosophy, are favourable to the accumulation of oil within 
the rocks known to exist in the area. Thus, whatever the tool used in the 
attack, we always come back to two geological requisites for success, the 
stratigraphy of the area and the details of the structure. Both of these 
come directly within- the purview of the geologist, and without a sound 
geological training it is impossible to appreciate their true significance in 
any given area.

This latter point cannot be too strongly stressed, not merely because it 
illustrates the true function of geophysics in exploration— i.e., the dis­
covery of buried geological structures by physical measurement—but 
because it calls attention to another feature recognized freely by eminent 
geophysicists : that their methods of attack have advanced at a greater 
rate than their theories of interpretation. The reason for this is the 
simple fact that interpretation of geophysical data must require the 
insight of a geologist, because the final picture in which they are portrayed 
must be in geological terms.

The collaboration of geologist and geophysicist is therefore one of those 
typical examples of the blending of the sciences with which our industry 
abounds. Short of drilling, the physicist possesses the only tools for 
direct measurement into the earth, but the results which he obtains 
must be presented in geological terms, and therefore need geological 
control, particularly if they arc to he obtained as economically as possible. 
The geologist’s knowledge of the stratigraphy of-the area and the general 
structure, together with other indirect methods of structural interpretation, 
enable him to reject or select the various possibilities suggested by the 
physical data, and the collaboration of the two sciences during the period 
of the survey is undoubtedly the best method of carrying out any form of 
geophysical examination.

This point has been gone into at some length because the relations of 
geology and geophysics in oil-finding have been much misunderstood. 
They are often regarded as rivals, instead of as allies. Faults undoubtedly 
have been present on both sides, each science failing to realize the immense 
help to be obtained from the other. The differences are, however, more 
deep-seated in their origin. They go back to the different methods of 
training in the two sciences. The physicist is trained to measure with 
great accuracy, and is interested only in the physical side of the picture 
he is creating; the geologist is keenly alive to the living meaning of the 
picture depicted and is interested mainly in what it represents in terms of



geological history. The points of view are fundamentally different, and 
they can only be brought together by mutual understanding between the 
two groups of scientists.

That there have been exceptions to these sweeping statements is happily 
true, and the expanding use of geophysics in oil geology has owed a great 
deal to the encouragement of far-sighted geologists, among whom the 
writer remembers with gratitude the names of de Bockh, De Golyer, and 
Barton. These and many others laboured patiently to bring the new 
weapons into successful use and put them on secure foundations.

Returning to the question of oil exploration, whilst geology sets the 
field and conducts most of the search, it is not alone responsible for the 
discovery of oil. The true function of geology is rather in the elimination 
of unnecessary risks, the balancing of the main chances, the planning of 
the drilling campaign to test the area as economically as possible. Many 
oil-fields'have been found without geological help, and undoubtedly many 
oil-bearing structures still buried beneath the earth will be found in the 
future by random effort rather than by applied geology, with or without 
the help of geophysics. The plain fact is that there are some types of 
pools which cannot be discovered by any known method of scientific 
approach, but can only be found by the courage of the oil operator who 
is prepared to accept very great risks. I t  is the duty of the oil companies 
to. reduce their risks in oil-field exploration, and geology offers the soundest 
method of achieving this end. This is shown by the fact that geology has 
been responsible for the major number of oil discoveries, and also that, 
in spite of the relative exhaustion of the shallower pools and those which 
are easy to discover, the general percentage of failures in wildcat drilling 
has not* tended to rise. I t  would be churlish, on the other hand, not to 
pay a great tribute to the success of the geophysical tool, particularly 
in recent years, and the writer would regard future oil discovery as a 
form of geologicaf investigation in which geophysics plays an essential 
part.

Until recently we have been discovering new oil-fields at a rate which 
has kept pace with the increased demand, though we cannot guarantee 
how long this happy state will continue, and for the time being the war 
has sadly interfered with the rate of new discovery. This success has been 
due to the great expansion in our knowledge of the types of structural 
conditions which tend to produce and conserve oil-pools, to the improve­
ment of our methods of direct and indirect attack, and to the great advances 
in the efficiency of drilling operations. To these we must also add the 
new methods of geophysical investigation when the drilling has actually 
reached the oil-bearing formations, notably the Schlumberger surveys 
giving a simple and rapid means of recognizing the positions of the reservoir 
rocks and of identifying their contents. Above all, the progress is due to 
the teamwork of groups of scientists and engineers who form the nucleus 
of the staffs of operating companies. Such exploratory teams are only 
built and welded into successful instruments of discovery by years of 
experience. Their strength depends largely on the perfect co-ordination 
of each individual’s contribution, and the wise oil company treasures such 
teams as the best insurance for its future success.

Teams such as these are only built by men who understand the functions
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of each individual member, and they are only possible where the indi­
viduals know how to work together to obtain a combine^ result. For the 
success of such work each man must know the part he has to play and 
its function in the general scheme. He must also value the help he can 
obtain from his colleagues and that which he himself can contribute to 
their work.

The foregoing does not imply that oil cannot be discovered by the 
individualist, but only that it is getting more difficult as the fields to 
be discovered get fewer and more deeply buried. The task demands 
more and more help from all possible methods of investigation, and there­
fore it needs scientists of broad vision, who not only know their own 
work, but can call on brother scientists to help them out of their diffi­
culties. The demand is therefore for two almost contradictory attributes : 
a broad basis of scientific knowledge and a greater degree of specialization 
in one particular direction. Whilst these two requisites appear mutually 
antagonistic, they need not necessarily be so if we choose to make the 
first the prime objective of our educational system, and allow the second 
to be built up largely by experience.

The author has dwelt at some length on the need for co-ordination of 
the sciences and engineering in oil discovery in order to exemplify the 
problems common to every phase of the industry and as a basis of his 
plea that though we need the highest quality of technical preparation yet 
this must not be bought at the price of too early and extreme specialization. 
The foundations of our knowledge must be broad and deep if  the work is 
to reach the highest levels.

(b) Oil Production.
The succeeding sections need not be dealt with at such length, because 

they each and all point the same moral. Production combines the two 
problems of drilling for oil and collecting it at the surface. This is essen­
tially the task of an engineer, but it is not one in winch engineering alone 
can solve all the involved problems. The successful extraction of the 
largest possible quota of" oil from an oil reservoir demands an intimate 
knowledge of the structure of the reservoir rock, its porosity, and its 
permeability. Associated problems are the presence of water-bearing 
formations, of free gas, gas in solution, the sources of reservoir pressure, 
and the type of movement of gas, oil, and wrater within the structure as 
the pressures and the contents change. These are studies in which geology 
and physics are intimately concerned, so that exploitation calls for an 
intimate knowledge of both these subjects if it is to be carried out with 
full efficiency. The modern conception of unit production, the con­
servation of reservoir pressure, systems of re-pressuring, gas drive, and 
water drive, are all the outcome of the collaboration of the sciences. 
Furthermore the recent application of electric logging of wells has revolu­
tionized well completion methods by its clear-cut identification of the 
levels at which gas, oil, and water exist in the formations. It has also 
revolutionized the methods «of subsurface geological investigation in 
some fields, rendering it possible to obtain a clearer picture of correlation 
than by any other means. Nor can the production problems within a 
field be adequately faced without the use of chemical science. Modern
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processes of drilling are greatly dependent on efficient mud control, and 
a whole science of the doctoring of muds has arisen as a consequence. 
The tendency of many rotary holes to become oblique has led to a careful 
control of their verticality, or alternatively to special methods of three- 
dimensional survey wherein the deviation can be carefully checked and 
placed on record. The great depths of modern drilling and the high 
pressures encountered have brought new problems to metallurgy to pro­
vide equipment and casing which will stand up to the new demands, 
and great ancillary industries have grown up to cater for the needs of oil 
production. Engineering problems change from field to field, and include 
problems of transport, of surface terrain, of drilling under the sea, in 
swamps, in dense forests or arid deserts, of drilling to depths of two miles 
and more through formations of every type and character, drilling which 
must be done speedily and with efficiency if costs are not to become pro­
hibitive. That this has been successfully achieved is a great tribute to the 
work of oil-field engineers, but they would be the last to claim that this is 
due to their efforts alone. It is again the result of the same team work 
but of a different balance in the relative importance of the contributing 
technicians.

(c) Transport.
The oil industry is dealing with a crude product and with refined deriv­

atives which may vary very much in their physical character. They may 
be highly viscous or exceedingly mobile, inert or highly corrosive. They 
arc usually volatile and often highly inflammable. Quite wisely the oil 
industry has realized that the task of transporting such material is a 
special one, and it has therefore taken it into its own hands. Eor transport 
over the seas it arranges for the building of special fleets of tankers which 
are among the best examples of the genius of our shipbuilding yards. 
Overland, the oil is carried in great trunk pipe-lines which may transport 
it thousands of miles and collect it from innumerable feeders. Transport 
by rail or by road is provided by thousands of tank cars which are specially 
designed for the task. The industry has great tank farms, usually con­
structed of steel but sometimes of earth or concrete, which are necessary 
to preserve the millions of barrels of its products which must act as a 
buffer between the producer, the refinery, and the market. In addition to 
the problems of administration, there are problems of pipe corrosion, of 
evaporation, and a whole number of other complications which bring the 
engineer, the physicist, the chemist, and even the biologist into the picture 
before they can be finally solved.

(d) Refining.
There is little need here to dwell on the problems of refining, for they 

have been discussed in all their aspects in the pages of the Institute’s 
Journal. There is, however, one point which cannot be stressed too 
strongly. The modern refinery, with its co-ordinated units, each devoted 
to particular reactions, fractionation, topping, cracking, alkylation, 
pyrolysis, isomerization, re-forming, and other processes, gives rise to 
engineering problems in its construction as numerous as the chemical 
reactions which take place in the units. Furthermore, without the innumer­
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able physical instruments by which these reactions can be followed and 
controlled the plant could not be operated. Refining is as far removed 
from the laboratory apparatus of the chemist as a modern steamer is from 
its working model, and many a chemist who may feel at home in his 
laboratory finds it difficult to become acclimatized to the new world of a 
refinery because of the difference in environment. Yet, in spite of all this, 
the operations which are carried out in these highly specialized plants are 
basically chemical, following the principles worked out in the laboratory 
by chemical science. Therefore, though many different sciences con­
tribute to the success of a refinery, the basic principles on which it works 
lie primarily in the field of the chemist.

It has always seemed to the author that the oil which the geologist 
and engineer have been at such pains to find and produce is too good to 
burn. That the same general view seems to be gaining acceptance in the 
chemical world is a welcome sign of the times. All honour to the men 
who are delving into its nature, breaking and re-making its constituents 
into new and more useful substances, and opening a new vista wherein oil 
bids fair to become the basis of a whole series of new chemical products.

(e) Marketing.
The oil industry prides itself on its ability to meet the demands of the 

consumer. This entails a close contact with those who are using its pro­
ducts, and, as petroleum is not a fixed and uniform material, it requires 
the development of a large number of standard tests to create standard 
products. For the efficiency of this testing and marketing trained scien­
tists, in particular chemists, physicists, and engineers, are needed. Their 
work is mainly carried out near the consuming centres, and an important 
section of the research laboratories of the industry must always be asso­
ciated with them. Much of the testing of the special motor fuels is an 
engineering rather than a chemical problem, and most of us are familiar 
with the great strides in the improvement of fuels which have taken place 
as the result of such examination and of the close collaboration between 
the engineer and chemist in the standardization of new fuels.

Finally, it is an essential pre-requisite for success in each of these sec­
tions of the industry that the technicians must be continuously reaching 
forward to new achievements. The very multiplicity of their problems 
creates a flexibility of view which is the finest foundation for future pro­
gress, and the environment engenders a research outlook which is the key 
to all advancement.

E d u c a t i o n  f o r  t h e  O i l  I n d u s t r y .

In the preceding review of the functions of each department of the oil 
industry it has been reiterated almost ad nauseam that in the main oil 
work is team work, the members of the team belonging generally not to 
one particular science, but to a wide range of the sciences and engineering 
subjects. If this claim be accepted, it must also be conceded that the 
average technician required by the industry must have a broad scientific 
basis as well as a specialized knowledge in his own particular branch of 
the subject. I f  he is to form a successful unit in a team, his fundamental
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knowledge in mathematics, physics, and chemistry must he sound. In 
no other way can he appreciate the value of the contribution which his 
colleagues can make to his work, and he to theirs. This is a generaliza­
tion to which there are a few exceptions, but it is a good working 
hypothesis for the industry as a whole.

One of the major difficulties with which the British oil industry is faced 
in its recruitment policy is the fact that the principal oil-producing centres 
are abroad. Refining and marketing do not suffer from this handicap, 
at least not to the same extent, but the net result of this condition is that 
there is no corporate community centralized in any part of our Islands 
which represents the life of the petroleum industry as a whole and could 
be expected to provide a local population from which recruitment for the 
industry could draw much of its material. Whatever may be our position 
in the future, this has been a serious handicap in the past, and on the 
whole the industry has done remarkably well in spite of it.

Those who have anything to do with recruitment for the staffs of the 
oil companies realize that the position is by no means easy. The appeal 
of a life abroad and of a change of environment is not as strong now as 
it was in the Victorian period. A student can satisfy his desire for adven­
ture in many other ways, and furthermore, the trend of modern inventions 
has been to bring the conditions of foreign lands so close to -us that their 
romance has worn somewhat thin. A further problem which is very 
material to the issue is the small size of the average middle class family 
in England at the present time, and the natural reluctance of parents to 
see their only son choose a profession which will inevitably lead to his 
separation from them for long periods. There is, however, no lack of the 
spirit of adventure in the rising generation, and imbued by the pioneering 
spirit which has always been part of the oil-man’s heritage, new personnel 
are attracted by a type of work which affords opportunities for satisfying, 
the desire to get out and see more of the world.

Whilst a certain proportion of those who enter the industry may only 
have reached the higher grades of a secondary school education, and in 
their case there is need for continuation courses in industry, most of*the 
younger employees, particularly those recruited for foreign service, have 
received a University education, or at least have passed through a Technical 
College. Most of them take a University degree, and have specialized 
in one of the sciences or in one branch of engineering during their College 
career. In either case unless a University course is designed for the 
Petroleum Industry—and this is exceptional—there is little reference to 
petroleum problems during the training, though in most of the sciences a 
proper University course could not fail to make some reference to the 
subject.

I t must, however, be realized that a normal University course in any 
of the sciences may suffer if adapted to the needs of a particular industry. 
I t  must treat the subject in such a way that a student gets an all-round 
balanced view of the basic principles of his science and of its general 
application. Unfortunately many of our sciences have become so unwieldy 
that even this general balance cannot be fully obtained, and the tendency 
is for a given subject to become strong in those sections which are of local 
interest or in which the staff of the College are carrying out research.
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There is therefore, even in the Universities, a tendency to emphasize 
unevenly the different portions of the main subject. In a subject like 
geology, wherein there is a biological section, i.e., palaeontology, and a 
chemical and mineralogical section, i.e., petrology, the student may take 
one course or the other up to the Honours standard, after a preliminary 
training in both. However, in other cases he may have little more than a 
nodding acquaintance with one of the sections, whilst his knowledge of 
the other may be exceedingly detailed. The same is in the main true of 
many of the other sciences, and although the general syllabus may be broad, 
the student rarely achieves the highest standard in more than a portion 
of the whole.

Inevitably that in all University courses, once the ground work has 
been acquired, there is a tendency to specialize in some particular direc­
tion. The student never really understands the difference between 
accepted explanations and the truth until he has chased that elusive 
goddess in one of the by-ways of his subject only to find her receding 
ever before him. This is research, and though, put in this form, the prospect 
may not sound very encouraging, the process teaches a valuable lesson 
to each and all of us, giving that due respect for the thoroughly proven 
fact and at the same time a divine inquisitiveness into all else, which is 
the beginning of true knowledge. Each and all of us faces life with two 
potential assets. There is what we can learn from others and what we 
learn by our own exertions. On the whole, what we learn by the latter 
means is of much greater value to us as individuals because it becomes 
part of our being. University education, therefore, should always be 
rounded off by independent study wherein the teacher keeps in the back­
ground encouraging and advising, but allowing the student to make his 
own way. This requires a close understanding between student and teacher 
without which- a University course is a poor meal.

Unless a University is located in some area serving a community which 
has special industrial needs, it can rarely consider the requirements of any 
particular industry in its curriculum. However, where it is so located 
it is both right and proper that a strong bias should be given in its train­
ing for the benefit of the local industry. Such a process is inevitable in 
any case, for the mere fact that there is a strong local demand for trained 
students and good facilities for their industrial experience is bound to 
create a bias in favour of a particular type of training. Universities in 
such areas must, of course, be on their guard lest this training should 
exclude the legitimate requirements of those students who desire to follow 
other branches of learning, but the idea that every University should 
teach universal knowledge is neither true nor is it an attainable ideal.

Although there is no complete cross-section of the oil industry in any 
part of these Islands, we owe to the acumen of the late Lord Cadman 
and Professor Watts the inception some 30 years ago of two schools for 
instruction in petroleum * technology, one at Birmingham University 
and the other at the Royal School of Mines. The author has been 
associated with the latter practically from its inauguration, and has 
shaped its courses to fit the changing needs of the industry. As a geologist 
in a geological school it was necessary to keep in touch with the work of 
geologists in the oil industry, and the only way to do so effectively was
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to become one of them as far as that was possible. It has been a fascinat­
ing experience to grow up with the oil industry, to see its problems alter 
in the last three decades, to face the changing conditions in the industry, 
and to watch the growth of a British school of oil geologists who have 
won for themselves an accepted position in the world. At an early stage 
it became obvious that geologists would find an outlet for their science 
not only in the direction of exploration, but also in the exploitation of 
oil-pools, and the problem was to develop a curriculum which would 
train students to be capable of dealing with either branch of this work. 
Fortunately most of the subjects required either for exploration or exploita­
tion are in general of a similar nature, and all students would need to be 
familiar with them. The bias lies primarily in the aptitude of the student 
either for orthodox geological field methods or for the more physical 
and mathematical sides of the subject which are associated with the 
development of an oil-pool.

In any case the course designed for an oil geologist must necessarily 
include a large number of subjects not normally taken in a University 
course in geology. Topographical surveying, principles of drilling, the 
characteristics of drilling muds and oil-field waters, geophysical methods 
of attack and a number of ancillary subjects, which an oil geologist must 
study to a considerable extent, even though he need not necessarily master 
them in detail, are quite foreign to ordinary geological training. On the 
other hand, a large amount of the stratigraphy of the British Isles which 
would normally be taught in great detail in any British school of geology 
has had in the past no direct bearing on the work which an oil geologist 
has to do. It was obviously better to replace this stratigraphical study 
of the British Isles by a corresponding study of the stratigraphy and 
structure of the world’s oil-fields. The essential features of such a course 
are therefore the following :—

(а) A thorough groundwork in mathematics, physics, and chemistry.
(б) A general course covering the whole field of geology.
(c) A more detailed course of physical geology (the philosophy of 

the subject) and structural geology.
(cl) Petrology mainly devoted to sediments but including all rock 

types that a student may have to deal with, and a special pale­
ontological course, in which micropaleontology figures largely.

(e) A study of the world’s oil-fields.
(/) Physical and chemical testing of oils, oil-field waters, and muds.
(g) Surveying, the theory of drilling, and geophysics.
(h) Field studies and industrial training.

Whilst this synopsis is not exhaustive, it is sufficiently comprehensive 
to indicate the need for a four years’ course if the ground is to be covered 
thoroughly. (In most of our Universities there is a tendency to demand 
this longer period, in order to enable a student to pursue his studies in 
one direction further towards completion.) The ideal to be aimed at is 
that one of the subjects should be chosen for advanced study which should 
lead to a period of research wherein the student can have time and leisure 
to trace a particular line of inquiry to some degree of finality.

Throughout the later part of the course the student should be encouraged
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to work from original references in all matters, in order to get a proper 
appreciation of the value of a library. Concurrently, and preferably as 
early as possible in the educational process, the student should obtain 
personal experience in the industry. He need not at this stage be suffi­
ciently advanced to appreciate fully all that he sees, but on the other 
hand ho will get a clear mental picture of the work which he may be 
required to do, and return to his training with a clear conception of its 
purpose and an added zest to achieve success. The oil companies as a 
whole have been exceedingly helpful to us in enabling our students to 
obtain this industrial experience, and the facilities they have provided 
have been of immense value to the students, particularly in giving an 
impetus to their studies.

Realizing fully the fact that it is not possible for a single department to 
cover the requirements of all sections of the industry, it has been our 
custom to mould our own students in such a way that their training would 
be complementary to that of the Birmingham school. In this way it was 
expected that the two establishments together would help to fill a gap 
which would otherwise be left in meeting the educational requirements of 
the Industry, and the author hopes that an authoritative statement will 
be added to his contribution to cover the Birmingham University courses 
in Oil Engineering and Refining.

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

In  dealing with the courses in Oil Technology at the Royal School of. 
Mines which are designed to meet the needs of our exploration and exploita­
tion geologists, it will have been noted that some of the subjects in the 
curriculum would not normally appear in a geologist’s training. Yet 
these subjects are essential for an oil geologist, and without them, or at 
least without a considerable acquaintance with them, he is lost (exclusion 
must, of course, be made in the case of certain geologists who are specialists). 
Neither is it reasonable that a student should spend a very large part of his 
time in the detailed study of the stratigraphy of a particular area the 
knowledge of which is unlikely to help him in his future work, when the 
same time could be spent and the same general principles absorbed in the 
study of regions where oil is found.

Whilst, therefore, the basic foundations of geology are the same every­
where, there is everything to gain and little to lose in making a course 
for a student in oil geology definitely ad hoc to his subject at an early 
stage. This must not be done at the risk of weakening his general founda­
tions in the science, but there need be no danger of that if it is done 
properly. Furthermore, oil literature has now become so extensive that 
a student who enters the industry without having had a long period in 
which to study it is severely handicapped, and his work afterwards suffers. 
The author believes that this fact will have to be recognized at an early 
date if we are to maintain the efficiency of our British oil geologists in 
relation to those who are being trained elsewhere. No young geologist 
now entering the oil industry should be weak in mathematics and the 
fundamental sciences, incapable of carrying out a topographic survey, 
uninformed on the subject of geophysics, or constitutionally antipathetic
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to physical and engineering problems. The only exception to this would 
be those who are entering for specialized work alone.

The features which apply to the training of oil geologists have their 
counterpart hi each of the other sciences, and certainly from the author’s 
observation the more we can teach our future technicians about the related 
work of the sciences with which they have to deal, the better will be the 
results of the common effort. In one direction in particular the industry 
can help each of the sciences, and thereby improve the education of its 
employees. Investigations which are carried out in the oil industry arc 
in some cases of such a nature that they cannot be published for a period, 
but there still exists an unfortunate tendency to deny to technicians the 
privilege of publication even long after the general results are known within 
the industry. There is no advantage gained by this secrecy, whereas a timely 
publication would bring credit to the companies’ technicians and to the 
companies themselves, and would also spread desirable information which 
would be good for the industry as a whole. The policy of withholding inform­
ation is tho very antithesis of the team spirit which shells general progress. 
On the whole it usually recoils on those who practise it in retaliatory 
measures which are not difficult to devise, and in any case tho good sense 
of technicians usually results in the dispersion of tho knowledge among 
their fellow members of the industry, so that it might with equal propriety 
be published and the full credit given to the right quarters. Of late years 
the industry as a whole has become more generous in its attitude in these 
matters, but whilst it cannot be denied that it has every right to safeguard 
its interests, the safeguard should be in the hands of those who can use it 
effectively and can use their judgment rather than in a general principle 
of prohibition. In this particular there, is much that can be gained in 
copying the practice of American oil companies, who usually take a more 
generous view on the early and wide dissemination of information of 
general interest to the industry as a whole.

There exists among the general public a very distorted view of the 
economics of the oil industry and an almost complete ignorance of the 
work which it is doing. The tendency of tho average man in the street 
is to associate oil companies with vast monopolies which kill competition, 
make enormous profits and in general have their fingers in all international 
affairs. He knows nothing of the immense risks that are run in the 
finding of new oil-fields unless he happens to be an unfortunate share­
holder of a derelict company, nor does he realize the need to preate 
large companies if the services which the oil industry carries out for the 
community are to be properly performed. He knows nothing of the good 
sense which has attempted to eliminate the evils of competitive drilling 
while preserving the efficiency of general competition, nor does he realize 
the smallness of the profit per gallon and the stringent overall efficiency 
which is necessary if a company is to survive. Yet these are the facts of 
the industry, and there is no reason why they should not be widely pub­
lished. There are companies who through good fortune have made hand­
some profits; but they are counterbalanced by those who have fallen by 
the way, and the general overall interest on the capital invested is sur­
prisingly low when due regard is taken of the risks involved. The only 
adequate safeguard against such risks lies in the spreading of a company’s
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interests over a considerable area of potential production, i.e., it lies in the 
growth of the individual companies into units which by their very size 
and the extent of their potential reserves are sure of a continuity of 
production.

The number of employees at work in the oil industry is exceedingly 
small in relationship to the total output of oil and to the capital involved. 
If, furthermore, we exclude the relatively large army of the rank and 
file in the distributing part of the industry, the figures are still more 
striking. Like all other industries, marketing appears to involve a greater 
inefficiency in the use of labour in relationship to the strict requirements, 
but this condition is more apparent than real, for it is'a  feature which 
affects all our industries, and until we have created readjustments through­
out the community it is probably unavoidable.

The scientific and engineering stafFs in all branches of the industry are 
highly trained technicians, many of them giving the best part of their 
lives to work in regions which, no matter how the companies may attempt 
to improve the environment, cannot be compared with the motherland. 
In one particular, i.e., the education of the young children born in the 
tropics, far from the normal educational facilities available in this country, 
a considerable problem arises. Up to a certain age arrangements can 
usually be made locally with the co-operation of the companies, and this is 
generally done, but there comes a time when it is essential that the children 
should be given a broader education available only in more civilized 
areas. It seems rather curious that an industry which has taken such 
care to meet the smallest whims of its customers should not have developed 
a comprehensive scheme to give the children of its own employees, who 
should be the oil-men of the future, the best opportunities for a school 
and finishing education. Such children ought to be excellent material as 
candidates for future posts in the oil industry, and if taken in hand early 
enough would go some way towards satisfying the recruiting problem, 
for if we are to attract the right sort of youth to the industry we must 
go back to the schools. Would it not therefore be wise to encourage 
selected schools with bursaries and leaving scholarships as is done by 
several other industries.

Much good work is being done by many of the oil companies in other 
directions, and several of them have been exceedingly generous in the 
awarding of scholarships to Universities. It would be a welcome tribute 
to the value of the technical staffs of the oil companies if the industry 
would tackle this educational problem on broad lines, recognizing the fact 
that if  we cannot be collected into one community in this country, we can 
at least place a general educational service at the disposal of those who 
give their services unstintingly to the industry they serve.

The most important years in the education of the average individual 
are those spent at school. There, in the mam, habits are formed and the 
mind in its most plastic form gains its main impressions. Home influence 
and school life are largely responsible for what we are, though later environ­
ments, particularly if they are dominant ones, may affect us considerably. 
So far as the curricula of the schools are concerned it will usually be found 
that they are dominated by the public examinations, the School-leaving 
certificate, matriculation, Higher School certificate, and Intermediate. As
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the efficiency of the teaching is normally gauged by the examination results 
we cannot expect a large measure of attention to be paid to other yard­
sticks, nor is the matter helped by the intense competition of scholarship 
examinations which creates still more concentrated effort along certain 
rigid and restricted lines.

There is no effective alternative to the general system of examinations, 
but there can be some safeguards to prevent too early a specialization, too 
narrow a restriction of the subjects to be studied. The standard reached 
by.many boys at school is exceedingly high and is a tribute to the skill 
of the teachers and the aptitude and hard work of the serious pupils, but 
it is sometimes purchased at a price which is not good for the ultimate 
welfare of the pupils. Specialization can be controlled by the skilful 
setting of general knowledge papers and a greater emphasis on essays. 
Among many of our young science students there is a deplorable inability 
to express their thoughts in presentable English. This is certainly a 
growing evil. The remedy surely lies in the insistence on a broader basis 
of general study up to the standard of matriculation, and a departure 
from the present scramble to take this examination as early as possible 
in order to begin specialization immediately afterwards. Where scientific 
courses are ultimately followed they should not be limited to the basic 
sciences, but should include one science such as botany, zoology, biology, 
or geology, which are closely related to the world in which we live. No 
child should go through school without some training in the sciences, and 
this training should be introduced as a means of teaching observation 
and deduction. They are as essential in a liberal education as the subjects 
hallowed by custom.

The argument that the multiplicity of subjects would overburden the 
pupil’s mind is no reply, for what is aimed at is not a more overburdened 
mind, but one properly adjusted with a sense of values and untrammelled 
by superfluous detail. "

The same applies in general to our education in the Universities. The 
detailed knowledge of one particular branch of a subject is necessary in 
the present state of our advancement, but the student should be safe­
guarded from the effects of such final concentration, firstly by emphasis 
on the thoroughness of his grounding in the basic sciences, and secondly 
by a more complete insistence on well chosen ancillary subjects, one or 
more of which should be included in his curriculum. This principle is 
subscribed to in most of our University courses, but often the ancillary 
subjects are poorly chosen and the student regards them as an unfortunate 
hurdle rather than as a help in his future work. Finally, all University 
education should make provision for some independent work in the later 
stages of training to encourage and develop the creative principles of self- 
reliance and research rather than the mere passive absorption of accumu­
lated facts.

The writer has been careful to avoid indulging in any comments on 
methods of education because to do so would lead to a discussion which, 
however fruitful, would not help the present issue. We are not so much 
dealing with methods of training as with a general educational policy for 
the good of the industry. Occasionally during the body of the statement 
one cannot help airing personal views and there are certainly some general
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remarks which will probably receive a measure of support. Firstly, with 
regard to personnel, the condition of a sound mind in a sound body is 
essential for a recruit into our industry. Oil work, at least that part 
of it which is spent abroad, requires a robust constitution, and candidates 
for such work should have a healthy sports record. Secondly, with regard 
to the mental preparation, the writer has never been able to subscribe 
to the view that it does not matter what you teach a boy so long as he 
hates it thoroughly. This may have certain disciplinary significance, and 
all education should not be made so easy that it is effortless, otherwise 
the average mind does not become built on those robust lines which glory 
in the overcoming of difficulties. However, difficulties will arise without 
then- artificial manufacture, and on the whole the more positive method 
of education wherein the student’s interest is aroused so keenly that he 
pursues his studies through his own volition is definitely the better 
way. Furthermore, while there is no denying that the choice of curri­
culum is highly important, it is not “ the ” vital feature of a good educa­
tion, which should be the inculcation of a right attitude to life. I f  we fail 
to instil this attitude, our educational policy is a failure as a whole, what­
ever skill we may have taught our students in certain directions. In this 
sense the actual courses are less important than the traits which they 
engender, accuracy, neatness, good time-keeping, continuous hard work 
until the result is achieved, a deep appreciation of the significance of 
knowledge, and a willingness to impart as well as to receive. Man finds 
his greatest satisfaction in work well done and in his secret heart would 
prefer to go down in defeat knowing his work was good rather than accept 
the plaudits of the uninformed for success which he knows is not merited. 
There is no royal road to success save by good honest toil, whether it be 
with the hands or with the head, nor has the manual worker any right to 
a monopoly of the term “ labour.” which is as applicable to the student 
and tô  the scientist as to any other worker.

All that has been said above about the aims of education can be summed 
up in the general statement that education is the moulding of behaviour. 
As such it involves the building of character and the implanting of 
knowledge. Whilst it is true that our most receptive phase is in youth, 
the process never ceases through life. It is one of our duties, and a privi­
lege also, that wo are all consciously or unconsciously engaged in the 
process of education. This is not a monopoly of the teacher, though it 
may be more constantly in his thoughts, but the duty of us all to those 
who will follow afterwards.

*
I

T h e  E d u c a t i o n a l  W o r k  o f  t h e  I n s t i t u t e .

When our Institute was originally formed, one of the main objects of 
the Founder Members was stated to be the provision of a better education 
among petroleum technologists and the accumulation of information on 
the occurrence, production, and refining of petroleum and oil shale. The 
stimulating Editorials of our first Editor, Mr. Dalton, returned to this 
point on several occasions, and in particular in the first volume of the 
Journal you -will find he rightly lays emphasis not on the conveyance of 
information nor on the accumulation of facts, but on the stimulation of



thought, the engendering of the right atmosphere in which ideas will 
flourish and bear fruit. I t  is from both these standpoints that the work of 
the Institute will ultimately be judged.

The Journal of the Institute should constitute the main medium for the 
dissemination of information, and the abstracts should be a valuable 
means of keeping its members abreast of current literature. The progress 
reports, tailing, as they are meant to do, a bird’s-eye view of the develop­
ments in particular directions, are possibly of even greater educational 
value, at least when they are written from this point of view. We do, 
however, need at longer intervals more comprehensive reviews of the 
trend of thought and development in the various branches.

The formation of the student sections, the various student awards, and 
the encouragement given to students in the publication of some of their 
contributions, niany of which incidentally have been very welcome addi­
tions to our published knowledge, have all been indications of our great 
interest in our younger men. I am quite sure that all of us would desire 
that this side of our activities should increase, for it is in the hands of 
our younger men that the future growth of the industry lies. Our branch 
institutions, particularly those in the oil-producing areas, are pillars of 
strength. Papers from these branches have a great value, for they tend 
to preserve the balance of the Institute’s interest. We must strengthen 
our ties with our branches and create a greater flow of literature from 
these potential sources of supply.

There are, however, other tendencies within the Institute, admittedly 
the result of the fact that our members resident in this country belong 
dominantly to the refining and marketing branches of the industry, which, 
if allowed to proceed unchecked, will completely destroy the balance of 
our representation. The Journal is rapidly becoming so dominantly 
chemical that it is beginning to convey the impression abroad that the 
membership of the Institute conforms to this tendency. This is actually 
not the case, for an analysis of existing technical members shows that 
they are evenly divided between chemical technology on the one hand 
and exploration and production on the other. I f  wo do not take heed 
of this warning signal, far from broadening the basis of our membership 
we are most likely to narrow it ultimately to a section of the industry 
which, however important and indispensable, does not represent the 
whole of oil technology. No members desire this to happen, least of all, I 
believe, those chemist members who would be the residual portion.

A survey of the publications of the Journal during three practically equal 
periods indicates that the proportion of chemical papers has risen from 
52 per cent, in the first period to 59 per cent, in the second and 71 per cent, 
in the last period. This increase of chemical contributions to a dominant 
position has indeed become still more marked in the last five years,, for, 
apart from 1942, the tendency has been to average about 80 per cent.

That chemical papers should, in fact, tend to predominate is very natural, 
for it is the experience of all societies that a large number of their con­
tributions arise not spontaneously, but as a result of canvassing by mem­
bers who are actively interested in the work of the Society, and members 
living in this country can obviously be more readily approached than 
those abroad.

2 7 6  i l l i n g ' : e d u c a t i o n  a n d  t h e  p e t r o l e u m  i n d u s t r y .
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Of more ominous significance is the tendency of many geologists and 
engineers to publish their papers in other journals, indicating that in their 
considered opinion the Joumal is not the ideal medium for their thoughts, 
because it is unlikely to be read by their brother scientists in other branches 
of their own science. While this continues the Journal cannot be regarded 
as giving an average cross-section either of the industry or its own mem­
bership. These are the facts, the results of a set of circumstances which 
are admittedly difficult because they inevitably give a bias in the very 
direction which the Institute has taken. They are a natural result of 
the conditions, and must either be accepted and allowed to take their 
course, with the consequences already indicated, or they must be resisted 
and safeguards introduced if we are to preserve our broad basis and keep 
a more evenly balanced representation of all sections of the industry’s 
activities. I t  would not be proper to attempt to suggest the necessary 
safeguards here, but the author would be failing in his duty in a discus­
sion of this type if he failed to direct attention to a feature of this nature 
which will tend to endanger the educative work of the Institute.



INSTITUTE OF PETROLEUM
A m e e t i n g  of the Institute was held at the Royal Society of Arts, John 

Adam Street, London, W.C. 2, on Thursday, 29th April, 1943, at 5 p.m. 
Mr. C. D a l l e y ,  President, occupied the Chair. 

The following paper was read :—
“ Education and the Petroleum Industry.” By Professor V. C. Illing 

[Fellow] (see pp. 259-277). '

DISCUSSION.
T h e  P r e s i d e n t ,  in opening the discussion, said ho would liko to confess at once that 

in his training as an engineer he had always been top of the form in chemistry.
He thought that the men, to whom Professor Illing had referred, who had to see that 

oil was found, whothor by geophysicists or by geologists, so that the people who 
contributed the money should receive a roturn on their investment, wero men for whom 
teclmicians should have every sympathy. \

Professor Illing’s remarks about the geologist and the geophysicist had made him 
think of the aptitude of petroleum technologists for adapting to their industry methods 
which wero well known outside. In the last few years the geologist had had a number 
of useful tools given to liim to help him in his task; for instance, the Electrical survey, 
which was of value in many parts of the oil world and was an application of well-known 
electrical principles. Thore wero many other methods which he thought should bo 
regarded as weapons for the geologist, who was the man to whom one had to look for 
finally obtaining oil.

There was a difficulty in connection with publications in the Journal. He often 
had the uncomfortable task of, refereeing papers which were going to bo read at 
Engineering Institutions, but which were peculiarly oil papers and should be readboforo 
the Institute. The writers were 90 per cent, engineers and only 10 per cent, petroloum 
technologists, however, so they read thoir papers to their Engineering Institution. 
The only way to got them into the Journal was for joint meetings to be hold of the 
Institute and the particular Engineering Institution.

M r .  T. D e w i i u r s t  commented on the interest and excellence of the address, and 
said that ho was glad that Professor Illing had referred to the valuable pioneer work 
of the late Professor H. do Bockh. A survey of the Egbell (Gbley) area in the Vienna 
basin was carried out with the Eotvos torsion balance in 1915 and 1910, and indicated 
the presence of a dome. Oil was discovered in this dome in 1917, and de Bockh was 
struck with the coincidence and became most enthusiastic in regard to the value and 
possibilities of the torsion balance as a new weapon in the search for. oil. After the 
first world war, Professor de Bockh visited this country to explain to him (the speaker) 
the construction and use of the balance, and from this and other early experiences he 
could confirm that the general adoption of the torsion balance to tho search for oil was 
due very largely to the insight and enthusiasm of Professor do Bockh.

In regard to the subject of education, he had had the experience of interviewing many 
candidates from many universities, and he had been appalled at the curricula obtaining 
at some of those universities. I t  seemed incredible that university authorities should \  
attempt to turn out specialists in one science*after giving them a meagre and quite 
inadequate grounding in the more basic and fundamental sciences. Students had been 
ruined by their having been allowed to specialize on totally inadequate foundations.

He believed that the best form or method of scientific training ever devised was that 
organized by the great Professor Huxley at the old Royal College of Science, and it was 
much to be hoped that Huxley’s principles would not tend to become neglected in the 
present institution and would be much more widely adopted elsewhere.
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In regard to tho teaching of geology in our universities, ho agreed with Professor 
Illing that thoro was a tendency to emphasize unduly tho importance of the study of 
igneous rocks and to pay inadequate attention to tho very important subject of sedi­
ments and sodimontation.

In regard to junior school education, he would point ou tth at in the old days thoro 
was a subject called physiography, which included much genoral elementary scienco 
and was a useful introduction to science in genoral. Ho regretted that that subject 
seemed to have disappeared, and suggostod that its réintroduction into junior schools 
would bo beneficial.

With roforonce to the publication of geological papers, tho Bulletin of the American 
Association of Petroleum Geologists showed what could bo achieved in this respect. 
Howovor, the American was not so reserved as tho Englislunan, was moro addicted 
to the method of trial and error, and was keener on new ideas and their ventilation. 
This attitude of keenness rather than caution was favourable to publication, and 
consequently when one Amorican geologist got on the scent of a now idea or a new 
device ho was followed immediately by hundreds of others, with tho result that thero 
was an enormous output of papers on one and tho same subject. That could not occur 
in connection with the Journal of the Institute, as British goologists and engineers 
woro relatively very few in numbor, and wore scattered in all parts of the world. 
With few specialists and a wide dispersal of interests, it was impossible to secure tho 
dogreo of intensification that obtained in the United States, whero enormous numbers 
of specialists concentrated their attention on tho prospecting and oilfield problems of 
their own country. Nevertheless, much moro could andshould bo done to oncourago 
publication of geological and ongineoring papers in the Journal of tho Instituto.

He had been impressed by Professor Illing’s remarks as to tho importance of obtain­
ing and maintaining a proper balance between tho various interests in the Instituto. 
In this connection it should be borne in mind that thoro were many petroleum chemists 
in tliis country, whilo most of tho engineers and goologists were stationed abroad. 
Some ten years ago he had been impressed with a similar but less striking lack of 
proportional representation of interests, and he could claim that ho had attempted to  
correct the position by tho initiation of a series of Summer Mootings of tho Instituto. 
These mootings were designedly hold during tho season of the year when petroleum 
technologists who were engaged on oilfields and in refineries in many parts of the world 
spent their home leave in this country. His viow had been that it would bo advan­
tageous for homo and overseas members to moot and discuss all kinds of technical 
subjects, and also to meet socially at an Instituto dinner. His expectations wore amply 
fulfilled, for the Summer Meetings of 1934 and 1935 wore most successful, and wero 
much appreciated by all participants from homo and overseas. They also stimulated 
tho Branches of tho Instituto, and indeed led to tho formation of tho Burma Branch. 
He did not know why tho practice o f holding Summer Mootings of the Institute had 
been abandoned, but ho would urge thoso who wero interested in tho subject to look up 
tho old numbers of tho Journal in which those meetings woro reported, when they  
would realizo how boneficial and oven inspiring thoy had beon, and would accept tho 
proposition that their resumption after tho war would help to smooth out somo of the 
difficulties set out by Professor Illing, and would add to the usefulness, welfare, and 
success of tho Institute.

C o l o n e l  L. V. W. C l a r k  thought that what Professor Illing had said in his address 
was absolutely fundamental, but thero woro a few other points which ought to bo 
considered. *

Ho had had tho pleasure recently of dealing with university bursaries for engineers, 
physicists, mathematicians, and so on, which had beon started by a Committee on 
which he sat and which it was hoped to continuo after the war, but it would bo very 
difficult to place tho holders of thoso bursaries in industry after tho war. Very largo 
numbers of engineers wero being trained, but very few oil ongineors, owing to tho war 
situation. It would be very difficult to place thoso engineers in any sort of industry, 
and tho oil industry would not bo able to take largo numbers. It would not bo possible 
to ineroaso tho educational facilities for oil, bocauso of the small numbers coming 
forward. He thought ho was right in saying that outside Birmingham thoro was no 
university in the Empire which dealt with tho engineering sido of tho industry as 
a full subject. A t Birmingham if  the number reached five in tho final year they
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thought thomsolvos fortunate, but it was difficult to place even five coming from one 
university.

Another point which Professor Illing had mado was that teaching was a question of 
giving. He thought there was one point which ought td be stressed in that connection. 
I f  a university lecturer was paid £300 a year to start with and the students ho trained 
woro offered positions abroad at £400 or £500 a year, it would be difficult to got any 
first-class oil engineer to go into tho teaching profession. As Birmingham was the only 
school of its kind in the Empire, any toacher who went into that school had only 
one opportunity of gotting into tho top rank, yet he was turning out young men of 21 
and 22 years of ago who could go out into industry and earn very much more than 
ho did.

Professor Illing had mado a distinction between tho scientist and tho engineer. He 
wondered why Professor Illing did that.

Mb . J .  S. J a c k s o n  said he was sorry that Professor Illing had felt constrained to 
curtail his address in order to keep it within the usual hour, as ho would certainly have 
liked to have hoard more of this very interesting paper.

In connection with tho broad problem of education, he would like to see a clear 
distinction made between general education and specialized technical training. He 
felt that much of tho discussion on the present occasion had dealt with specialized 
training and not with general education. Tho specialized training of an educated man 
was a relatively simple matter, but the general education, which was the foundation 
upon which specialized training was built, presented many difficulties.

He would particularly liko to say a word about the teachers, an aspect of tho educa­
tion problem to which referonce is seldom mado. Colonel Clark had pointed a very 
obvious moral when he reminded the meeting that the teacher usually earned a pittance 
while ho prepared his students for posts in which they would immediately obtain 
adequate romimoration. I t  was indeed not at all surprising that many able teachers 
decided to follow the oxamplo of their students and seek the more remunerative posts, 
to the lasting dotriment of education in general. Tho teaching profession was after 
all the basic essential of any educational system. Thero could not possibly bo a 
satisfactory and effective educational system as wo know it, no matter how grand the 
buildings and equipment of schools and universities might be, unless there was a 
proficient, enthusiastic, and satisfied teaching profession. Ho would suggest that tho 
attitudo of tho authorities concerned towards tho teaching profession os a whole 
epitomized their attitude towards education. I f  they thought little of tho teaching 
profession they really thought little o f education. Ho submitted that tho general 
attitudo towards teachers was rather poor. Tho “ captain of industry,” and even the 
humblest clerk in industry, both seemed to despise tho teacher, looking upon him 
almost as a lower form of life. In fact tho teacher was frequently regarded by such 
people as ono of naturo’s mistakes, something half man and half woman. Ho felt that 
such a stato of affairs would have to bo completely and radically altered, and until the 
general status and remuneration of tho teaching profession wore substantially raised 
and until tho teaching profession could attract and retain its fair sharo of first-class 
men, all attempts to remodel and improve our educational system were foredoomod to 
failure.

It was to bo hoped that in the not too distant future all children would remain at 
school until tho ago of 16, whon all who would benefit by further education could, if  
they wished, proceed to a technical college or a university. I f  a scholar proceeded to a 
university, ho should then specialize to a certain extent, and tho education, while still 
being quito broad and generous, would lead to some recognized qualification. This 
could be done by tho age of 20. I f  the student completed his degree at this age, that 
would be the right timo for him to begin to specialize for some particular industry. 
For instance, tho specialized training for the petroloum industry could start then, and 
occupy two or tlireo years, during which timo he could do research or study the 
tcclmiquo of the specialized processes involved.

Such a scheme would, however, only cater for the requirements of highly specialized 
technical experts, and there would still have to be available the means of training tho 
various other staff grades. He said that a good deal of staff training had boon carried 
out in tho past by individual companies, but usually in difficult circumstances, since 
any one company would usually experience some difficulty in collecting tho necessary
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teaching staff and suitable specialized equipment. Perhaps tho universities, and oven 
the Institute of Petroleum, might do something to help by co-operating with tho 
individual companies, and more might bo dono to provide suitable courses of locturcs 
at convenient centres. Hero mention should bo mado of tho excellent work dono by 
the Sir John Cass Institute.

In tho past tho educational efforts of tho Instituto had been very spasmodic. The 
educational value of the Journal had been roferrod to in vory complimentary terms, 
but ho thought that tho oducational value of tho Journal in its present form was 
distinctly limited. Normally, the Journal was only of interest to specialists, and he 
thought that something much more systematic could be attempted by way of goneral 
education. As a beginning perhaps part of tho Journal could be sot aside regularly 
to provide matter of real educational value to the normal person engaged in tho 
petroleum industry.

Mb . C. D. B u t l e r  said that, speaking as one of tlioso beings just referred to, half man 
and half woman, who spent most of their lives trying to teach, he thought the teaching 
profession was, rightly to some extent, looked down upon as being a collection of the 
good boys of the school.

As a mattor of fact, tho troublo which ho and his colleagues experienced was in 
trying to find out what the industrialists really wanted. When he buttonholed them  
ono at a timo, he found that they did not know whether or not they wanted a brilliant 
honours student from a university. Vory often he was told that it was a disadvantage 
when ono wont into a job to be too brilliant an honours student, becauso tho practical 
man on the job did not like it. Some industrialists wanted students to go through 
their own laboratories or shops, and said that they could pick up then- technical training 
and thoir cultural education on tho way. Anyone who had had experience of trying 
to study either technical or cultural subjects at night after a long day’s work knew that 
it  was a very great strain to reach a satisfactory technical or cultural standard in that 
way. A man who obtained a degree or othor qualification by night-school work ought 
to have three stars after his name. I t  seemed to him that the potroleum industry 
should make up its mind how it  wanted to recruit poople. Probably most of those 
present that evening had got into tho industry almost by accident. Ho thought tho 
industry should arrange some kind of bursary scheme. There wore many men who 
could not possibly stand tho financial strain of going to tho university without a job 
in view, but bursaries were an enormous assistance. When boys of 10 to 18, having 
had a good secondary education, came to consider what profession they should adopt, 
it should bo possible to say to thorn : “ Well, there is the oil industry. I f  you got into 
touch with such and such a firm or institution they may offer you a job now, with 
certain facilities for final qualification, or they will keep an eye on you until you get 
your dogroo, and then thoy will try you out.” A t present there was little or nothing 
of that kind at all. Tho only way in which teachers could keep in contact with tho 
industry was very spasmodic, through old students or personal friends who were 
actually in the industry. Ho thought that, to use an oil motaplior, the petroleum 
industry at present was drawing its recruits entirely from surface seepages, and most of 
thoso were probably rather viscous, and very often contaminated. Those who passed 
through the filtering sands of a university department such as Professor Illing’s might 
emerge crystal cloar, but such dosirablo surface seepages wore rare. Tho industry 
must explore deeper horizons. For overy man who went into the industry now by 
chance thoro were at least half a dozen potentially first-class executives or teelmicians 
who never got within striking distanco of it, becauso tho way was not reasonably clear 
to them.

M b . E .  A . E v a n s  said that Professor Illing had stressed one aspect which had not 
been mentioned in the discussion. In brief, it could bo described simply as “ per­
sonality.” Obviously knowledge was an essential acquisition, but if  it oxistod without 
personality tlie possessor of it was under a great disadvantage. Doubtless we all realized 
this vory simple fact, but it  was so often overlooked that its importance was worth 
emphasizing. Many a brilliant student had failed to obtain a job, or to make worldly 
progress, merely becauso his personality had not been sufficiently developed.

It was well to look to some of tho other professions where personality must count. In 
medicine much had been achieved by tho doctor creating an atmosphere around the
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patient, and in law tho ability to convince by sheer personality was a great acquisition. 
Why not in science Î The sciontist could continue to inako his discoveries, but if thoy 
were to become groat discoveries it was becoming moro and more important that ho 
should bo able to convince thoso around him and tho world of their importance.

Personality was not a thing which could bo taught ; it could only be dovoloped. Tho 
art of good description and choice of words could be taught, and should form a vory 
definito part of ono’s training. It might be useful to quote tho old Latin proverb,
“ Ho who knows and can’t express is just as if  ho didn’t know.”

Professor Illing referred to tho status of academic men. Generally spoaking, most 
of them were retiring, perhaps somewhat disinterested in everyday worldly affairs. 
Probably they would claim a much greater markot value if  thoy wore differently 
constructed. The absent-minded professor was an unfortunate piece of humour, and 
was ofton a pose. Tho professorial class would probably confer greater bonofits on 
humanity if  they pushed the veil aside and exposed tho value of their work, and took a 
more paternal interest in their students, both during and after the training period. 
Thoro was insufficient intercourse betweon these learned gentlemen and tho rank and file 
at technical mootings, and finally thoro could be, and should bo, botter bonding botweon 
industry and scionce by an increased sympathy on tho ono side and personality on tho 
othor.

P r o f e s s o r  I l l i n g ,  in replying to the discussion, said ho was very glad that Mr. 
Dewhurst had referred to Professor do Bôckh’s work. He was sure all tho goologists 
of the Instituto appreciated that work and its significance.

In his paper thoro wore roforoncos to two other outstanding men in tho industry. 
Ono was Lord Cadman, the founder of the Birmingham School, and tho other was his 
own revered leader, Professor W atts, who had been a member of the Council of tho 
Institute, and who, as oarly as the timo of the foundation of the Birmingham School, 
realized tho importance of geology to the oil industry. In 1912 Professor W atts 
visited him at Cambridgo and asked him to como to tho Royal School of Minos 
and start an oil course there. That was before tho Instituto was founded, and 
ho did not think there had been a proper appreciation of Professor W atts’ work in tho 
Journal.

Ho could assure Mr. Dewhurst that Huxley’s method would bo continued at the 
Imperial College of Scienco and Technology; the authorities thoro valued highly 
the system doveloped by Huxley, and wore building on it to meet modorn needs.

With regard to physiography, unfortunatoly that subject had beon merged in 
geography, and had not gained by being so merged. As in tho case of physical geology, 
tho geographers had absorbed, but they woro not compotont to  teach physical 
geography or physical geology. Ho hoped that the subject of physiography would 
bo resuscitated and put back into the school curriculum with a proper geological 
course.

With roference to tho American Association of Petroleum Goologists and their 
papers, ho agreed that numerous papers were published as a result o f a largo number 
of geologists following up a now idea, but, in the main the type of papers printed 
in journals owed much to tho activities of members of tho Council of an organization 
and of members who were keen on particular subjects.

Mr. Jackson had put his finger unerringly on one of the fundamental problems of 
education. As a nation, if  wo aro to rise to greater heights we must adopt a more 
generous attitudo towards the teaching "profession. All attempts to improve our 
education by Act of Parliament would fail unless steps -were taken to raise the status 
of the teacher, and thereby attract tho right types into the profession. It was 
regrettable that tho proportion of malo teachers in tho elementary schools was so 
low, for boys needed tho guiding hand of men once thoy had reached a certain agë.

Oil companies were maintaining contact with Universities and were attempting to 
guide students into the industry by giving scholarships and opportunities for proctical 
experience. This, however, ivas not enough ; it was essential that some of the staff 
of tho Universities should’ maintain continuous contact with tho changing needs of 
tho industry. Tho speaker had felt it his duty to his own post in the University of 
London to keep one foot in his College and the other in the oil industry.

The speaker felt that Mr. Evans had misunderstood him. His emphasis was on 
character rather than on personality. The concern of the teacher was to see that



tho student adopted tho right attitude to his work and to his fellows. Mr. Evans 
sooraed to have beon unfortunate in his contacts with tho professorial class, and 
ho would like to assure him that tlioro wore many who did not conform to his 
description.

On the motion of the President, a vote of thanks was accorded to 
Professor filing, and the meeting then terminated.
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THE INSTITUTE OF PETROLEUM.

LUNCHEON.

W e d n e s d a y ,  2 3 r d  J u n e ,  1943.

A Luncheon of the Institute of Petroleum was held on Wednesday, 23rd 
June, 1943, at the Connaught Rooms, Great Queen Street, London, W.C.2. 
The P r e s i d e n t  ( M r .  C. D a l l e y )  presided, and those present included :— 

The Rt. Hon. Geoffrey Lloyd (Chairman of the Oil Control Board), 
Brigadier Sir Donald Banks, K.C.B., Hon. M. R. Bridgeman, Sir William 
B. Brown, K.C.B., Mr. R. A. Carder, Mr. H. B. Heath Eves, Professor
C. L. Fortescue, Sir Frederick Godber, Mr. F. A. Greene, Mr. S. Harlow, 
Sir Harold Hartley, C.B.E., Mr. A. C. Hearn, Mr. J. Allan Howe, Mr. A. L. 
McColl, Col. H. E. Medlicott, D.S.O., Rear-Admiral F. H. Pegram, C.B., 
Mr. W. M. Selvey, The Right Hon. Lord Sempill, Mr. D. A. Shepard, Sir 
Frank E. Smith, K.C.B., Mr. E. E. Soubry, Mr. F. C. Starling, C.B.E., 
Lt.-Col. R. A. Thomas, C.B.E., Engr. Vice-Admiral Sir F. R. G. Turner, 
K.C.B., Mr. E. S. Wood, Paymaster Captain L. A. Boutwood, R.N., Lt.- 
Col. S. J. M. Auld, O.B.E., and Mr. T. Dewhurst. 

After the loyal Toast had been honoured, S i r  F r e d e r i c k  G o d b e r  pro­
posed the Toast of

“ His M a j e s t y ’s  M i n i s t e r s . ”

S i r  F r e d e r i c k  G o d b e r  said :
I  have been given a pleasant and, in some respects, an easy task in proposing this 

Toast. There is one name that stands out above all others, and the man who bears 
that namo typifies all that is good in our people. His fighting qualities sustained us 
during tho dark days of 1040 and 1941, and his statesmanlike review of the war, whon 
he refused to give us optimistic promises as to the early outcome of the war, was a 
summing up of the tempo of the people and was almost uncanny. H e knew without 
a shadow of doubt, at a moment when others had very grave doubts, tliat there could 
bo only one outcome to this conflict. He know, and saw very clearly, that the people 
were behind him, and that come what may and whatever be the cost, they would stand 
solidly with him. He saw this very clearly, and perhaps very much more clearly 
than many others did. He also saw that the freedom which was obtained at Runny- 
mede had passed beyond the confines of the Empire, and that sooner or later, regard­
less of what the people and the Empire could do, others would have to stand, and would 
naturally stand, with us and come into the conflict on our side. He proved to be 
abundantly right in that. He himself has told us how much wo owed to the few—  
and how very right he was. But never let us forget the duty that we owe to him for 
what he has done and for what he is doing (loud applause). Lot us give him our 
gratitude and our heartfelt thanks. God grant that he may be with us for many 
years not only to lead us in war, but also to lead us in peace (hear, hear).

In welcoming the Rt. Hon. Geoffrey Lloyd, Chairman of the Oil Control Board, I 
should like first sincerely to congratulate him on his appointment by His Majesty to  
the Privy Council. It is an honour unique and well doserved, and I  feel that in 
honouring Mr. Geoffrey Lloyd, His Majesty has also honoured the industry which wo 
all serve. I t  has been m y lot to see a great deal of Mr. Geoffrey Lloyd during the war, 
and much of the success with which petroleum problems have been faced and m et have 
been in no small measure due to him. It is also in no small measure due to his very
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wise action in securing tho co-operation of tho industry and in making tho industry 
work with him and for tho Government. In the early days of the war, when plans 
for supplying this country and the Empire w ith potroloum products were under dis­
cussion, he made only one condition, and that was that policy was necessarily a G overn- 
ment matter, but the carrying out of tho policy should bo loft very largely to the in­
dustry, and in fact tho industry is carrying out policy. Indeed, who could better 
carry out that policy than those who had spent a lifetime in developing what was an 
involved and very delicato machine. As an industry wo should rogistor satisfaction 
that on tho whole our relations with His Majesty’s Government and the Ministry have 
been in happy accord. I hope that this augurs well for tho future. I beliovo that deep 
down in their hearts Britons want to be left alone and to leave others alone. All of 
them long for the day when control will bo eased and freedom regained (hear, hear), 
but it will necessarily bo freedom tempered with disciplino.

I t  has been my pleasure recently to form one of a small Mission to Washington. Mr. 
Lloyd was Chairman of that Mission, and there was an ineidont in connection with 
that Mission wliich I think is interesting beeauso it impressed me tremendously at tho 
time. Among other fimctions, the Mission were invited to meet the American Petroleum  
War Council, which was a Council consisting of all the heads of the American industry—1 
some 100 or 120. They represented the senior executive of tho whole American oil 
industry, and Mr. Geoffrey Lloyd was invited to address tho gathering. It was not an 
easy task. He was facing 100 or 120 of Amorica’s leading oil men, and after making 
his speech he, rathor incautiously it was felt by some people, invited questions. Those 
past-masters in tho art plied him with questions, and ho very successfully answered 
them all. After the Conference it was asked, “ Where did that young man loam his 
oil ? ” (laughter). That was no moan compliment from these hard-headed oil men to 
pay to the Chairman of the British Oil Control Board.

I am suro I  am speaking for everybody present, as I do for myself, when I wish Mr. 
Geoffrey Lloyd every succoss and assure him that all the practical knowledge and 
experience of the industry and especially scientific knowledge, are at his disposal and 
express the hope that the industry will bo enabled to place at his disposal the experienco 
and knowledge in peace as well as in war.

T h e  R t. H on . G e o f f r e y  L lo y d  (Chairman of the Oil Control Board), 
in replying to the Toast, said :

It is a great pleasure to be here once again at the annual luncheon of tho Institute 
of Petroleum because, after all, I have had the good fortune, not entirely common 
among Ministers, of having done tho same job sinco the beginning of the war.. 
Although I was very much of a neophyto and a beginner the first timo I came to tliis 
luncheon, now, after nearly four years, I  can seo many people with whom I  have not 
only worked closely during the war, but for whom I  have a great respect and whom I  
regard as m y personal friends. I  can see a great many in this hall to-day. Tho fact 
that not only have I  done that part o f the job that Iras fallen to me here, but have also, 
as Sir Frederick said, been through my baptism of fire in the American oil industry, 
leads me to hopo that, although I make no claim to be an oil man in the full sense, if I 
am granted tho privilege of going on for a few more years I  may oven graduate to the 
rank of being regarded, perhaps, as an honorary oil man (laughter).

I  only want to say, in reply to the Toast that Sir Frederick has given in such nice 
terms, a fow general words about tho oil position and tho oil organization in this 
country during the war, because not very much has been said about it, for reasons 
which I  shall come to a little later on. A groat Allied war leader has said that this is a 
war of engines and octanes, and that is, in m y view, a very highly specializedapplication 
of tho wider truth that the present war is fundamentally based on oil and oil-driven 
engines operating by land, sea, and air. Thus it is that the quantity and quality of 
petroleum products availablo for the fighting forces and for the supply systems that 
support them are of vital importance to war potential and war strategy. Of course, 
for that reason, oil being so closo to the fundamental strategy of the war, it has, during 
war-time, to bo shrouded in a proper secrecy. Thorofore, we cannot talk about most 
of the things which most of you in this room are engaged on at tho present time, and 
have been ongaged on during most of tho war. In fact, I  doubt whether there could bo 
gathered together in a room of this size a number of people who, when you consider
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tho ramifications of oil in war, know more of the inner secrets of this war than some of 
you people hore.

But there is ono subject on which it is possible to say certain broad things, and tliat 
is that the production of high-grade aviation spirit does constitute a triumph of research 
and development for tho men who have done the jobs in the secrecy of the laboratories 
of England -and America. Without going into technicalities, which you know far 
bettor than I do, it is tho fact that better aviation petrol enables the fighter aircraft 
to make those sudden bursts at the highest speed. It also enables bombers to take off 
with the heaviest loads, as woll as, of course, increasing tho rango of both types of 
aircraft. That is just as important in the battle of the Ruhr as it was in the Battle of 
Britain and tho Battle of Malta.

Having said just a word about quality and the effect of quality of petroleum products 
on war operations on the Allied sido, perhaps I might say one word about the effect of 
a deficiency in quantity as it has manifested itself and has shown itsolf on tho side of 
our enemies. I t  was indicated in a recent broadcast by a German officer of the Afrika 
Korps when ho said, “ The quostion of petrol harries our nerves . . . wo have to re­
main on tho roads because a diversionary route through tho desert would use up too 
much petrol . . .  a largo number of petrol containers washed up from a sunk ship 
helps tho retreating forces for anothor short spell . .". the supply situation becomes 
more and more difficult . . . there is no petrol with which to transfer troops.’ ’

I  do not need to add any comment to what that German officer said, excopt that on 
our side it is tho fact that throughout tho war sufficient bulk supplies of petroleum 
products have been available for the operations of British forces in oil theatres o f war 
tlu-oughout tho world (loud applause). That achievement would never have been 
possiblo without the wondorful work that has been done by the Potroleum Board and 
the oil industry generally, both in this country and in the United States, because never 
forget that in addition to our own resources we had great assistance from the great oil 
companies of America long before America even came into tho war on our side. On 
my own account I  would like to agree with what Sir Frederick said about the co-opera­
tion of the industry with the Government during the war. As ho said, it is for the 
Government, who know all tho strategical factors and have official information with 
regard to the war, to lay down policy, and I  think we were right to bring the industry 
in and ask them to do tho actual executivo work, which thoy know so well how to do. 
I  think it  is of interest to draw your attention to tho pronouncement made recently 
on tho subject by tho Solect Committee on National Expenditure. I f  I  may say so, 
that is not a body that distributes bouquets in all directions, but they have said that 
the arrangements betweon tho Government and tho industry were to bo commonded 
as being cloar-cut and simple and functioning satisfactorily. I  think that is a tribute 
that we can all feel very pleased to have.

You know bettor than I—although I am now beginning to know a certain amount 
— the tremendous ramifications of tho work that is being done by thoso who are engaged 
in all aspects of petroleum supply and production, but inevitably, as I have said, there 
is a common secrecy shrouding all this work during tho war, but I  would like to take 
this opportunity of giving a message from tho British Government to all those who 
are working in this great field to-day. That message is that the British Government 
realizo that all of them are doing a vital war job which is for the most part highly 
secret, and we ask you to continue your great effort in the knowlodge that your con­
tribution will be able to be made known when it  is possible to tell the full story when 
the victory is won (loud applause).

“ T h e  I n s t i t u t e  o f  P e t r o le u m .”

Mr. A. C. H e a r n  :—
I  endeavoured to persuade one of the eminent naval officers present to proposo 

this Toast, as seemed fitting in the fourth year of a war in which the petroleum expert 
had played so valuable a part in and behind tho fighting line. I was baffled, however, 
by roferenco to the Silence of tho Senior Service and to tho limitations of the (so- 
called) Simple Sailor. I  feel bound to say that, in a long experience, I  have noticed 
no incapacity amongst naval officers to express their feelings, with both vigour and 
fluency, when the need arose. As had once been very pertinently asked, how other.
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wiso did tho sailors’ parrots manage to get thoir stuff? As regards their alleged 
simplicity, it is only to bo hoped that our diplomats aro blessed with a similar form of 
guilolossncss !

I must apologize for this digression, but I  number so many friends amongst its 
members that although the Toast is strictly proposed to the Institute—a corporato 
body—I feel that it is really addressed to the individuals composing it; that is, to its 
molecular constituents. The mention of molecules reminds mo of a sentimentalist 
who, reading of many forms of violence and maltreatment applied by modom chemists 
and engineers to the hydrocarbon moleeulo, came to tho conclusion that they must bo 
a singularly brutal lot of people. Ho supported his novel thesis by claiming that thoy, 
in conspiracy with tho ongino designers, had made modern warfare tho catostropluc 
affair it had become. Unfortunately, and quite unavoidably, in so many ways and in 
so many lands, war and peaco mako complementary demands on the scionco and in­
genuity of you all. Far from worrying about tho criminal charge, you can prido your­
selves on having contributed so much to tho victory that is now inevitable.

Although I have retired from active participation in tho industry, I  still see tho 
Institute’s Journal and various other technical publications. I am greatly impressed 
by tho scientific approach that is being made in all quarters and to all types of technical 
oil problems. I can romembor, years ago, listening with amusement to informal 
discussions botweon geologists and chemists in which the main question at issue was 
who represented pure science and who that impuro thing known as empiricism ? 
Tho impression then loft on m y mind was that fow of them wore scientists and none of 
them was pure ? Those days are now happily past, and it seems to me that nowadays 
wo are all scientists and all pure ! I am incompetent to say in which direction most 
progross lias beon made, but personally I  have been particularly impressed by what 
is being done in tho chemical world. This, however, is largely duo to tho imposing and 
complex naturo of the formuloo in which tho cliomists indulged, reinforced as it is by 
the sesquipedalian abracadabra of their written and spoken language. It is awe­
inspiring, and, I feel, slightly infectious.

I should like to emphasize tho fact that tho many exacting demands mado during 
the war period on the mombors of tho Institute, and on tho members of their con­
fraternity in tho U.S.A., will bo followed by almost equally exacting, though less 
sanguinary, demands when you again face the tasks of peace. I have no doubt that 
you will bo equal to it.

In conclusion, I  should liko to say that Mr. Dailey, the President—an old friend of 
mino and a bulwark of the Institute—is known to you all not only as a technologist 
who had made valuablo contributions to the field and other engineering technique, 
but also as a very kindly and genial personality.

I  now have great pleasure in proposing the Toast of “ The Institute of Petroleum,” 
coupled with tho name of tho President— Mr. Dailey.

Ms. C. Da l l e y  (President), in replying to the Toast, said :

I thank Mr. Hearn for the kind things he has said about the Institute, and also for 
the personal references to myself, which I value very highly.

It is the custom on those occasions to give a review of tho activities o f the Institute 
during tho intervening period between theso meetings. The first point I should like to  
mako is that it is about thirty years ago that I  deserted m y first love arid joined tho 
petroleum industry. During that period I have been privileged to gain experience 
in every branch of tho potroleum industry and, what is more important, I  have had 
contact with and knowledge of the personnel operating in these branches. Through 
other associations also I  have broadoned m y contact with those whom I now number 
amongst m y colleagues and friends, and in m y present position I can say that tho 
great majority of the mombors of tho Institute are doing their utmost in tho war effort 
for the United Nations. There are also very many others throughout the oil world 
generally who aro 100 per cent, engaged in tho war effort on the side of the Allies. 
Thero are a few who may feel they could do more, but thoy must rest content that what 
they aro doing is probably relieving someone who would otherwise be very much 
overloaded. There would have been many more prosont at this meeting if  they could 
have got away from thoir duties, but all those members are present in spirit.

Broadly speaking, for many engaged on production and refining, war-time work is
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merely intensified peace-time work, handicapped by shortage of materials, and with 
the loss o f facilities which are readily available in peace-time.

A second point I  should like to make—and it is ono which has not been appreciated 
in the past, although it is just boginning to be appreciated—is the great collaboration 
and co-operation there has been for some time between American and British petroleum 
technologists. In tho past, the averago Briton spoke of his American cousin, as of 
someone distantly removed, yet at that timo potroleum technologists in both countries 
were working closor than brothers in a co-operative effort to solve tho problems con­
stantly arising in tho industry, and they did so with very great success. There are, of 
courso, many things in common between the two countries—for example, their lan­
guages are very similar. There is a section of tho Institute in tho United States. By  
comparison it is not large in numbers, but what it locks in quantity it  makes up for in 
quality. For example, one of the principal members is Dr. Gustav Egloff, who has 
spent a lifetime in research and is well known for his work in producing high-octane 
spirit. Tho Instituto has many Branches, and it is usual to exchange greetings with 
them on occasions like this, but in tho case of one Branch we have an advantage on 
tho present occasion and, without encroaching on Col. Auld’s prerogative, in proposing 
the Toast of the Guests, I  should like to welcome Mr. Ruthven Murray from Trinidad. 
Ho is a worthy representative of ono of tho most virile Branchos in the Institute. It  
can be still said that Trinidad is the largest actual producer of oil in the British Empire.

The Past-Presidonts may bo considered as tho Houso of Lords of the Institute and I 
must speak in an appropriate manner with regard to them as, incidentally, they recom­
mend the appointmont of the President! In  their wisdom they decided that tho 
Institute should end its period of hibernation at Birmingham and return to London. 
That has been dono, and tho Institute is now lodged in tho Imperial College of Science. 
Wo look forward with hope and ambition to having a building of our own. The last 
time this matter was discussed, there were no sites in London, but now there are plenty  
of sites and fewer buildings !

Another recommendation of the Past-Presidents was the appointment of a Joint 
Honorary Secretary, and they suggested Air. Ashley Carter (a very popular choice), 
who, although ho was getting older in years perhaps, was getting younger in energy and 
spirit. He is now busily employed in bringing tho activities o f tho Institute back out 
of the period of hibernation. The Institute is now holding its monthly meetings again, 
and there has recently beon published a now Edition of its Standard Methods of Test. 
That this is useful is shown by the fact that 1000 copies were sold in less than as many 
hours, and that should be so when it is realized that the Committees winch produced 
this book consisted of 140 members, all of whom were experts in their particular sub­
ject. They were controlled by Dr.—now Professor— Garner, and if  ever ho needed a 
monument there is one in this book.

Another important development is tho establishment in South America of the 
South American Institute of Petroleum, embracing representatives of all the Republics 
in South Amorica. This Institute has been invited, and had freely offered its co-opera­
tion. Thero is a nucleus of British, American, and Allied oil men in all tho South 
American States who can assist in the formation of this Institution and this now body 
will be of great value to all when properly organized.

Ono other activity to which I would like to refer is that, model regulations for tho 
installation of electricity in fields, refineries, bunkering stations, and depots, readily 
adaptable to tropical, temperate, and Arctic conditions, are in course of completion. 
Those now regulations incorporate, where possible, established rules o f recognized 
authorities, and they have beon prepared by and on tho experience of electrical en­
gineers of the major oil companies on both sides of tho Atlantic. Before tho new 
regulations aro issued they will have tho approval o f tho relative authorities. I  have 
played some small part in its development, and therefore may bo excused for saying 
that when this book is published it will be unique.

Some years ago tho Council changed the name from the Institution of Petroleum 
Technology to the Institute of Petroleum. Tho reason given was that it would 
broaden the scope of the Institute and would bring more people in the industry within 
its orbit. Personally I do not think that was the real reason; it was rather that the 
members had a feeling that tho petroleum technologist wos considered by thoso outside 
the industry to be a kind of scientific polygamist ! This is merely an incorrect interpre­
tation of his versatility in the immediate adaptation to his own problems of any
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new scientific discovery, and one or two examples might bo mentioned. Firstly, thero 
is the search for petroleum in winch great progress has been made in tho past few years. 
The sub-soil can bo electrically analysed to  locato gases peculiar to potroloum. A 
boro-hole 10,000-12,000 feet in depth can bo surveyed olectrically and a graphic 
record produced showing where there are oil-sands, where there are water-sands, and 
whether those are salt or fresh. Their depth can be measured to an inch. There is 
also the electrical inclinometor which graphically records and correctly orientates tho 
deviation of tho hole from tho desired direction. Thus tho risk of failure to find oil is 
greatly reduced.

Secondly, in refining plants theoretically all heat used in splitting up tho oil is 
recoverable by interchange, and the oil refiner has nearly succeeded in doing this. 
Only tho other evening, at one of their monthly meetings, a designer of plant complained 
that tho oil refiner wanted all the products and left him nothing with which to fuel 
the plant 1

Thirdly, with regard to products, many will remember that some years ago tho coal 
industry issued a vory interesting map showing an oak tree, tho trunk representing coal, 
and the leaves and branches the various products obtainable from coal. The petroleum 
treo at that timo was a mere sapling’. That oak tree must have grown considerably 
sinco thon to represent the additional products from coal. There are still more to come, 
in tho form of oil products.

As to the position to-day, in tho April Journal o f tho Institute a paper was published 
by Dr. Egloff in which he concluded by referring to the solvents, plastics, high ex­
plosives, acetylene, synthetic rubber, lubricating oils, aviation gasoline, and edible fats 
which could bo produced from natural gas. As a matter of fact, ho states that “ if 
one starts with natural gas alone all tho known syntliotic products that man has pro­
duced in organic chemistry can be derived, and there are over 500,000 difforent ones. 
Any synthetic product desired can bo.produced at a price. Tho hydrocarbons are all 
potentially available to bo converted into the manifold products that man required in 
a modem world.” Thus, the petroleum sapling has now grown into a forest. But 
perhaps I had better not pursue this further, or wo might bo asked by the British or 
American Governments to submit forms in quintuplícate giving particulars of these 
different products— i.e., those which they had not had already !

Reverting to m y previous roference to tho fact that the petroleum technologist is 
always ready to adapt to his own problems any new discovery, the petroleum technolo­
gist is also not averse to looking back into history. Thorefore, as it is not permissible 
now to talk much about what is being done to-day, wo might look into history for a 
moment. When the many products I  have mentioned, and the development work 
that has been done during the last few years, are borne in mind, thero may be a tendency 
to forget that potroloum was used as a munition of war by the ancients. In tho Book 
of Judges it was described how one, General Gideon, went out to smite the Midianites. 
He started with an Army of about 30,000, but a great number of them wont “ all- 
Italian like,” and ho had seriously to think out some method of carrying out his plan 

-with much depleted forces. He formed a band of Commandos, and armed the men 
with a trumpet in one hand and a long-necked earthenware bottle containing a lighted 
lamp in the other. A t the propor time the signal was given and the Commandos blew 
thoir trumpets and made such a raucous noiso that they frightened the Midianites into 
a state of paralysed immobility. Then they threw the bottles, breaking the necks, 
and the lamps in the bottles ignited a “ secret fire.” The noise of the exploding bottles 
and splinters flying about scared those of the enemy still left alive and they took to 
flight. Those bottles were used to-day, and -were known as Molotoff cocktails (laughter). 
Whether there is any connection between the cocktail as a drink and the selection of 
the Commandos, it is clear that the Commandos wore selected not for their drinking 
habits, but for their habit of drinking. Those who are interested and would like to 
check up this story, should refer to Chapter 7 of tho Book of Judges, verses 1C onwards.

I said at the beginning of m y remarks that many of those engaged in the oil industry 
are, in war-timo, carrying on their poace-timo work of petroleum production on an 
intensified scale, but under many handicaps. They are an unseen service supplying 
the other services with their petroleum requirements—a mighty weapon—and they 
are proud of the part they aro playing in tho provision of one of, if  not the greatest, 
munitions of war. Petroleum is a powerful weapon of war, but it  could also bo a 
groater instrument for peace. It has entered into the national life and certainly into
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the national Budget of all nations, whether producers or consumers. Although some 
people—they could not bo oil men because oil mon aro always optimistic .'—seem to 
think that the petroleum ora is to bo short, I  mysolf disagree and believo that for a 
very long timo it will continuo a controlling factor in national life. When hostilities 
cease, the oil industry will tako a greater prido in the part it can then play in the 
utilization of this, one of Nature’s greatest gifts to mankind, not only in the establish, 
ment of peace but in the maintenance of a permanent peace.

“  T h e  G u e s t s . ”

L t . - C o l .  S. J. M. A u l d  (Past-President) said :
I t  is a practice to bo commended that in addition to the more formal speeches at 

these functions, opportunity is taken to say “ hullo ” to those friends of the Institute 
who como to support the Members on their annual festal occasion. I t  is, of course, 
impossible to mention all of them by name, but thoro are a few who will have to bo 
prepared for special attontion. First and foremost aro our American friends, whom 
we aro so glad to see presont in fair numbers—and when I say “ friends ” I  do not 
mean merely Allies, I  moan friends whom no ono would over forget for the maimer 
in which, -in our blackest hours, they rallied to our aid and supported us with their 
sympathy and supplies, money and munitions, and, not the least, with oil. We shall 
always remember these things. I had hoped to refer this personally to one whose faith 
in us has nevor faltered and who worked unceasingly to help us with the supply of the 
oil which has boon our lifo-blood. I refer to Mr. Orville Harden, who unfortunately 
at the last moment has not been able to attend, but I ask Mr. Emilo Soubry, on his 
behalf, to accopt our gratitude and take back the thanks of the rank and file of the 
British Petroleum Industry to their own associates in the groat American Petroleum 
Industry, which, throughout the war, has vitalized us by its continuous transfusion 
of oil. After what I have said I could not suspect Mr. Harden of being an “ Indian 
giver,” though the rotention of Mr. Soubry in the States might point that way. How­
ever, if  Mr. Soubry wore as often in England when stationed in America as he is in 
America when stationed in England, wo need not grumble.

There is another American to whom I feel suro all would like me to mako reference. 
Mr. Dave Shepard has so endeared himself to overybody who has to work with him 
hero that public acknowledgment of the fact seems unnecessary. I  always think of 
Mr. Shepard as a concentrate of all the enviable traits, but “ concentrate ” is perhaps 
hardly the word to apply to ono of his broad-mindedness and great-heartedness—to 
say nothing of his stature.

Of our own oil men presont as Guests little perhaps need be said, because we know 
so much about them. Many are already Members of the Institute, and those who 
are not should bo. It is a good opportunity, however, w ith Mombers of the Trado 
Control present in Sir Frederick Godber, Mr. McColI, Mr. Heath Eves, Mr. Soubry and 
Mr. Carder, and Mr. Vos of the Petroleum Board, to congratulate tliom on the groat 
showing the industry has made in its war effort, and on the encomiums of the Minister 
and the Select Committee. They in their turn must, I  feel sure, be proud of their 
“ boys in the back room.” Sir William Brown and Mr. Starling, I  know, would en­
dorse these views. Mr. Starling in particular, sinco ho is now seeing in its great war- 
timo structure that organization which ho was so largely responsible for founding in 
peaco-time. There are other friends outside the petroleum world. We have presont 
legislators and officials, others who have mutual purposes in professional scienco, and 
those who use the products of the industry both in the Services and commerce.

On the general principle that the customer should come first, I  should like to start 
by welcoming the Fourth Sea Lord and the Engineer-in-Chief of the Admiralty. I 
imagine, by the number of repeat ordors coming in, that there is no question of a 
reversion to coal in prospect. I  might add that this could not bo said of the German 
Navy.

In the Presidents of the Institution of Chemical Engineers and the Institute of Fuel 
we are strongly supported by particularly kindred societies. And tho presence of 
Professor Fortescuo of tho Institution of Electrical Engineers is a graceful romindor 
that their own worthy President, in having so completely immersed himself in oil, has 
not thereby been insulated from his parent professional body.
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I wish to join this Toast with another friend of old standing—Lord Sempill. Hero 
is one whoso ability and versatility are well known. A t ono and the same tim e he is 
an elected Peer of Scotland in the House of Lords and President of the Junior Institu­
tion of Engineers. Ho has been a pioneer and record-breaker in long-distance flying 
in light aeroplanes, and now he specializes in economics. Ho has sorved in the Royal 
Naval Air Eorce both in this and tho last war and has hold tlio rank of both Colonel 
and Commander. Lord Sempill lias interested himself in the question of oil and fuel 
throughout his career. ' Judging by his recent address to tho Institution of Civil 
Engineers, ho has, in addition, good schemes for post-war engineering development 
and, what is more, for paying for it. It is perhaps of interest to know that although 
he has been sent in past days by tho Government to teach the Japanese how to fly, 
ho has since sot that right by introducing aviation to the Greeks.

I now have the greatest pleasure in proposing tho “ Health of the Guests,” and 
coupling it with tho namo of that groat fellow-Scotsman—Lord Sempill.

T h e  R t . H o n . L o r d  S e m p il l , r e p ly in g  to  th e  T o a s t,  s a id  :
I  am glad that the Toast has been proposed in a most thoughtful and gonorous vein 

by a fellow Scot. I  am proud that the Council of the Institute has given me tho privi­
lege of replying on behalf of tho Guests. I  am particularly glad to speak for them all, 
and especially those from the United States of America.

A great deal has been said, and rightly said, about co-operation between tho United  
States and Great Britain in rosearch and development of petroleum technology and 
the use of the products thereof. Such sontimonts cannot bo repeated too often, an d . 
it is appropriate to pay a tribute to tho tremendous activity in that field that those 
from the United States had shown, both prior to and since coming into the war.

The Minister, in an interesting and informative speech, referred to the efficiency and 
effectiveness of the air forces of the United Nations, and to what was owed by them 
to petroleum technologists. I  myself, as ono of the pilots at the luncheon, support 
that tribute to tho full. Tho debt that the air forces owe to petroleum technologists 
as a whole is a very real ono. The Minister might perhaps have stressed the fact that 
not moro than 30 per cent, of the aviation fuel is mado up of straight-run products, 
and that tho remaining 70% is produced by synthetic proccssos. In this way petro­
leum technologists have made it  possible for the efficiency of the combustion ongino to 
be continuously stepped-up with tho practical rosults that we can see to-day.

In tho field of aeronautics there has always been a close co-operation between the 
United States and this country. Tho 31st Memorial Lecturo of the late Wilbur 
Wright has just been given by Dr. Warner, Vice-Chairman of the Civil Aeronautics 
Board, who came over especially for this purpose. He delivered ono of the most 
brilliant addresses on air transport that it had ever been the privilege of the Royal 
Aeronautical Socioty to hear. Tho field of air transport is a vital one. As the war 
progresses we see how dependent we are on air transports, and if  the post-war world 
is to bring those benefits to mankind that we desire, then air transport must play a 
dominant part. The United States and ourselves, seeing as we do these problems 
from the same angle, must seek to apply the vast technical and operational experienco 
which exists to this end.

It is impossible to mention tho names of all the Guests, but I  am particularly proud 
to mention the Fourth Sea Lord, under whom I had tho privilcgo of serving, and I am 
only sorry that it was not possible for the Fifth Sea Lord, the Director of the Naval 
Air Service, to bo present. I should also mention the Engineer-in-Chief of the Navy, 
the supreme technical authority of that vast and intricate machine powered with 
many millions of horse-power.

In tho name .of all the Guests I thank tho President and Members of tho Institute for 
inviting us to tho luncheon, and I am sure that tho feelings of the Guests for whom I 
speak, and m y own feelings can best bo summed up in the words of the sixteenth- 
century writer who laid down that there were five good reasons for drinking— to wit, 
the visit of a friend; present thirst; future thirst; the goodness of tho w ine; or any 
other reason. I feel that all these reasons have been fully satisfied on the present 
occasion, and I thank the President and the Members of the Institute for their% 
hospitality.

T h e  p ro c e e d in g s  th e n  te r m in a te d .
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XRINIDAD BRANCH.

REPORT OF THE COMMITTEE ON THE WORKING OF 
THE BRANCH DURING THE SESSION 1941-42. ~

F iv e  meetings were held, during the Session, at which the following 
papers were read :—

26th November, 1941. 14th Annual General Meeting. “ Notes on the
Decay and Destruction of Lumber, and Methods of Prevention,” by 
R . L. B r o o k s .

30th January, 1942. 08th General Meeting. “ Naval Aircraft and Air­
craft Carriers,” by L ie u t . - C o m m a n d e r  H. G a r d n e r ,  R.N.

27tli February, 1942. 69th General Meeting. “ The Value and Accuracy 
of Field Measurements,” by C. J. M a y  and R. P ik e .

27th March, 1942. 70th General Meeting. “ Gamma-Ray Well Logging in 
Trinidad,” by G l e n n  M. C o n k l in .

17th April, 1942. 71si General Meeting. “ Air-Raid Precautions,” by 
B r i g a d i e r  J .  G . G il iu a n  (S.A .).

Mr. L. K. White was elected Chairman, and Mr. A. F. Castle Hon. 
Secretary and Treasurer.

The average attendance of members and guests at meetings was 47, but 
it was brought up to this figure by the attendance of ladies at the meetings 
when non-technical papers were read.

There were 83 members on the roll at the end of the year, compared 
with 78 for the previous year.

The Annual Dinner was not held on account of the War.
The sum of $99.90 was contributed to the Benevolent Fund by members 

of the Branch and forwarded to the parent body. The sum contributed 
the previous year was $103.00.

An extract from a letter from the Secretary of the parent body states :—

“ Please convey to the members of the Branch the sincere thanks 
of the Chairman of the Fund.”

Great difficulty was experienced by the Committee in securing papers 
by members to be read before the Branch, and the thanks of the Committee 
are due to those members who gave much time and effort towards keeping 
the Branch in a live and useful state.

(Signed) A. F. C a s t l e ,
Honorary Secretary.

At the 79th Committee Meeting held on 12th January, 1943, the following 
'officers were elected for 1943 :—

M r . H. C. H. T h o m a s , Chairman.
D r .  F. M o r t o n ,  Hon. Sec. and Treasurer.
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B a l a n c e  S h e e t  a s  a t  3 1 s t  O c t o b e r ,  1 9 4 2 .

L i a b i l i t i e s .  
Subscriptions to Benevolent Fund :—

As per last Balance Sheet 
Received during the year

Remitted to London during year

To be remitted to London 
Income and Expenditure A ccount:—

As at 31st October, 1941 
Excess Income over Expenditure for year 

31st October, 1942
onded

$14.90
99.90

114.80
94.90

419.28

160.09
579.37

$599.27

A s s e t s .

Cash at Bank 
Cash in Hand

$19.90

I n c o m e  a n d  E x p e n d i t u r e  A c c o u n t  f o r  Y e a r  E n d e d  3 1 s t  O c t o b e r ,  1 9 4 2 .

E x p e n d i t u r e .

Car Hire— A.R.P. Lecture . 
Stationery, etc.
Postages . . . . .
Telephone . . . .

Excess Incomo over Expenditure

$7.50
5.31

13.97
4.41

I n c o m e .

Grants from Instituto of Petroleum, London

$31.19
160.09

$191.28

. $595.27 
4.00

$599.27

.. $191.28

$191.28

(Signed) L. A . B u s h e ,  
Chairman.

A. F . Ca s t l e ,
Hon. Sec. and Treasurer.

F . E . H u n t e r  i  .
H .  A .  H a r r i s  } A u d § £ r s -
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M i n u t e s  o f  t h e  1 5 t h  A n n u a l  G e n e r a l  M e e t i n g , h e l d  a t  A p e x  

C l u b  H o u s e  a t  8 .3 0  p .m . o n  2 5 t h  N o v e m b e r , 1 9 4 2 .

Mr. L. A. Bushe, on the invitation of the Hon. Sec., occupied the Chair, 
the Chairman of the Branch being out of the Island.

1. The Minutes of the 14th Annual General Meeting were read by the 
Hon. Sec., and their adoption, being proposed by Mr. A. J. Ruthven- 
Murray, seconded by Mr. F. Penny, was agreed to unanimously.

2. The Accounts for the year 1941-42 having been circulated, Mr. 
Ruthven-Murray enquired what was the grant at present being received 
from the parent body. Mr. L. A. Bushe explained that it was formerly 
£40 p.a. and was now £20 p.a. £20 of the £40 shown on the Balance Sheet 
was due from the previous year. In reply to Mr. Ruthven-Murray’s enquiry 
as to local revenue, Mr. Bushe stated that there was none whatever at 
present, the former Branch contribution of $1.00 per annum having been 
discontinued for some years.

Mr. A. F. Castle, replying to Mr. Ruthven-Murray, said there was a 
slight decrease in contribution to the Benevolent Fund over the previous 
year, but the amotmt was considerably higher than it had been three or 
four years previously, and remained round about $100. Mr. Busho 
remarked that the Branch was in a very satisfactory financial condition.

The adoption of the Accounts was proposed by Mr. II. D. Fletcher and 
seconded by Mr. H. MacLea and carried unanimously.

3 . The Report of the Committee on the working of the Branch during 
the Session 1941-42 was read by the Hon. Sec. The adoption of the 
Report having been proposed by Mr. F. E. Hunter, seconded by Dr. F. 
Morton, was carried unanimously.

4. Election of Officers.—Mr. Bushe informed the meeting that it was not 
necessary to have a ballot. There were three new members of Committee, 
Mr. G. F. Hazzard, Dr. F. Morton, and Dr. J. E. Smith taking the place of 
Mr. G. S. Taitt, Mr. H. W. Reid, and Mr. A. F. Castle.

The new Committee comprised: Dr. F. Morton, Dr. J. E. Smith, Mr. 
G. F. Hazzard, Mr. H. C. H. Thomas, Mr. L. A. Bushe, Mr. L. K. White, 
and ¿Vlr. F. W. Penny.

5. Auditors.—A vote of thanks to the retiring Auditors, Messrs. F. E. 
Hunter and H. A. Harris, was proposed by Mr. L. A. Bushe and seconded 
by Mr. A. F. Castle, and carried unanimously.

6. General.—The Chairmap remarked that the Branch was in a fairly 
healthy state, but it was obviously going to be more difficult for people to 
attend meetings. The Committee did not want the Branch to die, and the 
only way to keep it alive was to have papers to read at the meetings.

Dr. J. E. Smith proposed a vote of thanks to the retiring Hon. Sec. 
(Mr. A. F. Castle). This was seconded by Mr. Bushe and carried 
unanimously.

There being no other business, the meeting terminated at 9 p.m., after 
which a paper, “ The Analysis of Trinidad Crude Oils,” was read by Dr. F. 
Morton.
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G eology and D evelopm ent.

928.* More Wildcats Drilled in May, but Results Poor. L. J. Logan. Oil W kly ,
21.6.43, 110 (3), 11.— W ildcatting expanded materially in May, and discoveries 
increased above those for several preceding m onths, but the overall results were 
disappointing because the new producing areas were predominantly rated mediocre or 
poor. 65 wildcats or semi-wildcats succeeded against 46 and 43 in April and March 
respectively, but less new oil was found in May than in April or March. Only tw o of the
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Wav discoveries (new deep Ordovician pay field of Winkler County, W est Texas, and 
the new pay (Rodessa) of the New Hope field, Franklin County, E ast Texas, which was 
recently opened in the deeper Travis Peak sand) seem  likely, to  have reserves of
20,000,000 brl. or more. . . .

345 wildcats and semi-wildcats were completed in May, agam st 250 m April and 248 
in March The May discoveries m ay add 40,000,000-100,000,000 brl. to the U.S. 
reserves, whereas 60,000,000-150,000,000 brl. are ascribed to the discoveries in each 
of the months March and April.

The current oil production is about 127,000,000 brl./m onth. There appears to be 
little chance of 4500 wildcats being drilled in 1943.

During May Illinois had one small new field, seven substantial extensions, and four 
new p ays; Kansas had seven new fields and one new pay ; Oklahoma had one new 
pay, two gas-fields, and one gas-field extension.

The Winkler County Ordovician strike is on a narrow north-south Ellenburger 
structure outlined by geophysics. The first Lower Permian production of the eastern 
side of the Permian basin has been found at Vincent, W est Texas.

Tables give data about the wildcat completions by States for May and for the first 
five months of 1943, w ith some 1942 figures for com parison; and a list of the successful 
wildcats in May 1943, with name, location, completion date, depth, completion horizon, 
producing formation, initial production, structure, and m ethod of discovery.

G. D. H.

929.* Canadian Oil Production Down in First Quarter. Anon. Oil Wkly, 28.6.43, 
110 (4), 55.— During the first three m onths of 1943 Canada produced 2,501,867 brl. of 
crude and natural gasoline against 2,644,684 brl. in the same period of 1942. Alberta 
gave 2,427,455 brl. in the first quarter of 1943, of w hich 2,269,578 brl. came from 
Turner Valley. In the same quarter of 1942 Alberta produced 2,604,299 brl., and 
Turner Valley 2,473,928 brl. The Northwest Territories yielded 38,037 brl. of oil in 
the first quarter of 1943, and Ontario 29,749 brl., the corresponding figures for the 
first quarter of 1942 being 129 brl. and 35,108 brl. G. D. H.

I
930.* Mexican Crude Production Running Below Last Year. Anon. Oil Wkly, 28.6.43, 
110 (4), 55.—The crude-oil output of Petróleos M exicanos, the Mexican Government 
oil company, is below the 1942 level. The March production for the southern zone is 
slightly above that for February. In  the th irty days ending 19th April the northern 
area gave 2,203,122 brl., the bulk of it from Poza Rica. G. D. H.

931.* New Oil-Field Opened in Southern Alberta. Anon. Oil W kly, 28.6.43, 110 (4), 
55.—Oil production has been obtained in the V auxhall field, A lberta, 50 ml. north-east 
of Lethbridge. v

Imperial-Armelgra No. 1 well is giving 35 brl./day by  pum ping. G. D. H.

932.* Oil Supply Near Arctic Circle Made Available by Army. Anon. Oil Wkly,
5.7.43, 110 (5), 50.— In 1920 a single w ell found oil on th e  Mackenzie R iver, near Fort 
Norman, and the oil was refined and used locally. In  1942 it w as realized that military 
installations in Canada and Alaska could be supplied w ith  oil from this area, if the 
products could be made and transported to them . W ells have been drilled, a pipe-line 
is being laid, and a refinery will be built in spite of great difficulties. Sufficient oil is 
understood to have been obtained to m eet the original specified requirements.

G. D. H.

933.* Whence Cometh Our Future Oil? Anon. Oil W kly, 12.7.43, 110 (6), 22.—
Recent sharp rises in U.S. oil production indicate th at in less than a year the surplus 
production capacity will have been fully absorbed.

There has been a sharp decline in the quantity of new oil found annually during the 
past four years. Various surveys have shown th at the rate of finding oil has fallen in 
spite of an increase in wildcat footage and a continuation of a high rate of drilling 
wildcat wells. The new fields found have been smaller in size than those discovered in 
preceding years.



Denison believes that deeper drilling on known producing structural traps offers the 
quickest method of maintaining daily productive capacity. In  m any areas 5000 ft. or 
more remain to be tested below recent producing traps, and while a great m any of these 
structures will require w ells over 10,000 ft. deep, none need exceed 15,000 ft. In  such  
drilling, materials may be conserved, the location of the structure is known, and 
geophysical work and much geological work are unnecessary.

Levorsen maintains that m any layers of geology, each w ith its own wedge-belts of 
porosity, facies and lithological changes, structural history, and oil and gas geology, 
remain to be explored. H e notes that some thousands of miles of wedge-belts of 
porosity remain to be explored. Krynine and Levorsen believe that more detailed 
geological studies and re-examination of existing data will prove valuable in locating  
stratigraphic traps at reasonable cost. Geologists have become buried in routine 
service work, which prevents the paying of adequate attention to the discovery of new  
fields. The oil industry’s economic framework does not encourage the geologist to  
fulfil this most important function.

Pratt states that mental outlook is a greater obstacle to oil-finding than the physical 
conditions within the earth’s crust. Too much attention is paid to re-working limited 
unknown oil-bearing areas, too little to expanding the search.

Knowlton advocates improved secondary recovery work as a means of increasing 
production, apart from exploratory drilling. Torrey estim ates th at the U.S. oil 
reserves could be increased by more than 4,000,000,000 brl. by wide application of 
suitable secondary recovery technique. Low oil prices seem  to be a retarding factor in 
secondary recovery work. G. D. H.

934.* Well Completion Rate Up in June ; Total Down 21-7% for Year. Anon. Oil 
Wkly, 12.7.43, 110 (6), 69.— During the four w eeks ended 26th June the completions 
averaged 367 per week, the highest rate in 1943, but 6% below the June 1942 figure. 
In the first half of 1943 the completions (8732) were 21% below the total for the same 
period of 1942. So far th is year Californian completions are nearly double those for 
the first half of 1942, those of Colorado and K entucky double, and those of W yoming, 
Montana, and Arkansas have increased by 59%, 28%, and 13%, respectively.

This year Texas completions are 41% below the figures for the first half of 1942. 
Other decreases are : Illinois 7%, Indiana 40%, Louisiana 42%, Michigan 30%, 
Mississippi 72%, N ew  Mexico 39%, Ohio 23%, Oklahoma 15%, Pennsylvania 33%, 
and W est Virginia 18%.

Tables give data on completions by States and districts for June 1943, and for the 
first half of 1943, w ith comparative figures for other months and for 1942. G. D. H.

935.* More Rumanian Oil for Germany Sought; but Concern Felt for Declining Output.
Anon. Oil Wkly, 12.7.43, 110 (6), 70.— The Germans have been collaborating in 
expanding oil-transporting facilities in Rumania, both pipe-line and rail, and a canal 
from Constanta to Bucharest is planned.

Rumanian oil constitutes about one-third of the oil available to the A xis in Europe,
and the exports to Germany form about a fifth of the total oil consumption of Axis-
controlled Europe. The Rumanian output in 1942 is estim ated at 34,000,000 brl., a 
decline of 10% on the 1941 output, and little more than half of the 1936 output. The 
decline in Rumanian oil production was begun by governmental policy which dis­
couraged development, and in recent years it has been accelerated by excessive pro­
duction rates in developed fields.

In  1941 the Buzau and Bacau districts gave about 250,000 brl. The Dam bovitsa  
district was at its peak in 1936, but by 1941 had declined to about a third of the peak  
figure. The Prahova district’s peak production was in 1939, but it suffered a much 
smaller decline to 1941. G- D. H -

936.* Crude Production Rising in North-Western Canada. Anon. Oil Wkly, 12.7.43, 
110 (6), 71.— In April 1943 the North-w est Territories produced 19,692 brl. of oil, 
compared w ith 2 brl. in April 1942, and the total for the first four months of 1943 is 
57,729 brl.

During April 1943 Canada produced 837,072 brl., and for the first four months of 
1943 the total is 3,338,939 brl. of 35 gal. Of this last total Turner Valley yielded  
3,022,566 brl. G- D - H -
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937 * Rate of Wildcatting Slows Down During June. L . J . Logan. Oil Wkly, 19.7.43,
110 (7) 13-16- Although fewer wildcats were com pleted and fewer discoveries made
in June than in May, the total oil discovered m ay have been as much as in May, and 
some of the discoveries may develop into major reserves. 50-100 million barrels of 
reserves may have been found in June, but March and April each had 60-150 million 
barrels of possible reserves. E ven the more optim istic figure for June is 20 million 
barrels below the month s production.

Only 1602 exploratory tests were completed in the first half of 1943, and 99 of these 
were semi-wildcats. 224 of the 1503 w ildcats found oil, gas, or distillate, compared 
with 281 out of 1519 in the first half of 1942.

During June 1943 53 new oil, distillate, or gas-fields, new pays or extensions were 
opened. There were 26 new oil-fields, and 11 new pays. A  major discovery may have 
been made in California, where there may be a ¿-ml. extension to the Republic pool, 
which has already given 11,000,000 brl. The drilling is to about 3100 ft.

On a seismograph-outlined anticline in Winkler County, W est Texas, a discovery 
well has flowed 1370 brl./day from the Ellenburger at 10,647-10,697 ft. The Keystone 
field of the same County, another probable major discovery, has had a discovery well 
which flowed at 6788 brl./day from the Ellenburger a t 9655 ft. There may also be 
production in the Clear Fork (Permian) and Silurian. There w as 307 ft. of highly 
productive gas-distillate section in the upper Ellenburger, followed by 131 ft. of oil- 
zone.

Illinois had two new oil-fields and three new pays in  June, w hile Kansas had six new 
fields; Oklahoma has two new oil-fields, tw o new gas areas, and a new pay discovery.

Tables give by States details of the June, and January-June completions for 1943, 
and comparative totals for May 1943 and the first half of 1942. D ata presented for the 
June 1943 discovery wells include location, depth, producing formation, structure, 
initial production, oil gravity, etc. G. D. H.

938.* Preliminary Explorations Give Promise Ecuador Will Grow in Oil Importance.
Anon. Oil Wkly, 19.7.43, 110 (7), 54.— The Ecuador oil production recovered in 1942, 
and preliminary work indicates a growth in importance of the country’s output when 
equipment becomes more freely available.

Geophysical work is being continued in the coastal region, and extensive preliminary 
work is understood to have been carried out in the interior region.

The country’s output is about 2-25 million brl. /year, and crude and refined products 
are exported. 1-5 million brl. were exported in 1942, against 840,000 brl. in 1941.

Ancon, on the Santa Elena, is the chief field, and yields oil from Eocene sands at 
1200-6000 ft. The oil is in lenticular sands and trapped against faults, and an area of 
about 12,000 acres has been proved. N orth and w est of Ancon are several small fields 
giving oil from shallow wells and pits.

Tables give oil-production and consumption data for Ecuador in recent years.
G. D. H.

939.* Testing Oil-Sand at Athabasca, Canada. Anon. Oil Wkly, 19.7.43, 110 (7), 56. 
-—Deca 2, a well in the Athabasca fields, has struck oil a t 1655 ft., an 8-ft. oil-saturated 
core having been obtained in the Grandrapids sandstone. Atadone 2, a mile to the 
west, found a 50-ft. oil-sand at 1651 ft. Another w ell is to be drilled 6 ml. to the east.

G. D. H.

940.* Crude Production Higher in New Brunswick County. Anon. Oil Wkly, 19.7.43, 
110 (7), 56.— During 1942, 27,270 brl. of crude were produced in Albert County, New 
Brunswick, an increase of 3464 brl. over the 1941 output. G. D. H.

941. Oil-Zones of the United States : Triassic-Jurassic. Anon. Oil Oas J .,  22.7.43,
42 (11), 40B.—Following the Appalachian revolution there was widespread erosion of 
the land surface w ith the deposition of salt and then red beds in th e  Permian. This 
continued into the Triassic, but in the Jurassic the sea invaded from the Gulf of 
Mexico and the North Pacific. In  the Gulf area, red beds were deposited, followed by 
salt, then the Snqackover limestone, which is the main producing horizon of a belt of
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fields running roughly along the Louisiana-Arkansas border. R ed beds rest on the  
Smackover, followed by the marine Cotton Valley, w hich produces over a more 
restricted area.

In the Rocky Mountain area the Sundance (Jurassic) rests on Chugwater Triassic 
red beds, and produces in the W ind River, Green River, and Powder R iver basins. 
There is Morrison production in W estern Colorado and U tah. In  Montana the Ellis 
(Sundance equivalent) rests unconform ably on the Mississippian and is productive at 
Kevin-Sunburst.

There is little likelihood of finding oil in the Triassic anywhere in U .S.A . A ttem pts 
to extend Jurassic production w est from Arkansas into Texas have failed, probably 
due to lack of porosity. The porosity m ay have been caused in places by erosion when  
the sea retreated. The formation wedges out northwards. The extension of the  
Jurassic south and w est from Arkansas is unknown.

The Ellis and Sundance were deposited in Upper Jurassic tim es by  sea as it spread 
over an old land surface, w ith  th e  consequent possibility of numerous stratigraphic 
traps. The Morrison is largely fresh-water, and is not expected to yield much oil.

Since much of U .S.A. was land in Triassic and Jurassic times, the formations below  
the LoWer Cretaceous are potential stratigraphic traps. From Northern Canada to  
Montana only the Madison has proved im portant, although there are limestones from 
Pennsylvanian to Devonian age.

A map is appended showing the Triassic and Jurassic fields, outcrops, and 
possibilities. G. D . H .

942. June Completions Are Up 10 per cent. Anon. Oil O asJ., 22.7.43, 42 (11), 61.—  
1309 wells were com pleted in June, 10% more than in May, and 13-8% more than in 
June 1942 ; 726 were oil-wells and 157 gas-wells. Gains in  completions occurred in the  
Appalachian area, K entucky, Michigan, Illinois, Oklahoma, and California.

A table summarizes by States and districts the operations in June 1943, giving the 
numbers of each type of completion, the tota l footage, and the numbers of wells in 
different depth ranges. G. D . H.

943.* Question of Adequate Producing Ability Becomes Foremost Oil Problem. W . L.
Baker. Oil Wkly, 26.7.43, 110 (8), 12.— The main oil-industry problem has changed 
from shortage of transport to  shortage of production during the first half of 1943. The 
rising rate of manufacture of war weapons suggests that the war-time use of oil has not 
yet reached its peak level. D evelopm ents so far in 1943 do not indicate th at a  record- 
breaking oil output could be attained and maintained for any length of time. During 
July the production was about 4,100,000 brl./day, 300,000 brl./day more than in 
January, and only 38,000 brl./day below the all-time peak of December 1941 and 
January 1942. 706,881,000 brl. of oil were produced during the first half of 1943, and
it seems likely that the year’s total m ay be 1,525,000,000 brl. In  1941 it  was
1,404,000,000 brl.

Above-ground stocks have fallen during the past six months.
I t  has been indicated th at the U.S. production is not necessarily capable of being 

maintained at more than 4,200,000-4,300,000 brl./day during 1944 and 1945 w ithout 
waste, and the rising demand is already approaching 4,200,000 brl./day.

21,412 wells were drilled in 1942, a third less than in 1941; in the first half of 1943, 
8695 wells have been completed.

It is generally accepted th at the current discovery rate is inadequate, and most 
believe that more materials and a rise in crude prices are necessary. Political circles 
are greatly interested in these m atters, and higher crude prices seem likely to  
materialize. Spacing regulations have been relaxed in almost all the shallow areas, 
and with the completion of pipe-line, aviation spirit, and synthetic-rubber plant 
projects, steel allocations for drilling m ay become more generous. G. D. H .

944.* An Optimistic Angle on Reserves. D. Hager. Oil Wkly, 2 6 .7 .4 3 ,110 (8), 18.—  
In the Elk Basin field of Northern W yom ing and Southern Montana prolific wells have 
been obtained in the Palaeozoic, as m ight have been expected from developm ents at 
Byron farther south. All W yom ing structures not y e t drilled to the deeper Permian 
and Pennsylvanian horizons are likely to  have w ells deepened rapidly. There are,
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however not many structures of any size in Northern W yom ing and Southern Montana 
which remain untested. In  Northern and Central Montana there are numerous domes 
and faulted structures awaiting testing, and these m ay produce at depths of 3000-

8°Madison and Devonian tests are being made in Northern Montana, where there are 
sharp folds and fault-block structures. Nearly all these structures can be determined 
by surface geology, but in the Dakotas geophysical investigations w ill be needed in some 
areas. The Dakota sandstone and the Lower Palaeozoic beds have oil possibilities in 
the Dakotas. The area of Nebraska w est of the Nem aha ridge and south-east of the 
Black Hills uplift is merely a continuation of the K ansas producing area, and here 
geophysical prospecting should prove fruitful.

Arizona and Utah have favourable areas, and large sectors of W est Texas and New 
Mexico are only partly tested. Western Kansas should provide numerous new fields. 
Prospecting in the Forest City basin has been unsatisfactory, and the few wells drilled 
scarcely scratched the area. Pennsylvanian, D evonian, and Ordovician horizons 
there may well provide oil- and gas-fields. I t  is difficult to  locate structures in Michi­
gan except by subsurface work, and this State possesses m uch untested acreage. 
Western Illinois should provide numerous limestone fields in  th e  Devonian, Silurian, 
and Ordovician. Indiana has not been so intensively prospected as many assume, 
and Kentucky’s best chances of deep production are in th e  Coal Basin of the central 
and south-west parts of the State. Mississippi has not been thoroughly prospected. 
Deeper production and new fields may be expected in Louisiana and Arkansas.

Geophysical investigations w ill be needed in Alabama, Southern Georgia, and 
Florida before oil in commercial quantities is likely to be found. California’s best 
prospects lie in deepening wells in present fields and drilling old folds only slightly 
tested.

There are not many areas which will justify extensive prospecting campaigns, but 
new activities are now justified in all the outlying areas passed over lightly when the 
prolific East Texas and W est Texas fields were found. D ue consideration must be 
given to the choice of the best method for investigating each area. G. D. H.

945.* Results of Intensive Wildcatting Not Enough To Meet Needs. Anon. Oil Wkly,
26.7.43,110 (8), 21.—The wildcatting carried out in  U .S. th is year is almost an all-time 
record, but it has not fulfilled the P.A.W . programme. 3264 w ildcats were drilled in 
1941, and 3166 in 1942. 4500 were demanded for 1943 in an effort to  find sufficient 
flush fields to assure the maintenance of a producing capacity adequate to war needs.

1602 exploratory tests were completed in the first half of 1943, and while numerically 
at about the 1942 level, the proportion of successful w ildcats is considerably below the
1942 figure. Only 14-9% of the 1943 wildcats have found oil, gas, or distillate, whereas 
the figure was 18-4% for the first half of 1942. In  1943 there have been found 133 new 
oil-fields and 51 new oil horizons, against 161 new  oil-fields and 86 new oil horizons in 
the first half of 1942. A liberal estim ate of the volum e of oil found in the first half of
1943 is 700,000,000 to 750,000,000 brl.— about the same as th e  production in the same 
period—but conservative estimates reduce the discoveries to about 350,000,000 brl.

Nearly a dozen fields w ith reserves estim ated a t about 20,000,000 brl. have been 
found in the first half of 1943. Guijarral Hills, California, is an Eocene shore-line 
field which may have a reserve of 25,000,000 to  50,000,000 brl. A north-west 
extension or a new pool adjacent to the small but prolific Republic pool has been found, 
and a reserve of 15,000,000 brl. is allotted to  it. On th e  T exas Gulf Coast there is a 
two-mile extension to the Stowell field. E ast Texas has a major discovery (New Hope), 
and West Texas probably has four.

No discoveries of first-class importance were made in Michigan during the first half 
of 1943, but Illinois had a substantial addition to its reserves.

The chief features of the w ildcatting in other States and areas are noted, and a table 
classifies the tests by States, w ith some 1942 figures for comparison. G. D. H.

,^00 â^e 0® More Than Completions as Wells Are Shallower. Anon. Oil Wkly,
-6.7.43, 110 (8), 32.— During the first six m onths of 1943, 8695 w ells were completed, 
wit i an average depth of 3043 ft. The corresponding figures for the first half of 1942 
were 1 l,lo 7  wells and 3122 ft. This reduction in average depth is due to heavy drilling
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in the Atlantic coast area, where the depths involved are relatively small. The demand 
for heavy crudes has led to a concentration of drilling in shallow, heavy-crude fields, 
and so California has drilled nearly tw ice as m any w ells as in the first half of 1942, but 
has increased its footage by only about one-fifth. The average w ell depth on the  
Louisiana Gulf Coast was 9087 ft., on the Upper Gulf Coast of T exas 7721 ft., and on 
the Lower Texas Gulf Coast 5939 ft. The average in Arkansas and Mississippi exceeds 
5280 ft.

Tables give the total footage, average footage, and number of completions annually 
since 1925, and similar details by States and districts for the first halves of 1941, 1942, 
and 1943. G. D. H .

947.* Well Completions Drop in 1943 ; Some Areas More Active. Anon. Oil W kly,
26.7.43, 110 (8), 34.— Due to man-power and supply difficulties, drilling this year has 
been at the lowest level since 1933. This year drilling has been at the rate of about 
17,500 wells/yr., some 22% below the rate for the same period of 1942. Since w ild ­
catting was at about the same level as in 1942, the decrease in 1943 com pletions is in 
proven fields.

Relaxation of well-spacing regulations has led to a sharp increase in drilling in 
California, where completions have been at nearly tw ice the 1942 rate. There has been  
great activity in shsffiow heavy-oil fields, the average drilling depth in the first half of 
1943 being 3266 ft., against 5157 ft. in 1942 and 5759 ft. in 1941. In  spite of th is great 
increase in drilling, the producing capacity has not risen.

In the E ast and the Middle W est and Mid-Continent also there has been some 
relaxation of spacing regulations. Here w ildcatting results have been mediocre, and 
relatively few fields of major importance have been opened. Illinois has had no 
spectacular discoveries, but has had a substantial number of discoveries of sm all new  
fields, new pay horizons, and extensions to established fields.

Indiana’s completions are down b y  28%, Ohio’s by  23%, Pennsylvania’s b y  33%, 
and West Virginia’s by  18%. In  Kansas the completion rate is alm ost unchanged, 
but there were 15%, 13%, 43%, and 41 % declines in the first half of 1943 in Oklahoma, 
Arkansas, North Louisiana, and Texas, respectively. Montana and W yoming had  
increases in drilling amounting to 28% and 59%, respectively.

A table gives by States details of the completions in the first half of 1943, w ith  some 
1942 data for comparison. G. D. H.

■

948.* Rigging Up Rotary for Test West of Calgary. Anon. Oil Wkly, 26.7.43, 110 
(8), 52.— 40 ml. w est of Calgary rotary equipment is being installed at a well now  
1490 ft. deep, and it is expected to drill to the Madison at about 3000 ft. G. D . H.

949.* Dry Gas Discovered in Fort Norman Area. Anon. Oil Wkly, 26.7.43, 110 (8), 
52.—While drilling for water in the Fort Norman area, U nited States Army engineers 
have discovered dry gas. G. D . H .

950.* Wartime Exploration in Canada Extensive. Anon. Oil Wkly, 26 .7 .4 3 ,110 (8), 
52.—A 12,000-ft. well is to  be drilled off Prince Edward Island.

In the Athabasca area wells have m et the oil-saturated sands at 1655 ft., and there 
seem to be possibilities of a  new field. So far drilling in the Taber and Ram  River 
areas of Alberta has not shown great commercial promise. There has been some 
drilling at Vermilion. G. D. H.

951.* Royalite Oil Is Active in Alberta Mountains. Anon. Oil Wkly, 26.7.43, 110 (8), 
52.—Drilling by R oyalite has begun 65 ml. w est of R ocky Mountain House, Alberta, 
and 6 ml. west of Nordegg. Hom e Oil drilled some w ells in this general region, and
Ram River Oils has also drilled in several places, the latter company being reported to
have found definite prospects a t one point. Gas is stated to have been found 70 ml. 
south-west of Rocky. Thirty years ago a w ell 20 ml. w est of R ocky encountered oil.
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952* Petroleum Exploration and Development in Wartime. E . de Golyer. Petrol.
Enqr, Reference Number, 14 (10), 37.— A third of the world’s total oil output formerly 
started on its way to market over the waters of th e Gulf and Caribbean, and much of 
it went to U.S. North Atlantic ports. Loss of tankers through various war causes has 
necessitated the provision of other means of transport tank-car, barge, and pipe-line 
—on a far greater scale than previously. The refining industry has been revolutionized 
by great changes in the types and amounts of products required.

Before the U.S. entry into the war it was believed th at the rate of production could 
readily be substantially increased, but such a belief has proved unduly optimistic. The 
rate of oil discovery in the past four years has failed to m aintain the reserves, and at 
the same time has prevented the easy attainm ent of an increased rate of production, 
which is most quickly obtained by the discovery of new fields.

There has been, and still is, an excess producing capacity, but part of this is not 
accessible because of transportation restrictions. Moreover, war demands are likely to 
increase.

In the past few years wildcatting and geophysical work have been carried out on a 
greater scale than ever before, but the results are below hopes and needs. Since 1938 
the number of fields discovered each year has decreased. During the period 1926-1938, 
omitting 1932 and 1933, over 1,000,000,000 brl. of crude was discovered yearly. The 
average for the entire period exceeded 2,000,000,000 brl./year. The decreasing annual 
reserve discoveries of recent years m ay indicate the approach of the end of the phase of 
search for structural traps. Stratigraphic traps m ay provide the much-needed in­
crease in producing capacity.

Exploitation also has its problems, and, due to shortage of equipment, drilling in 1942 
was reduced to 60% of that in 1941. G. D. H.

Drilling.
953.* Lubrication and Inspection of Drill-Pipe-Handling Equipment. G. E. Mullinix.
Oil Wkly, 31.5.43, 109 (13), 11-12.— Because the rotation of the sheaves in the 
travelling block is readily apparent, the few lubricating points on th is unit are usually 
serviced much as specified by its manufacturer, while the hook, immediately below, is 
less likely to receive either regular or correct lubrication at all the dozen or more 
bearing or working surfaces. For the hook there m ay be required tw o types of grease, 
each of these again being changed for the proper w eight to fit summer or winter 
operating temperatures. Since the typ es of bearing surfaces in  various makes of hooks 
change with the individual design, it is not possible to  provide a general specification 
which will cover all uses. The recommendation of the hook manufacturer should be 
followed closely, if maximum service w ith minimum wear is to  be attained. For the 
bearing points equipped w ith grease-gun fittings, the proper seasonal grade of grease 
should be used, the gun being relied upon to furnish th e  force for expelling the old and 
worn grease and distributing the new lubricant around the wearing surfaces. This 
same type of grease, applied to those areas designated as grease-brush lubricated, may 
fall short of attaining its full protective purpose. Generally, a grease brushed on must 
have more adhesive properties than a gun grease, more body to resist being scraped 
from the surfaces it is intended to protect, and a higher resistance to dilution, cutting, 
or emulsion when in contact w ith water. Some companies use the same lubricant 
specified by the manufacturers of their wire drilling line for coating surfaces such as 
the hook-elevator link contact, finding that although basic conditions vary greatly, the 
ultimate effect of the lubricant is close to that demanded by the service.

Oil for such points as demand this type of lubricant m ust be of the proper con­
sistency, non-gumming under heat, w ith low pour point, and fresh stock. The practice 
sometimes resorted to of using reclaimed oil from engine crank-cases, even if the 
material be strained, filtered, or even centrifuged, is one which effects a minor 
economy so inconsiderable when compared to the probable damaging of several 
hundred dollars worth of irreplaceable equipment th at it should not be tolerated under 
any conditions. Even if the lubricating qualities of such reclaimed oil seem unim­
paired, its liability to flushing from the bearing by even  a small amount of water 
makes it a distinct hazard to effective equipm ent operation.

Other details are givqn. A. H. N.
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954.* Hillside Blow-Out Necessitates Ingenious Repair Method. C. R . Dale. Petrol. 
Engr, June 1943, 14 (9), 33-36.— The topography of the Ventura field is rugged, 
consisting mainly of steep hills separated by canyons. The surface elevations of the  
wells vary over several hundred feet. One morning in early February water began 
flowing from the side of a hill above one of Shell’s lease roads that had been built 
through one of the canyons. The water was followed by mud, gas, and muddy, salty  
water w ith coifeiderable sand and a trace of oil. A crater formed, and in less than 24 
hours it was approximately 10 ft. in diameter. B y  the tim e the flow of fluid was shut 
off this crater had reached a diameter of 50 ft. The exposure a t the crater definitely 
had the appearance of a fault-zone. The flow gradually increased until it reached a 
maximum of about 10,000 brl./day, and varied betw een this rate and 5000 brl./day  
until shut off. Virtually all the flow was a frothy fluid of medium brown colour. 
The temperature at the m outh of the crater averaged 100° F . The flow was by surges 
coming at about 5-minute intervals.

Tests to find the offending well by using a detector in mud and water pumped in the  
surrounding wells and by  chemical analysis of the crater fluid proved unsuccessful. 
Pressure observations were made at the various wells both w ith the wells shut in  and 
while pumping in mud or water. These pressure measurements gave some interesting 
information on W ell 116, located more than 1000 ft. from the crater, which eventually  
proved to  be the offending well. The static pressure taken 4 hours after this well was 
shut in showed a formation pressure of 1700 lb./sq. in. a t 7515 ft.— a pressure much  
lower than expected. On the following day (after being shut in for 22 hours) the  
pressure at 7515 ft. was 1685 lb ./sq . in., or nearly the same as for the day before. A  
third pressure survey was made after the w ell had been shut in 46 hours, and the 
pressure at 7515 ft. was found to be 1670 lb ./sq . in., or 15 lb. per sq. in. lower than the  
pressure measured 24 hours previously. Two readings were taken below the bottom  
of the tubing, and failed to  indicate a static fluid gradient.

To determine definitely the source of the trouble, Shell took thermal logs of the wells 
surrounding the crater, beginning w ith  W ell 116, in  which the pressures had been 
found lower than expected. The thermal logs in all the wells except W ell 116 showed 
no break in the therm al gradient. In  W ell 116, however, the survey showed the  
temperature at 1150 ft. to  be 16° higher than the normal gradient, and indicated a flow 
of warm fluid on the outside of the water string from a depth of about 2500 ft. up to that 
point. Mercaptan in gas was used as a detector after that, and its odour was notice­
able in the crater 24 hours after pumping the gas. The well was then repaired and 
flow stopped. A . H . N.

955.* Sodium Silicate Mud Used to Drill Deep Shale and Salt-Water Zone. C. C. Pryor. 
Petrol. Engr, June 1943, 14 (9), 108.— In  a well where drilling was of an extrem ely  
hazardous nature, the drill-pipe had a great tendency to stick, and where great thick­
ness of heaving salt-water shale zone was to be encountered, it was decided to  use 
silicate mud. Silicate of soda muds prevent hydrous disintegration and swelling of 
heaving shales, and they  are particularly suited to supply the high mud weights 
necessary to balance the abnormally high formation pressures associated w ith salt 
water. The sodium silicate liquid weighs 11-8 lb./gal., whereas ordinary water-base 
muds start w ith  water at 8-33 lb ./gal. This extra w eight permits use of very heavy  
muds w ith greatly lowered content of suspended solids. Obviously, th is feature 
permits easier control of the viscosity, gel strength, and, other properties, simplifying 
control of both the salt water and the shale. Flocculation of drilling fluid due to the  
salt water is prevented by use of the sodium silicate, and the mud protects the open 
hole, preventing sloughing of the shale, stuck drill-pipe, bridging, and high-pressure 
gas blow-outs. Details of the w ell programme are given, together w ith  properties of 
mud for two drillings.

The total mud cost for drilling the well to  total depth of 10,336 ft. was approxim ately  
$14,000, as compared w ith a cost of about $25,000 for drilling other wells previous to  
No. 33 w ith water-base mud, thus resulting in a saving on mud alone of about $11,000. 
Down time because of stuck drill-pipe, fishing jobs for tools lost in the hole, etc., was 
entirely elim inated; also, the hazards of drilling the high-pressure zone were minimized 
because of the close control of the mud possible.

I t  is concluded that during the tw o drillings, especially in the second hole, the 
accomplishment of carrying a directionally drilled hole would have been virtually
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impossible with almost perfect hole conditions. Cuttings obtained showed perfect 
bit-marks. If a water-base mud had been used the Oligocene shale would have gone 
completely into the mud, and the w all would subsequently have swelled or heaved 
into the hole, requiring reaming and washing, such as has resulted in other wells. 
Whipstock setting or running of knuckle-joints would have been extrem ely hazardous 
had the hole not been well conditioned. U se of silicate m ud resulted in each whip- 
stock being set and retrieved and knuckle-joints run w ithout incident. •

It was possible to land a short string of 5-in. casing on bottom  and cement to the 
test-sands drilled. Results of drilling the tw o holes show the necessity of using a 
sodium silicate mud in operations involving extended controlled drilling in the shale 
in the East Hackberry Dome section. A. H. N.

956.* Electrical Logging in Oil-Base Drilling Fluid. W . A. Sawdon. Petrol. Engr, 
June 1943, 14 (9), 124.— Oil is a dielectric and, offering infinitely high resistance, 
carries no electric current. Oil-base drilling fluids, w hether consisting entirely of oil or 
being compounded of oil w ith other substances, therefore interfere w ith electrical 
logging of a hole unless some means is provided to transm it the eurrent from the 
formation to the electrode. Oil-base drilling fluids have come into rather extensive 
use to meet certain conditions, particularly in  drilling through low-pressure sands 
where loss of water into the productive formation is detrimental. Equipment has 
therefore been developed to procure a reliable electric log of a hole w hen it is full of 
oil or an oil-base fluid. Such equipment also perm its obtaining an accurate log of a 
hole full of fluid composed partly or com pletely of oil from a formation passed through 
or entered during drilling operations.

Drilling fluids made of native clays, w ith or w ithout admixtures, or composed 
entirely of prepared bentonite and water, provide adequate conductivity for electrical 
logging operations. Even distilled water could be used for drilling and an electrical 
log obtained with a standard type instrument, because of the readiness of water to 
dissolve various substances from the formation and thus become an electrolito. When 
using oil, however, it is a different m atter. Most oil-w ater emulsions offer such high 
electrical resistance that no electrical formation logging can be done in such a medium 
without employing an instrument that w ill cut through the oil-mud film on the wall of 
the open hole and make a firm contact w ith the form ations to be traversed. B y  means 
of this contact, maintained during the passage of the instrum ent through the forma­
tions being logged, the electrical properties of the form ations are transm itted to the 
instrument.

The instrument is described in detail. Typical logs are given as illustrations.
A. H. N.

957.* How to Inspect Wire Rope. A. J. Morgan. Oil W kly, 7.6.43, 110 (1), 16.—
Methods of inspecting wire rope can be fairly w ell standardized, although inspection 
practices must necessarily vary to allow for the peculiarities of th e  individual installa­
tion. Evidences of deterioration in wire rope will, w ith in  fairly w ide limits, be the 
same whether the rope is working on a draw-works hoist or a sm all electric hoist. 
Frequency of inspection, however, can vary from daily to yearly, depending on the 
installation.

Deterioration of wire rope will be evidenced by  : (1) Broken wires ; (2) worn w ires; 
(3) pitted or corroded wires : (4) drastic reduction in rope diam eter and excessive 
lengthening of lay ; (5) marks of mechanical abuse, such as flattening and distortion. 
To inspect wire rope properly is to discover its w orst spot. Thus, an inspection must 
include the entire length of the rope. If the rope is covered throughout its length with 
a heavy lubricant on the outside w hich obscures a view  of th e  broken wires and of the 
abrasion-wom surfaces of the wire, provision m ust be m ade for the inspection to 
ascertain where the wire breaks are occurring and the degree of the abrasion abuse the 
rope has suffered. In  the majority of instances, how ever, it w ill be possible to ascertain 
the section of rope showing the m ost deterioration sim ply by looking at it.

Inspection procedure is detailed under six separate headings. A  table gives 
diagnosis of trouble by listing characteristics and courses of different typ es of breaks.

A. H . N,
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958.* Procedure for Reclaiming Worn Slush-Pump Rods by Metallizing. E . J . Calk. 
Oil Wkly, 7.6.43, 110 (1), 24.— T he rods are first annealed, and are then  m ounted in a 
lathe between centres. Due either to service or the annealing, the rods are alw ays 
found to be bent, so the first operation is to straighten them . This is done by applying  
heat with an acetylene torch at the point of greatest deflection or bend, and bringing a 
set of rollers which are m ounted in the tool-holder of the lathe against the heated  
portion, thus forcing the rod to run true, or, in other words, straightening it. A tool 
is then mounted in the tool-post of the lathe and the rod machined, a very coarse feed  
being used so as to give a very rough m achined surface, alm ost the same as a threading  
effect. At each end of th is m achined portion the rod is under-cut or dove-tailed, so as 
to lock the metallizing m etal on to the rod.

Metal is then sprayed on to the rod to a sufficient depth to give an oversize of 
approximately -¿g in. greater than the finished size. The rods are then  ground and 
polished to bring them  back to th e  original size. A . H . N .

959.* How to Inspect Sheaves Used With Wire Rope. A. J . Morgan. Oil W kly,
14.6.43,110 (2), 42.— Proper inspection of wire rope m ust necessarily include exam ina­
tion of the equipment on w hich it is being used. In  the m ajority of instances the  
cause of abnormal deterioration of w ire rope is to be found in th e  machinery on which 
it is operating. The principal item s to  be checked are : (1) Sheaves. (2) Drums. 
(3) Reeving. (4) General operating conditions.

Sheaves are discussed and the necessity for th e  inspection of their size, grooves, 
materials, operation, and general conditions is stressed. A  sheave th at is out-of-round 
or has a flat spot on its bearing surface w ill also cause w hipping of th e rope, and m ust 
be repaired immediately. Sheave-grooves should be either m achined or ground to  a 
smooth and true surface and contour. W hen a sheave-flange is broken off, th e wire 
rope may jump this flange and cause serious damage both  to  th e  rope itself and to the  
machinery. I f  the rope does not jum p th e  flange, it is a t least likely to come in  contact 
with the sharp edges of the broken flange, w hich m ay gouge it badly. Such sheaves 
should be replaced w ithout delay. A. H . N .

960.* When to Replace Wire Rope. A. J. Morgan. Oil W kly, 28.6.43, 110 (4), 36.—  
Important though it is, the question of w hen a wire rope should be replaced is very  
difficult to answer in general term s. There are no hard-and-fast rules th at te ll just 
when to remove rope from all installations. Safe, economical, and practical rope- 
removal practice can be established only by  close study of each installation. Two 
considerations apply in every case : (1) sa fe ty ; (2) econom y. Thus, the question to  
be answered really is, “ How early should a rope be rem oved for sa fety ’s sake ; and how  
late can it be removed for economy ? ”

It is common practice to allow a factor of safety in wire-rope installations. This 
factor of safety is the ratio betw een th e  m axim um  calculated load and the u ltim ate  
strength of the rope. These fmotors of safety  vary considerably according to  the  
installation. They are large where rope failure m ight cause loss of life or serious 
property damage. Such safety factors, how ever, do not afford a really accurate 
measure of the safety of an installation. The true gauge of safety is not th e  original 
factor of safety when the rope w as new , but rather th e  am ount of usable life left when  
it is removed. Economy demands that, in so far as possible, the maxim um  fife of a wire 
rope be obtained. Good rope practice attem pts to establish the greatest length of 
service commensurate w ith safety.

Where corrosion is a factor there is no safe guide for judging the proper tim e of 
removal of the rope. E ven u ltim ate strength tests on corroded ropes can be misleading, 
because they cannot indicate the rapid rate of deterioration th at m ight occur were the  
rope continued in service. Corrosion in a wire rope can be controlled by proper and 
suitable lubrication. W hen corrosion has started in a rope it can be retarded by 
lubrication, but the lubricant cannot restore the rope to its original condition ; there­
fore, this rope must be regarded as a corroded rope. A. H . N .

961. Patents on Drilling. J. D . Isaacks and R . Jones. U .S .P . 2,319,236, 18.5.43. 
Appl. 22.8.40. Deflecting tool w ith  b it assem bly.

/



H . S. T . E y c k  a n d  C. A . F u lto n . U .S .P . 2 ,319 ,395 , 18.5.43. A p p l. 17.6.51.
A queous drilling  m u d  co n ta in in g  m in e ra l p h o s p h a te .

C. S. Penfield . U .S .P . 2 ,319,514, 18.5.43. A p p l. 8 .9 .41 . A p p a ra tu s  fo r contro lling  
flu id  flow th ro u g h  d rill-s tr in g s .

E . E . P o s t a n d  C. F .  B o n n e t. U .S .P . 2 ,319 ,705 , 18.5.43. A p p l. 27.8.41. D rilling 
m u d  h a v in g  c lay  a n d  p e c ta te  p u lp .

J .  D . C h esn u t. U .S .P . 2 ,319,720, 18.5.43. A p p l. 30 .6 .40 . P ro c e ss  fo r  cem enting  
oil-w ells a n d  th e  like.

S. S p eck ert. U .S .P . 2 ,320,107, 25 .5 .43 . A p p l. 14.7 .41 . A llig n in g  con n ec tio n  for 
d rill-co llars.

A . W . K a m m e re r. U .S .P . 2 ,320,136, 25 .5 .43 . A p p l. 30 .9 .40 . W e ll d rill-h it for 
ro ta ry  sy s tem s.

A . W . K a m m e re r. U .S .P . 2 ,320,137, 25 .8 .43 . A p p l. 12.8.41. R o ta r y  drill-b it.

R . A . D o u g h ty . U .S .P . 2 ,320,543, 1.6 .43. A p p l. 31 .10 .41 . W ire -ro p e  c lam p and 
socket.

C. L . A llen . U .S .P . 2 ,320,550, 1 .6 .43. A p p l. 24 .6 .40 . W e ll d r illin g -b it w hich is 
se lf-feed ing .

B .H .  B a rn es  a n d  B . S. M inor. U .S .P . 2 ,320,553, 1 .6 .43. A p p l. 25 .6 .39 . M eansfor 
p ro p o rtio n in g  e x p an s ib le  co lla rs  on  p ip e  o r th e  like .

B . S. L in d sey . U .S .P . 2 ,320,622, 1.6.43. A p p l. 13 .5 .40 . C o n d itio n in g  of drilling
m u d s.

J .  N eu fe ld . U .S .P . 2 ,320,643, 1.6.43. A p p l. 4 .5 .41 . W e ll-su rv e y in g  m e th o d  and 
a p p a ra tu s .

D . S caram ucci. U .S .P . 2 ,320,670, 1 .6 .43. A p p l. 12 .7 .39 . W ell-c a s in g  a ttach m en t
w ith  a  b a ll-v a lv e .

W . G. G reen . U .S .P . 2 ,320,863, 1.6.43. A p p l. 21 .6 .40 . W e ll-su rv ey in g  m ethod
a n d  a p p a ra tu s .

W . L . R usse ll. U .S .P . 2 ,320,890, 1 .6 .43 . A p p l. 2 .8 .41 . M e th o d  o f geophysical
p ro sp ec tin g  in  w ells.

S. A . S c h e rb a tsk o y  a n d  R . E . F e a ro n . U .S .P . 2 ,320 ,892 , 1 .6 .43 . A p p l. 31.1.42.
M e th o d  of g eo p h y sica l p ro sp e c tin g  in  w ells.

S. W . W e b s te r . U .S .P . 2 ,320,901, 1.6.43. A p p l. 8 .6 .40. W a te r-c o o le d  cathead .
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L . G. H o w ell a n d  L . W . B la u . U .S .P . 2 ,322 ,634 , 22 .6 .43 . A p p l. 23 .6 .41 . M e th o d  
and a p p a ra tu s  fo r logg ing  b o re -h o le s .

A. B . W illiam so n . U .S .P . 2 ,322 ,679 , 2 2 .6 .4 3 *  A p p l. 4 .2 .41 . R o ta t in g  b lo w -o u t 
p rev en ter.

R . B . K in z b ac h . U .S .P . 2 ,322 ,694 , 22 .6 .43 . A p p l. 11.10.41. P ip e - c u t te r  a n d  
ream er w ith  a  k n ife  m o v in g  ra d ia lly  o u tw a rd .

R . B . K in z b ac h . U .S .P . 2 ,322 ,695 , 22 .6 .43 . A p p l. 11.5 .42 . P ip e -m illin g  d ev ice  
to be  u sed  in  m illin g  p ip e s  in  w ells .

W . G e rs te n k o m . U .S .P . 2 ,323 ,027 , 29 .6 .43 . A p p l. 25 .9 .41 . D rillin g  im p le m e n t 
used w ith  r o ta ry  d rillin g  b i ts  a n d  co m p ris in g  a  o n e -w a y  c lu tc h .

A. R . M aier. U .S .P . 2 ,323 ,095 , 29 .6 .43 . A p p l. 13.5.41. C a tlin e  a p p a r a tu s  fo r 
hoists o n  w e ll-d rillin g  u n its .  A . H .  N .

Production.
962. Viscosity of Natural Gases. L . B . f e ie h e ra n d  D . L . K a tz .  P etro l T ech ., J u ly  1943, 
6 (4), A .I.M .M .E . T ec h . P u b .  N o . 1599, 1 -7 .— T h e  v isc o s ity  o f n a tu r a l  g a s  is  re q u ire d  
for co m p u tin g  th e  p re ssu re  d ro p  in  p ip e s  o r  p o ro u s  m ed ia .

T he v iscosities o f m e th a n e , p ro p a n e , a n d  fo u r  o f t h e i r  b in a r y  m ix tu r e s  h a v e  b e e n  
de term ined  a t  p re ssu re s  f ro m  400 to  5000 lb ./ in .2 a n d  te m p e ra tu re s  o f 77—437° F . ,  w i th  
an  ex p erim en ta l a c c u ra c y  o f 3 ’2 % . T h e  v isc o s ity  d a ta  h a v e  b e e n  p lo t t e d  a s  a  fu n c tio n  
of m olecu lar w e ig h t w i th  lin e s  o f c o n s ta n t  p re s su re , a n d  e x tr a p o la te d  to  p re s su re s  
above 5000 lb ./ in .5 a n d  te m p e ra tu re s  b e lo w  77° F .  A  f u r th e r  g ra p h  sh o w s th e  v isc o sity  
of n o rm al p a raffin s a t  a tm o sp h e r ic  p re s s u re  a s  a  fu n c tio n  of m o le c u la r  w e ig h t.

C om parison of th e  v isco sitie s  o f l ig h t  h y d ro c a rb o n  m ix tu re s  u n d e r  p re s su re  (u p  to  
2500 lb./in.*) a s  p re d ic te d  fro m  th e  m o le c u la r  w e ig h t  w i th  o b se rv e d  v a lu e s  sh o w s a n  
average d e v ia tio n  o f 5 -8% . P re d ic t io n  sh o u ld  n o t  b e  m a d e  n e a r  t h e  c r it ic a l  re g io n  o r 
in th e  tw o -p h ase  reg io n , fo r  in  th e  fo rm e r case  th e  p ro p e r t ie s  v a r y  r a p id ly ,  in  th e  l a t t e r  
th e y  are  a  fu n c tio n  of th e  c o n c e n tra t io n  o f t h e  c o n s t i tu e n ts  a s  w e ll a s  o f th e  m o le c u la r  
w eight.

U n d e r a tm o sp h e ric  p re ssu re  th e  m o la l a v e ra g e  v isc o s ity  o f n i tr o g e n  a n d  th e  
n itrogen-free  h y d ro c a rb o n  g as  re p ro d u c e s  th e  e x p e r im e n ta l  v a lu e  s a t is fa c to r i ly , a n d  
un d e r h igh  p re ssu re  a  s i m i l a r  p ro c e d u re  sh o u ld  b e  th e  b e s t  a p p ro x im a tio n  n o w  a v a ila b le .

A  series of g ra p h s  g ives th e  re la tio n s h ip  b e tw e e n  v isc o s ity  a n d  m o le c u la r  w e ig h t  fo r  
m e th a n e-p ro p a n e  m ix tu re s  a t  p re ssu re s  u p  to  10,000 lb ./ in .2 a n d  t e m p e ra tu r e s  o f 0°, 
60°, 100°, 200°, 300°, a n d  400° F .

A n o th e r g ra p h  re la te s  v isc o s ity  a t  a tm o sp h e r ic  p re ssu re  a n d  th e  m o le c u la r  w e ig h t  of 
paraffins for v a rio u s  te m p e ra tu re s  f ro m  —40° C. to  480° C. G . D . H .

963. Selective Acidizing and Permeability Determination by an Electrical Method.
D. G. H efley a n d  P . E .  F itz g e ra ld . P etro l T ech ., J u ly  1 9 4 3 ,  6 ( 4 ) ; A .I .M .M .E . T ec h . 
P u b . N o. 1604, 1 -9 .— A n  a p p a r a tu s  h a s  b e e n  d e v e lo p ed  w h ic h  p e rm its  se lec tiv e  
acid ization  of p ro d u c in g  fo rm a tio n s  a n d  d e te rm in a tio n  of th e  r e la tiv e  p e rm e a b il i ty  o f a  
fo rm ation  b y  flu id  in je c tio n . T h is  a p p a r a tu s ,  k n o w n  a s  th e  “  E le c tr ic  P i lo t ,”  is  a n  
electrical flu id -in terface  lo c a to r, th e  e le c tr ic a l c irc u it  o f w h ic h  is  c o m p le te d  w h e n  th e
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e lectrodes in  th e  w ell a re  in  c o n ta c t  w ith  a  c o n d u c tiv e  flu id , b u t  is n o t  co m p le ted  w hen 
im m ersed  in  a  n o n -co n d u c tiv e  flu id .

I n  acid izing th e  lo w er p a y  of a  m u ltip le  zo n e  w e ll th e  e le c tro d e -se a tin g  n ipp le  is 
in sta lled  on  th e  low er e n d  of th e  tu b in g , a n d  su ffic ien t tu b in g  is ru n  in to  th e  well to 
p lace th e  n ipp le  2 ft. a b o v e  th e  to p  lev e l to  w h ic h  a c id  sh o u ld  rise  d u r in g  th e  trea tm e n t. 
T h e  e lectrode  u n it  is ru n  d o w n  to  th e  n ip p le  se a tin g , a n d  w h e n  in  th is  position  th e  
e lectrodes p ro jec t d o w n  be low  th e  b o t to m  of th e  tu b in g . A c id  is p u m p ed  dow n the  
tu b in g  a n d  d isch arg ed  in to  th e  w ell b e low  th e  e le c tro d e s , w h ile  o il is sim ultaneously  
p u m p ed  in to  th e  an n u lu s  b e tw e e n  th e  cas in g  a n d  th e  tu b in g . S e p a ra te  in jec tio n  of oil 
an d  acid  reduces tu rb u le n c e  a t  th e  in te rfa c e  a n d  em u lsio n  fo rm a tio n . R ead in g s, taken 
a t  th e  surface , of th e  c u r re n t  p a ss in g  b e tw e e n  th e  su b m e rg e d  e lec tro d es indicate 
w h e th e r  th e  o il-ac id  in te rfac e  is to o  h ig h  o r to o  low , a n d  th e  p u m p in g  ra te s  a re  ad justed  
accord ing ly , so as to  m a in ta in  th e  in te rfa c e  a t  th e  d e s ire d  leve l.

I n  th e  p e rm e ab ility  su rv e y  suffic ien t s a l t  w a te r  is  in tro d u c e d  in to  th e  b o tto m  of the 
w ell in  o rd e r to  co v er a ll th e  s e c t io t  to  b e  su rv e y e d , a n d  th is  w a te r  is fo rced  in to  the 
fo rm atio n  b y  in tro d u c in g  oil in to  th e  w e ll. T h e  r a te  o f fa ll  o f th e  s a l t  w a te r—oil 
in te rface  is d e te rm in e d  b y  m e a n s  of th e  in te r fa c e  lo c a to r. F ro m  th e s e  d a ta  the 
re la tiv e  p e rm e ab ility  of v a r io u s  sec tio n s  of th e  fo rm a tio n  c an  b e  c a lcu la te d .

T h e  re su lts  a re  g iv en  fo r  a  n u m b e r  o f ty p ic a l  a c id iz in g  a p p lic a t io n s  in  w hich  the 
in te rface  lo ca to r w a s  u se d  to  c o n tro l th e  a c id . G. D . H.

964. Engineering Features of the Shuler Field and Unit Operation. H. H. Kaveler.
Petrol. Tech., J u ly  1943, 6 (4 ) ;  A .I.M .M .E . T ech . P u b .  N o . 1605, 1 -2 8 .— T h e  Cotton 
V alley fo rm atio n  a n d  th e  R e y n o ld s  o o lite  a re  o il p ro d u c tiv e  fo rm a tio n s  in  th e  Shuler 
field, b u t  th e  Jo n e s  sa n d  pool, a t  a  d e p th  o f 7500 f t . ,  d e v e lo p e d  w i th  146 wells on 
20-acre spacing , is th e  re se rv o ir  of p r in c ip a l in te re s t .

T h e  Jo n e s  sa n d  sa n d s to n e  re se rv o ir  is  a n  a n tic lin a l  t r a p ,  ty p ic a lly  gas-drive or 
d ep le tio n  ty p e  in  p e rfo rm an ce . T h e  co re  a n a ly se s  f ro m  8 8 %  of th e  w ells drilled, 
to g e th e r  w ith  d rilling  tim e  a n d  e lec tric -lo g  d a ta ,  y ie ld  a n  a c c u ra te  e s t im a te  of the 
“ p ro d u c tiv e ”  sa n d  th ic k n e ss  a n d  i ts  a re a l  d is t r ib u t io n  o v e r  th e  p oo l. Accurate 
p ro d u c tio n  s ta tis tic s , m o n th ly  re se rv o ir-p re ssu re  s u rv e y s , a n d  b o tto m -h o le  sample 
an aly ses w h en  c o rre la te d  b y  th e  “ m a te ria l-b a la n c e  e q u a t io n ”  sh o w  u n u su a lly  good 
a g reem en t w ith  t h a t  p rin c ip le . E s t im a te s  o f oil in it ia l ly  in  p lac e  m ad e  by  the 
m ate ria l-b a lan ce  m e th o d  a n d  th e  sa n d -v o lu m e  m e th o d  a re  in  g o o d  ag reem en t at
116.000.000-120,000,000 b rl. T h e  re se rv o ir-p re ssu re  h is to ry  o f th e  p o o l reflects the 
reac tio n  of a  re se rv o ir  to  p ro d u c tio n , p ro ra t io n , a n d  se c o n d a ry -re c o v e ry  p ractices.

T h e  co st of th e  e x te n s iv e  p ro g ram m e  of re se rv o ir  s tu d y  in  t h e  J o n e s  sa n d  pool has 
b een  e s tim a te d , in  o rd e r  to  e m p h asize  th e  v a lu e  d e r iv e d  fro m  su c h  a n  investm ent 
th ro u g h  b e t te r  u n d e rs ta n d in g  of a  re se rv o ir ’s re a c tio n  to  p ro d u c tio n  p ra c tic e s .

U n it  o p e ra tio n  of 140 of th e  146 J o n e s  sa n d  w ells m a d e  p o ss ib le  a n  effec tive  unitized 
gas-in jeetion  p re ssu re -m a in te n a n ce  p ro g ra m m e . R e se rv o ir -p re ssu re  decline  was 
a rre s te d , n a tu r a l  flow  w as  m a in ta in e d , a n d  p u m p in g  a n d  lea se  e q u ip m e n t were 
conserved. A n  in creased  u l tim a te  re co v e ry  o f 20,000,000 b r l .  b e y o n d  th e  estim ated
34.000.000 b rl. p r im a ry  re co v e ry  is in d ic a te d  a t  p re se n t .

E x te n sio n  of th e  J o n e s  s a n d  u n i t  to  in c lu d e  th e  u n d e v e lo p e d  C o tto n  V a lley  form ation  
w ill p e rm it a d d itio n a l re co v e ry  of o th e rw ise  u n eco n o m ic  re se rv e s  o f o il th ro u g h  wells 
no  longer re q u ire d  in  th e  J o n e s  sa n d  o p e ra tio n s . G. D . H .

965. Role of Connate Water in Secondary Recovery of Oil. P .  A . D ic k ey  a n d  R . B. 
B ossier. Petrol. Tech., J u ly  1943, 6 (4 ); A .I.M .M .E . T ech . P u b .  N o . 1608, 1-9 .—The 
p resence  of c o n n a te  w a te r  in  o il-san d s is o f fa r  g re a te r  p ra c t ic a l  s ign ificance  in  secondary 
recovery  o p e ra tio n s  th a n  in  p r im a ry  p ro d u c tio n . T h e  p e rc e n ta g e  s a tu ra t io n s  of oil, 
w a te r , a n d  g as in  a  d e p le te d  field  d e te rm in e  w h e th e r  i t  w ill b e  p o ss ib le  econom ically  to 
recover oil b y  seco n d ary  m e th o d s , a n d  w h e th e r  w a te r-f lo o d in g  o r  g a s-d riv e  will be 
successful. I t  a p p e a rs  lik e ly  t h a t  econom ic  re c o v e ry  o f oil b y  se c o n d a ry  water- 
flooding can  o ccu r only, w h e n  a  rich  b a n k  of oil is fo rm e d  b y  th e  e n c ro a ch in g  w ater. 
I f  th e  sa n d  h a s  a  g re a te r  e ffec tive  p e rm e a b il ity  to  w a te r  t h a n  to  o il b e fo re  flooding, a 
b a n k  w ill n o t  be fo rm ed , a n d  w a te r-flo o d in g  w ill n o t  b e  su ccess fu l, a lth o u g h  gas-drive 
m ay  be. P u b lish e d  la b o ra to ry  d a ta  in d ic a te  t h a t  th e  e ffec tiv e  p e rm e a b il ity  of a  sand 
to  oil a n d  w a te r  d e p en d s  p r im a r ily  o n  th e  d e g ree  of s a tu r a t io n  of th e  sa n d  b y  each of
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these  phases, a n d  t h a t  a  sm a ll d iffe ren ce  in  r e la tiv e  s a tu r a t io n  p ro d u c e s  a  la rg e  
difference in  effec tive  p e rm e a b il ity  to  th e  p h a se  in  q u e s tio n . T h u s ,  th e r e  e x is ts  a  
critical ran g e  of s a tu ra t io n s  w h e re in  a  sm a ll c h a n g e  in  oil o r  w a te r  c o n te n t  o f a  s a n d  
will m ake w a ter-flo o d in g  p o ss ib le  o r  im p o ssib le . I n  g a s-d riv e  o p e ra t io n s  th e  d e g ree  of 
w ater s a tu ra tio n  is im p o r ta n t  b u t  less c ritic a l. T h e  p re sen c e  of c o n n a te  w a te r  in  a  
sand  increases th e  p ro p o r t io n  o f th e  re s id u a l oil t h a t  m a y  b e  re c o v e re d  b y  g a s-d riv e . 
Sands w ith  o il-s a tu ra tio n s  to o  low  a n d  w a te r - s a tu ra t io n s  to o  h ig h  to  m a k e  w a te r -  
flooding possib le  c an  o f te n  b e  su b je c te d  to  g a s-d riv e  w ith  eco n o m ic  re c o v e ry  of o il.

The re su lts  of la b o ra to ry  w o rk  on  t e s t  sa m p le s  w h ic h  do  n o t  c o n ta in  w a te r  c a n n o t  be  
applied to  n o rm al field  o p e ra tio n s . M ore t e s t s  o n  c o res  c o n ta in in g  w a te r  a s  w e ll a s  oil 
are desirab le, a n d  th e  im p ro v e m e n t o f co rin g  te c h n iq u e  is n e c e ssa ry , b u t  su ffic ien t d a ta  
are a lread y  av a ilab le  to  e n a b le  a n  o p e ra to r  to  u se  co re  d a ta  in te l l ig e n tly  in  a sse ss in g  
th e  possib ilities of a  se c o n d a ry  re c o v e ry  p ro g ra m m e . G . D . H .

966. Completion Records Aid Conservation of Strategic Materials in Wells. V. E . B a u m . 
Oil G a sJ .,  1.7.43, 42 (8), 46.— T h e  u se  of c o rre c t a n d  a c c u ra te  re c o rd s  is a d v o c a te d  a n d  
explained, to g e th e r  w i th  a d v a n ta g e s  a e c n fin g  th e re f ro m . A . H . N .

967.* Gas-Lift Unit Driven by Wire Extension from Another Well. C. A . M cG ill.
Oil W kly, 5.7.43, 110 (5), 16.— T h e  s h o r t  p a p e r  d e sc rib e d  h o w  a  g a s- lif t  w e ll w a s  
regulated fro m  a n o th e r . D ec id in g  t h a t  i t  w a s  feasib le  to  d riv e  th e  su rfa c e  ja c k  fro m  
the u n it on  a n  ad jo in in g  w e ll, th e  h o rse h e a d s  o n  b o th  ja c k s  w e re  e x te n d e d  b y  w e ld in g  
channel iro n  to  th e  lo w er p o r t io n s , th u s  b r in g in g  a  g u id e  fo r  th e  w ire  lin e  o n ly  a  few  
inches ab o v e  th e  fo u n d a tio n  f ra m e  o f th e  u n its .  T h e  w ire  lin e  o p e ra t in g  th e  su b su rfac e  
valve on th e  d riv in g  u n i t  w a s  e x te n d e d  a ro u n d  th e  h o rse h e a d  p u lle y , b r o u g h t  b a c k  
down th e  h ead -g u id e , a n d  th e n c e  ac ro ss  th e  in te rv e n in g  te r r i to ry  o n  w o o d e n  h o ld -u p s  
to the  re in s of th e  d r iv e n  su rfa ce  u n i t .  T w o  sm a ll h o les  w e re  d rille d  in to  th e  low er, 
portion of th e  d riv en  h e a d  to  p e rm it  th e  w ire  f ro m  th e  d r iv in g  u n i t  to  b e  “  re in e d  in .”

O peration  re q u ire s  t h a t  th e  d r iv e n  u n i t  b e  s tr ip p e d  of som e of i ts  c o u n te rw e ig h t , a n d  
the d riv ing  u n i t  re q u ire s  a d d it io n a l  w e ig h t  to  t h e  b e a m . B o th  u n i ts  p ro d u c e  in  a  
similar m an n e r, a n d  h a v e  g iv e n  e ffic ien t se rv ice . A . H . N .

968. Combination Gas-Lift and Repressuring Plant Used in Payton, Texas, Pool. H . F .
Simons. Oil Gas J 1.7.43, 42 (8), 3 2 -3 4 .— T h e  p r in c ip a l re q u ire m e n t fo r  b o th  
repressuring  a n d  g as-liftin g  of th e  p ro d u c tio n  is a  so u rce  o f h ig h -p re s su re  gas. W h en  
it becam e necessa ry  to  in s ta ll  l if tin g  e q u ip m e n t in  th e  field , g a s -lif t w a s  c o n s id e re d  a s  a  
m ethod. S h o rtly  a f te r  th e  fie ld ’s d isc o v e ry  a n d  d e v e lo p m e n t in  1938, e ffo rts  w e re  
m ade to  u n itiz e  a n d  re p re ssu re  th e  e n tire  p oo l, b u t  co m p le te  a g re e m e n t a m o n g  th e  
operators cou ld  n o t  b e  re a c h e d , a n d  th e  p la n  w a s  d ro p p e d . H o w e v e r , th e  o p e ra to rs  
of tw o of th e  leases d ec id ed  to  re p ro ssu re  th e s e  p ro p e rt ie s  a n d  to  b u ild  a  p la n t  w h ich  
could be u sed  fo r b o th  re p re ssu rin g  a n d  g as-lif t. T h e  p la n t  w a s  b u i l t  in  1939, a n d  h a s  
operated  co n tin u o u sly  since. A t  th e  p re s e n t  t im e  i t  is su p p ly in g  1,250,000 cu . f t .  of 
gas for in jec tio n  in to  th e  fo rm a tio n  th ro u g h  th r e e  w e lls  a n d  fo r th e  l if t in g  of th e  
p roduction  from  s ix tee n  w ells b y  g as-lift. T h e re  a re  tw o  flow ing  w e lls  o n  th e  p ro p e r t ie s  
and one p u m p in g  w e l l ; o n ly  re c e n tly , a  t h i r d  w e ll w h ic h  h a d  b e e n  flow ing  w a s  c o n v e rte d  
to  a  gas-lift well.

T he leases being  re p re ssu re d  a re  in  o n e  c o rn e r  o f th e  field , a n d  c o n se q u e n tly  i t  is 
possible to  m a in ta in  th e  p re ssu re  in  th e  fo rm a tio n  u n d e r  a  p o r t io n  of th e  p ro p e r ty  
w ith o u t d riv ing  th e  oil to  o th e r  p a r ts  o f th e  s t r u c tu r e .  T h e  p ro d u c in g  fo rm a tio n  is th e  
Y a tes  sand, w hich  is r a th e r  c lean  in  som e se c tio n s  of th e  lease , a n d  c o n ta in s  c o n sid e rab le  
cem enting m a te ria l in  o th e rs . T h e  s a n d  a v e ra g e s  a p p ro x im a te ly  60 f t .  o f g a s  a n d  oil 
sand  w hich in  th e  b e s t  w e lls is a  fa ir ly  so lid  sa n d  b o d y , b u t  w h ic h  in  p o o re r  w ells is 
qu ite  s treak ed  w ith  lim e a n d  sh a le .

As fa r as th e  g as-lift p o r t io n  of th e  o p e ra t io n  is c o n ce rn ed , i t  is a  c lo sed  sy s te m , th e  
gas used  to  p roduce  th e  oil b e in g  r e tu r n e d  to  th e  p la n t  fo r  c o m p re ss io n  a n d  u se  ag a in . 
The only tim e  a n y  g as is lo s t is w h e n  se v e ra l w ells h a p p e n  to  p ro d u c e  s im u lta n e o u s ly  
an d  th e  se p a ra to r c a p a c ity  is n o t  su ffic ien t to  h a n d le  th e  g as. A  sm a ll a m o u n t  is th e n  
ven ted  in stead  of being  d e liv e re d  to  th e  c o m p re sso rs . T h is  d o es n o t  h a p p e n  v e ry  o f te n , 
and  th e  curing of th is  sm all o p e ra t in g  d e fic ien cy  w o u ld  re q u ire  a  g re a te r  in v e s tm e n t  th a n  
th e  saving ob ta in ed  w o u ld  w a r ra n t .  D e ta i ls  o f th e  o p e ra t io n  a re  g iv en . A . H .  N .
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969. Oil-Well Pumping Practices. Part 1. J .  Z a b a . O il O a s J . ,  1.7.43, 42 (8), 29-31. 
— N early  90%  of a ll th e  w ells o p e ra t in g  in  th e  U .S .A . o n  J a n u a r y  1, 1943, produced 
oil to  ta n k s  b y  a p p lic a tio n  o f d iffe re n t m e th o d s  o f m ec h an ic a l lif t . A m o n g  th e  m ethods 
u sed , oil-w ell p u m p in g  is a p p lie d  in  su ch  a n  o v e rw h e lm in g  m a jo r i ty  of cases th a t  i t  has 
to  b e  considered  a s  th e  m o s t im p o r ta n t  o f a ll th e  oil-field  p ro d u c tio n  p rac tices . I t  is 
th e  p u rp o se  of th is  series o f a r tic le s  to  p re s e n t  a  co n cise  t r e a t i s e  o n  th e  su b jec t of 
m o d ern  p u m p in g  o p e ra tio n s , ta k in g  in to  c o n s id e ra tio n  th e i r  p re s e n t  s ta tu s ,  along these 
th re e  lines of ev o lu tio n . T o  acco m p lish  th is ,  th e  a r tic le s  w ill d iscu ss m o d e m  pum ping 
eq u ip m e n t, b o th  su rface  a n d  su b su rfac e , a n d  w ill p r e s e n t  th e  p ra c t ic a l  ap p lication  of 
th e  re su lts  of re sea rch  to  o il-w ell p u m p in g  p ro b lem s. N o  a t t e m p t  w ill b e  m ade to 
include  th eo re tic a l in v es tig a tio n s  w h ic h  a re  s ti ll  c o n tro v e rs ia l ,  o r  w h ich , because of 
th e ir  n a tu re ,  be lo n g  in  th e  re a lm  of p u re  re sea rc h . T h e  p ra c t ic a l  side  o f th e  subject 
w ill b e  em p h asized , e v en  th o u g h  th is  m a y  n e c e ss ita te  d iscu ssio n  o f su b je c ts  w hich m ay 
a p p e a r  q u ite  fu n d a m e n ta l.

T h is  f irs t p a r t  d eals w i th  t h e  e le m en ts  o f re se rv o ir  b e h a v io u r , d iscu ssin g  th e  ty p es of 
d riv e  a n d  d e fin itions o f co m m o n  te rm s , a n d  th u s  fo rm s  a n  in tro d u c to ry  p o rtio n  of the 
series. A . H . N.

970.* Simplification Makes Dehydration System More Efficient, Economical. F . Briggs. 
O il W k ly , 28.6.43, 110 (4), 33.— A fte r  e lim in a tin g  th e  u se  o f tw o  steam -b o ile rs, four 
m edium -size  s te am -d riv e n  p u m p s , a n d  fo u r  1000-brl. t a n k s  fro m  a  d e h y d ra t in g  system, 
th e  c h a ra c te ris tic s  o f th e  p ro cessed  c ru d e  w e re  im p ro v e d  to  t h e  e x te n t  of increasing  the 
g ra v ity  b y  one degree , th e  b asic  se d im e n t a n d  w a te r  c o n te n t  w a s  lo w e red  b y  § of 1%, 
a n d  th e  sa v in g  in  e lec tr ica l e n e rg y  ex ce ed e d  1 0 % . T h e  sa lv a g e  v a lu e  of th e  items 
rem o v ed  fro m  th e  sy s te m  c o n s titu te d  a n  im p o r ta n t  w in d fa ll, to  w h ic h  w a s  added the 
in v a lu ab le  tim e  of one  m a n  fo rm erly  re q u ire d . T h e  p l a n t  is  d e sc rib e d . A . H . N.

971.* Secondary Recovery in Terms of the Engineering Problem. G . H . F an ch er. Oil
W k ly ,  28.6.43. 110 (4), 24.— P ro f. F a n c h e r  d iscu sses a t  so m e  le n g th  th e  fo rm u la  and 
p rin c ip les  in v o lv ed  in  p ro b lem s of flow  of f lu id s th r o u g h  fo rm a tio n s  followed by 
econom ic co n sid era tio n s. I t  is  th e  a u th o r ’s firm  b e lie f  t h a t  secondary-recovery 
o p e ra tio n s  m u s t  be  co n sid ered  se rio u sly  b y  o p e ra to rs  a n d  te c h n o lo g is ts  in  order to 
increase  th e  reco v e ry  o f oil in  th e  U .S .A ., p ro lo n g  th e  life  o f p ro d u c in g  p ro p erties , and 
p re v e n t  a n  ir re tr ie v a b le  loss to  th e  n a tio n  of i t s  m o s t v a lu a b le  s ing le  n a tu ra l  resource. 
T oo fre q u e n tly  seco n d ary  m e th o d s  of re co v e ry  a re  re g a rd e d  a s  m e th o d s  of la s t resort 
a n d  a re  looked  u p o n  a s  so m e th in g  o n ly  fo r th e  s t r ip p e r  o p e ra to r .  T h is  a tt i tu d e  may 
b e  d u e  to  th e  fa r  to o  p re v a le n t  c u s to m  in  c o s t a c c o u n tin g , p a r t ic u la r ly  in  th e  case of 
th e  la rg e r o p e ra to r , o f assess in g  a  s t r ip p e r  p r o p e r ty  w i th  a  sh a re  o f a ll costs of a 
d is tr ic t , inc lu d in g  th e  o v e rh ea d  fo r co m p lex  e x e c u tiv e  a n d  e x p lo ra tio n  staffs, where 
such  serv ices a re  no  lo n g er u se fu l to  th e  s t r ip p e r  p ro p e r ty .  I t  is f e lt  t h a t  comparison 
on ly  of a c tu a l  ex p en se  on  a  se c o n d a ry -re co v e ry  p ro je c t  to  in co m e  sh o u ld  b e  m ade. If 
th is  w ere  done , a  c e r ta in  p ro f i t /b a r re l  o f oil re c o v e re d  m ig h t  b e  fo u n d . N o quarrel 
w ith  acc o u n tin g  m e th o d s  fo r  v a r io u s  p u rp o se s  is  in te n d e d . T h e  im p o r ta n t  fact, after 
a ll, in  seco n d ary  re co v e ry , is th e  re co v e ry  o f a  b a r re l  o f oil w h ic h  o th e rw ise  w ould be 
lo st to  m a n ’s u se  fo r ev er. P e rh a p s  so m e tim e  i t  w ill n o t  b e  n e c e ssa ry  to  use the 
a d je c tiv e  “  se c o n d a ry ,”  b u t  i t  w ill b e  re a liz e d  t h a t  o il re c o v e ry  im p lies  n o t only 
w ise  u til iz a tio n  of n a tu r e ’s e n e rg y  in  a n  o il-fie ld , b u t  a lso  th e  a u g m e n ta t io n  of her 
en ergy  w h e n ev e r n ecessa ry . T h e  tim e  to  w a te r-flo o d  o r  in je c t g a s  is a t  th e  tim e  th e  field 
is d iscovered , if m ax im u m  re co v e ry  a t  a  d e s irab le  r a te  c a n n o t b e  ach iev e d  otherw ise.

T h e  d e v e lo p m en t of se c o n d a ry -re co v e ry  p ro je c ts  is  m o re  d e p e n d e n t  o n  th e  obtain- 
m e n t  of a n  in c rease  in  th e  p rice  o f c ru d e  oil t h a n  a n y  o th e r  f a c to r .  T h e  o p e ra to rs  and 
g eo log ists k n o w  w h e re  th e  oil is, th e  p e tro le u m  e n g in e e rs  k n o w  h o w  to  g e t  i t  o u t of the 
g ro u n d , in  la rg e  m ea su re  th e  w ells a n d  e q u ip m e n t a re  a v a ila b le , a n d  th e  n a tio n  needs 
th e  oil. A ll t h a t  is la ck in g  is p ro f it  in c e n tiv e . A  p r ic e  in c re a se  is fu lly  ju stified  and 
n ecessa ry  to  in su re  th e  m a x im u m  re c o v e ry  fro m  o il-san d s  of e v e ry  b a rre l of oil which 
c an  b e  o b ta in e d . T h e  w a r  s i tu a t io n  in tro d u c e s  f u r th e r  c o n s id e ra tio n s  for such 
conclusions. A . H . N.

972.* The Temperature Bomb. F . B rig g s. O il W k ly ,  28 .6 .43 , 110 (4), 15 - 17 .—Two
ty p e s  of w ell th e rfn o m e te rs  a re  em p lo y e d  : th o s e  t h a t  u se  th e  p r in c ip le  of th e  tem ­
p e ra tu re -c a u se d  v a r ia tio n  in  re s is ta n c e  of a  c o n d u c to r  o f e le c tr ic i ty ,  a n d  th o se  th a t



depend on  th e  te m p e ra tu re -c a u se d  e x p a n s io n  of a  flu id . I n  th e  r e s is ta n c e - ty p e  
therm om eter, th e  e lec trica l c o n d u c to r  is c a l ib ra te d  so t h a t  fo r  a  c e r ta in  re s is ta n c e  to  
th e  cu rren t flowing, a  c o rre sp o n d in g  te m p e ra tu re  o f th e  m ed iu m  s u rro u n d in g  th e  
therm om eter is in d ic a te d . T h e  flu id -e x p an s io n  ty p e ,  c o m m o n ly  re fe r re d  to  a s  
“ tem p era tu re  b o m b ,”  likew ise  is c a l ib ra te d  to  d e n o te  a  c e r ta in  te m p e ra tu r e  fo r  a  
corresponding ex p an s io n  of th e  flu id .

Sim ilar to  th e  p re ssu re -d e te rm in in g  d ev ices u se d  in  su b su rfac e  w o rk , th e  te m p e ra ­
tu re  bom b is lim ited  in  c ro ss-sec tio n a l a re a  so t h a t  i t  m a y  w o rk  in  c o n v e n tio n a l  size 
pipe. T he p rincip le  of o p e ra tio n  is a lso  th e  sam e  fo r th e s e  tw o  ty p e s  o f in s t r u m e n ts —  
nam ely, th e  tra n s m it ta l  o f a  p re ssu re  c h an g e  th ro u g h  som e re co rd in g  m e c h a n ism . T h e  
tem pera tu re  bom b co n ta in s  a  gas-filled  b u lb , c o n n e c te d  to  a  B o u rd o n  tu b e ,  to  w h ic h  is 
a ttached  a  reco rd ing  p e n . T h e  p e n  t ra c e s  o n  a  c h a r t  p la c e d  in  a  c lo c k -d r iv e n  d ru m . 
As th e  tem p e ra tu re  of th e  m e d iu m  a ro u n d  th e  b u lb  c h an g e s , th e  g a s  in  th e  b u lb  a n d  
tube expands o r c o n tra c ts , c au s in g  th e  re co rd in g  p e n  to  m ove. T h is  m o v e m e n t is th e n  
traced on th e  c h a r t  a s  a  c u rv e  of d isp la c e m e n t a g a in s t  tim e . T h e  se a le d  b u lb  a c t in g  a s  
the expansion c h am b er m a y  c o n ta in  m e th y l  c h lo rid e . T h is  g a s , C H 3C1, is  v e ry  
responsive to  te m p e ra tu re  c h an g es , a n d  e x p a n d s  v e ry  n e a r ly  in  p ro p o r t io n  to  t e m p e r a ­
ture increases. I f  th e  e x p an s io n  of m e th y l  c h lo rid e  w h e n  p lo t te d  a g a in s t  te m p e ra tu r e  
is a s tra ig h t line , th is  m ea n s  t h a t  th e  s ty lu s  m o v e m e n t w ill b e  th e  sam e  fo r  c e r ta in  
tem perature ch an g es o v e r  th e  ra n g e  of th e  in s tru m e n t.

D im ensional a n d  o th e r  d e ta ils  o f t h e  A m e ra d a  te m p e ra tu re  b o m b  a re  g iv en , to g e th e r  
with m eth o d  of i ts  o p e ra tio n . I n te r p r e ta t io n  of te m p e ra tu re  c h a r ts — e.g., in  c em en tin g  
operations o r in  d e te rm in in g  p o in ts  o f f lu id  e n tra n c e  in to  th e  w ell— a re  g iv e n  w ith  
magnified illu s tra tio n s . A . H . N .

973.* Synchronized Gas-Lift System Levels Compressor-Plant Load. T . H . R o d g e rs . 
Oil W kly, 14 .6 .43 ,110  (2), 26.— B y  p a ir in g  w e lls so t h a t  in p u t  g as  goes to  o n ly  tw o  u n i ts  
a t any one in s ta n t ,  a n d  g ro u p in g  th e s e  p a ir s  so a s  to  k e e p  g as  d e m a n d  a s  e v e n  a s  
possible from  p a ir  to  p a ir , i t  is p o ss ib le  to  p la n  th e  la y o u t  o f a  g a s- lif t  in s ta l la t io n  w h ic h  
will have un ifo rm  gas d e m a n d , a n d  fro m  w h ic h  w ill r e su lt  a  u n ifo rm  m a in -lin e  p re ssu re . 
D istribution of gas to  th e  in d iv id u a l w e ll is th e n  d e te rm in e d  th ro u g h  a n  in te rm it te r -  
time scale w h ich  w ill p ro d u c e  b e s t  re su lts ,  w e ll d a ta  b e in g  c o rre la te d  w ith  t h a t  o f o th e r  
wells so as to  a d h e re  a s  c losely  a s  p o ss ib le  to  th e  p re d e te rm in e d  o p tim u m  c o n d itio n  in  
which b u t  tw o  w ells a re  o n  in p u t  s im u lta n e o u s ly . T h e  u se  o f sy n c h ro n o u s  m o to r-  
drives for th e  in te rm it te r s  p e rm its  m a in te n a n c e  o f su c h  a  c losely  re g u la te d  tim e-flow  
cycle, once i t  is e s tab lish e d .

The gas-lift sy s te m  em p lo y ed  in  o n e  field  is d iscu ssed . O n  a n  in d iv id u a l w ell b a sis , 
experience in  th is  field  show s t h a t  t h e  b e s t  r e s u l ts  a re  o b ta in e d  fro m  g a s-lif t w h e n  th re e  
physical co n d itions a re  m e t : f irs t ,  th e  s ta t ic  p re s su re  sh o u ld  b e  h ig h  a n d  e x h ib i t  a  
fairly flat decline cu rv e  ; seco n d , th e  fo rm a tio n  g a s -o il  r a tio  sh o u ld  b e  a ro u n d  1000 cu . 
ft./b rl. o r m o re ; a n d  th ird ,  w a te r  c u ts  sh o u ld  n o t  e x ce ed  2 0 % . Som e w a te r  sh u t-o ff  
p rogram m es d e p en d  on  g ood  c e m e n t c o n ta c t  w ith  th in  sh a le  b o d ies  to  p ro te c t  p ro d u c in g  
sands below . W h en  p ro d u c in g  a  w e ll in  su c h  c irc u m s ta n c e s  i t  is  o f te n  th o u g h t  
desirable to  h o ld  a  b a c k  p re ssu re  a g a in s t  th e  fo rm a tio n  to  p r e v e n t  ex cess iv e  s a n d  
m ovem ent in to  th e  lin e r  su ch  a s  o ccu rs  w i th  la rg e  p re ssu re  d iffe re n tia ls  a c ro ss  th e  sa n d  
face an d  h igh  fluid v e loc ities , a n d  so p r e v e n t  th e  th in  sh a le  fro m  c av in g . T h is  is eas ily  
done in  gas-lift w o rk  b y  p lac in g  a  c h o k e  in  th e  su rfa c e  t r e e  to  h o ld  a n y  a m o u n t  of 
tu b in g  pressure .

A  d e ta iled  d esc rip tio n  o f th e  fie ld ’s la y o u t ,  a n d  sy s te m s  u sed , is g iv e n  in  th is  lo n g  
p aper. A . H . N .

974.* The Dynamometer. F . B rig g s. O il W k ly , 1 4 .6 .4 3 ,110 (2), 34.—T h e re  a re  th r e e  
p rincipal ty p es  of p o lish ed -ro d  d y n a m o m e te rs  : th o s e  o f a  s t r ic t ly  m ec h a n ic a l n a tu r e  
th a t  ind ica te  th e  lo ad  b y  m ea su rin g  s t r e tc h  (o v e r a  s h o r t  le n g th )  o f th e  p o lish ed  ro d  ; 
th e  hydrau lic  ty p e  t h a t  co m p resses a  liq u id  p ro p o r t io n a te  to  t h e  a p p lie d  lo ad  ; a n d  th e  
electrical s tra in -g au g e  ty p e  th a t ,  b y  s u ita b le  in tr ic a te  d ev ices , m e a su re s  a  se lf -g e n e ra te d  
cu rren t th a t  flows in  a m o u n ts  p ro p o r t io n a te  to  th e  lo a d  o n  th e  p o lish e d  ro d . E a c h  
ty p e  is described. “  H a rm o n ic s  ”  a re  e x p la in e d  in  s im p le  b r ie f  se n te n c e s . A  d ia g ra m  
gives th e  shape  of d y n a m o m e te r  c a rd s  w h e re  h a rm o n ic s  o f seco n d , th i r d ,  f o u r th ,  a n d  
six th  orders ob ta in .

I I
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I n  a  w ell w ith  a  flu id  p o u n d  th e  lo ad  c u rv e  sh o w s su d d e n  re d u c tio n s  on  th e  down- 
s tro k e . T h is  is w h a t  sh o u ld  b e  e x p e c te d  ; th e  p u m p  p lu n g e r , s tr ik in g  th e  fluid level 
in  th e  p a r tly  filled w o rk in g  b a rre l , m o m e n ta r ily  rece iv es  a n  u p w a rd  p u sh , th u s  relieving 
som e of th e  load  fo r a n  in s ta n t .  S u ch  a  c o n d itio n  c h a n g e s  th e  u su a l sh ap e  of the  
tro u b le -free  lo ad  c u r v e ; a d d itio n a l v ib ra t io n s  a re  in tro d u c e d  w h ic h  a re  responsible. 
S ucker ro d s o p e ra tin g ^ n  th is  ty p e  of w ell a re  su b je c t  to  se v e re  d a m a g e  if  th e  loads are 
g re a t, a n d  u su a lly  g ive p o o r serv ice . S low ing  th e  w e ll d o w n , sh o rte n in g  th e  leng th  of 
s tro k e , in tro d u c in g  a  sm alle r p u m p , a re  rem ed ie s  t h a t  re liev e  a  p o u n d  d u e  to  a  pum p-off 
cond ition . A  p o u n d  d u e  to  a  g a s  c o n d itio n  is a n o th e r  p ro b le m , a n d  o n ly  experim en ta­
tio n  w ith  va rio u s sp eed s a n d  s tro k e s , a s  w e ll a s  su b su rfa c e  e q u ip m e n t, w ill determ ine 
th e  b e s t o p e ra tio n .

E xcessive loads d u e  to  th e  fr ic tio n  b e tw e e n  ro d s  a n d  co rk -screw ed  tub ing , or 
b e tw een  a  t ig h t- f i tt in g  p lu n g e r  a n d  th e  w o rk in g  b a rre l ,  a re  in d ic a te d  b y  a  continual 
increase  in  th e  lo ad  cu rv e  fo r th e  co m p le te  u p -s tro k e  ; th e  g e n e ra l sh a p e  of th e  curve 
slopes u p  in  th e  d irec tio n  o f th e  u p -s tro k e . O n ly  fa c ts  o r  e x p e r im e n ts  w ill determ ine 
w h ich  of th e  fr ic tio n a l c o n d itio n s  is r e s p o n s ib le ; th e  p u m p  sh o u ld  b e  pulled  and 
exam in ed  fo r w ear. I f  p u m p  c h an g e s  h a v e  n o  e ffec t th e  tu b in g  c an  b e  ra ised  1 or 2 
fe e t a n d  a  fu r th e r  t r ia l  m ad e . I f  th e  h o le  is  c ro o k ed , th e r e  is  l i t t le  to  b e  done other 
th a n  to  t r y  rod-gu ides.

D e tec tio n  of o th e r  caused of t ro u b le — e.g., le a k s  a ro u n d  p lu n g e r  c u p s , effectiveness of 
co u n te rb a lan ce , e tc ,— are  d iscussed . A . H . N.

975.* I n d u s t r y  Must Adopt Co-operative Gas-Injection Programmes. H . W . H arts . Oil
W k ly ,  14.6.43, 110 (2), 18.— T h e  p ro b le m  is  b rie fly  d isc u sse d  fro m  th e  engineering, 
co n se rv a tio n , a n d  leg a l v iew p o in ts . P o o lin g  sy s te m s  a re  s im ila rly  described and 
reco m m en d ed . I t  is p o in te d  o u t  t h a t  m a n y  m e n  in te re s te d  in  th e  p ro d u c tio n  of oil, 
a n d  e v en  som e p e tro leu m  en g in eers , u n d o u b te d ly  th in k  t h a t  som e of th is  procedure 
m ay  show  socialistic  te n d e n c ie s ; b u t  th e  r e c e n t  t r e n d  of oil p ro d u c tio n  a n d  the con­
se rv a tio n  of g as lea d s  in  th is  d irec tio n , a n d  th e  f ir s t  in d ic a tio n  of a n  a c tu a l  shortage of 
p e tro leu m  in  th e  U .S .A . w ill u n d o u b te d ly  p re c ip ita te  leg is la tio n  so m e w h a t on these 
lines, a n d  th is , in  tu r n ,  w ill h a v e  m o re  t h a n  a  m in o r  b e a r in g  o n  th e  f u tu re  producing 
p ra c tic e s  in  th e  U .S .A . I f  a  suffic ien t n u m b e r  o f o p e ra to rs  in  n ew  p ro d u c in g  areas take 
s te p s  to  conserve  th e ir  re so u rces a n d  p r e v e n t  w a s te  a n d  lo ss o f p ro d u c tio n , they  will 
u n d o u b ted ly  be  p e rm it te d  to  p ro d u c e  th e i r  p ro p e r t ie s  a s  t h e y  h a v e  in  th e  p a s t ; how­
ever, if th e  w a s te fu l p ra c tic e s  a re  c o n tin u e d , in  a ll p ro b a b il i ty  e i th e r  S ta te  o r federal 
agencies w ill s te p  in to  th e  p ic tu re  a n d  te l l  th e  co m p a n ie s  o r  in d iv id u a ls  in te rested  in 
oil p ro d u c tio n  how  a n d  w h e n  th e y  w ill b e  p e rm it te d  to  o p e ra te  th e i r  v a r io u s  producing 
p ro p e rties . A. H . N.

976.* Wasson Operators Propose New Production Schedule. A n o n . O il W kly , 7.6.43, 
110 (1), 22.— B o tto m -h o le  e n erg y , m an -p o w er, a n d  a u to m o tiv e  e q u ip m e n t could be 
conse rv ed  a n d  lo ad -cap ac itie s  im p o sed  o n  p ip e -lin e s  a n d  g aso lin e  p la n ts  could be 
sm o o th ed  o u t, if w ells in  th e  W asso n  field , G a in s a n d  Y o a k u m  C o u n tie s , W es t Texas, 
w ere p e rm it te d  to  p ro d u c e  se v e ra l d a y s ’ a llo w ab le  a t  o n e  flo w -p erio d  in s te a d  of pro­
ducing  th e ir  a llo tm e n t each  d a y . T h is  is  th e  o p in io n  of a  m a jo r i ty  o f o p e ra to rs  in the 
field a f te r  co n d u c tin g  flow te s ts . F lo w  te s ts  w e re  m ad e  o n  s ix te e n  re p re se n ta tiv e  wells 
in  th e  field. T h e  re su lts  of th e s e  g a s -o il  r a tio  flow  te s ts  ta k e n  o n  t e n  w ells by  one 
o p e ra to r in d ic a te  t h a t  th e  lo w e s t ra tio  is  o b ta in e d  w h e n  th e  w e ll is p e rm itte d  to 
p ro d u ce  a  q u a n ti ty  of oil a t  le a s t  c o m p a rab le  to  5 d a y s ’ a llo w a b le  in  one  flow-period. 
T h e  av erag e  gas—oil ra tio  d ecreases w i th  th e  q u a n t i ty  o f  f lu id  p ro d u c e d  a t  one flow, 
a  ra tio  of 643 b e in g  o b ta in e d  w h e n  th e  q u a n t i ty  o f oil p ro d u c e d  w a s  eq u iv a len t to 1 
d a y ’s a llow ab le , 601 fo r 2 d a y s ’ a llo w ab le , 557 fo r 3 d a y s ’ a llo w a b le , a n d  551 fo r 4 days’ 
a llow ab le .

T es t re su lts  of a n o th e r  o p e ra to r  w o rk in g  in d e p e n d e n tly  s u b s ta n t ia te  th o se  previously 
o u tlin e d  n a m e ly , t h a t  th e  m a jo r i ty  o f w e lls in  th e  W asso n  fie ld  c o u ld  produce in 
excess of five tu n e s  th e  p re s e n t  d a ily  a llo w ab le  w ith  a n  a cc o m p a n y in g  reduction  in 
gas—oil ra tio s . B riefly , th e  p ro p o sa l is t h a t  a n y  o p e ra to r  m a y  e le c t to  d e p a r t  from  the 
p re se n t re g u la tio n s  fo r th e  field , o r  h e  m a y  c o n tin u e  to  a b id e  b y  th e m . I f  a n  operator 
decides to  a d o p t  th e  new  p ro d u c tio n  sch ed u le , h e  m u s t  fo llow  th e s e  te rm s  : (1) Send 
w rit te n  n o tic e  to  th e  T ex a s  R a ilro a d  C om m ission  a n d  s u b m it  a  p ro d u c in g  schedule for
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a m o n th ’s p e r io d ; (2) th is  re v is e d  sc h e d u le  m u s t  p ro v id e  fo r  e a c h  w e ll b e in g  p ro d u c e d  
a t least six tim es in  a n y  30- o r  3 1 -d ay  m o n th  ; (3) th e  a m o u n t  p ro d u c e d  fro m  a n y  w e ll 
in any one d a y  sha ll n o t  ex ceed  110%  of th e  a llo w a b le  a s  c a lc u la te d  b y  d iv id in g  th e  
m onthly  allow able, a s  d e te rm in e d  fro m  th e  com m issio n  p ro ra t io n  sch ed u le , b y  [th e  
num ber of tim es a  w ell is sc h e d u le d  to  p ro d u c e  t h a t  m o n th .  A . H . N .

*1
977.* Calculating Production Decline Curves for Natural Gas Wells. Part 2. A. R.
Greer. Petrol. E ngr, J u n e  1943, 14 (9), 90.— A  s h o r t  d iscu ssio n  in v o lv es  th e  m a t h e ­
m atics of ca lcu la tin g  th e  p ro d u c tio n  c u rv e s , a n d  m u s t  b e  re a d  in  fu ll to  b e  u n d e rs to o d  
and ap p rec ia ted . T h e  p a p e r  d e a ls  p a r tic u la r ly  w i th  c a lcu la tio n s  w h e re  d e v ia tio n s  
from th e  sim ple gas law s a re  la rg e  a n d  k n o w n  fo r d iffe re n t co n d itio n s . A . H . N .

978.* A New Conception of Acidizing. Part 2. C. E . C lason. P etro l. E n g r , J u n e  
1943, 14 ( 9), 76.— A n  e x am p le  o f th e  in c re ase  in  flo w in g  c a p a c ity  b y  e n la rg e m e n t of 
crevices is w orked  o u t. I t  is re a liz e d  t h a t  th e  l im e s to n e  h a s  a  c e r ta in  p e rm e a b il i ty  a n d  
effective p o ro sity  a p a r t  fro m  th o se  o f th e  c rev ice s c o n sid e red . E n la rg e m e n t of th e  
crevices th ere fo re  en la rg es  th e  c h a n n e ls  o r  c o n d u its  o f th e  sy s te m  a s  a  w h o le  to w a rd s  
the well-bore. T h e  n e t  r e s u l t  c a n  b e  a n  in c rease  in  p ro d u c tio n  of 200 o r  300 t im e s  t h a t

a- of the original. M ore efficiency w ill r e s u l t  f ro m  e n la rg in g  th e  d ra in a g e  a re a , b e ca u se  
oil and gas w ill be  d ra w n  fro m  a  g re a te r  d is ta n c e  a ro u n d  th e  w e ll-b o re  b y  v i r tu e  o f less 
potential en erg y  b e in g  re q u ire d  to  m o v e  th e  oil a n d  gas th ro u g h  th e  fo rm a tio n  to  th e  
bore of th e  w ell. S u ch  a  w e ll co u ld  b e  t r e a te d  w ith  a  g re a te r  v o lu m e  o f a c id  t h a n  
another w ell th e  p a y  fo rm a tio n  of w h ic h  is  th e  sam e  th ic k n e s s  b u t  o f  u n ifo rm  p e r ­
meability a n d  p o ro sity , b e fo re  th e  econom ic  lim it w a s  re a c h e d . T h a t  l im it  is  re a c h e d  
when a fu r th e r  t r e a tm e n t  w o u ld  p ro d u c e  o n ly  a  s lig h t in c re ase  in  ra d iu s  o f p e n e tr a t io n  
compared w ith  th e  e n la rg e m e n t o f th e  c rev ices, a n d  r e s u l t  in  n o  g re a te r  v o lu m e  of 
production. I n  a re a s  w h e re  fo rm a tio n s  re sp o n d  fa v o u ra b ly  to  a c id  t r e a tm e n t  su c h  a s  
just discussed, w ells co u ld  be  sp a c ed  f a r th e r  a p a r t  t h a n  u s u a l  a f te r  i t  w a s  p ro v e d  t h a t  

i s  production cou ld  b e  in c re a sed  b y  th is  m e th o d .
Different fields re q u ire  d iffe re n t m e th o d s  o f ac id iz in g , so th e  a u th o r  g iv es  d esc rip - 

3 : tions of ty p ic a l m e th o d s  w h ic h  m a y  b e  u se d , w i th  a p p ro p r ia te  m o d ific a tio n s , a s
hi standards. A cidizing  gas-w ells is f irs t  d iscu ssed . T h e  p ra c tic e s  d iscu ssed , w i th  th e
ta exception of w a te r-w ash es , a re  a lso  a p p lic ab le  to  o il-w ells. C e rta in  p ro c e d u re s  a re
•¿I common to  specific gas-fields o r  a rea s . T h ese  p ro c e d u re s  h a v e  b e e n  w o rk e d  o u t ,  a n d
>!•: are based u p o n  ca lcu la tio n s a n d  reaso n in g , p lu s  e x p erien ce . T h e  m a in  p ro c e d u re  in  th e
¿2 H ugoton an d  P a n h a n d le  a rea s  is to  g ive  one  o r  m o re  sm a ll m u d -c le a n -o u t sh o ts  w i th  a
XII weak acid  so lu tion  p re lim in a ry  to  in it ia l  t r e a tm e n ts  w i th  la rg e r  v o lu m es o f ac id .

W ater is in jec ted  b e tw ee n  s ta g e s  to  a id  in  w a sh in g -o u t in so lu b le s a n d  fo r d ilu tin g  s p e n t  
acid so as to  accom plish  i ts  q u ick e r  a n d  b e t t e r  re m o v a l.

A com pressor a n d  m easu rin g  line  f lo a t, o r  E c h o m e te r , is u se d  to  d isp lace  a n d  m e a su re  
the  acid in jec tion  w h e n  u s in g  g as  a s  a  p re ssu r in g  m ed iu m . A  w a te r  lo a d  w ith  th e  w ell 
tubed an d  th e  g as-lift p rin c ip le  o f u n lo ad in g  is a lso  u se d . B o th  p e n e tr a t in g  a c id  a n d  
gypsum  re te n tio n  a re  ap p licab le  to  th is  w o rk , a s  w e ll a s  w a te r  fo r w a sh in g  p u rp o se s , 
trea ted  w ith  one-half th e  a m o u n t u se d  to  m a k e  p e n e tr a t in g  ac id . I n  o th e r  a rea s , su ch  

3* as th e  chalk-gas p ro d u c tio n  fields n e a r  M onroe , L o u is ia n a , g a s  p re ssu rin g  a lo n e  is u se d ,
as w a ter seem s to  h a v e  a  p lu g g in g  effec t on  th e  fo rm a tio n . O th e r  ty p e s  o f fo rm a tio n  
producing gas in  L o u is ian a  a n d  e lsew h ere  c a n  u n d o u b te d ly  b e n e fit f ro m  th e  w a sh in g  
process, especially  if th e  ro c k  p re ssu re  is less th a n  500 lb . b u t  g re a t  e n o u g h  to  u n lo a d  

\'f the  well. D e ta ils  of gas-w ell w a sh in g  a n d  ac id iz in g  a re  th e n  g iv en . T h e  fo llow ing
s i  schedule is g iven  in  fu ll, a s  i t  a p p e a rs  o f i n t e r e s t : ch ec k  o p e n  flow  of w e l l ; th e n  p lace

500 gal. o r th e  p ro p e r a m o u n t of 5 %  a c id  in  th e  o p e n  h o le  a n d  b lo w  o u t  in to  th e  a ir  fo r 
3-4 h o u r s ; th is  floccu la tes a n d  rem o v es  m u d . I n  som e cases tw o  t r e a tm e n ts  m a y  b e  
m ade. C heck ag a in  fo r  o p e n  flow  a n d  th e n  d isp lac e  1000 g a l. o f 1 5 %  a c id  f ro m  th e  
well-bore. T h e  w ell c an  b e  b lo w n  u n t i l  th e  g a s  is fa ir ly  d ry .  C h eck  in c re ase  in  o p e n  
flow. I n  th e  n e x t  s ta g e  t r e a t  w i th  4000 g a l. o f l 5 %  a c id ,fo lio  w e d b y  4000 g a l. of w a te r  
used in th e  sam e m a n n e r  a s  a  w a sh , se p a ra te ly , a llo w in g  a  lo n g er tim e  fo r  b lo w in g  o u t .  
Check again , a n d  if a  5 0 -1 0 0 %  in c re ase  is o b ta in e d  o v e r  t h a t  w h ic h  th e  w ell sh o w ed  
a fte r th e  las t w eak  acid  w ash , i t  a p p e a rs  fa v o u ra b le  fo r  a  la rg e r  a n d  a d d it io n a l  t r e a t ­
m ent. A volum e of 8000 ga l. w o u ld  p e n e t r a te  th e  fo rm a tio n  4 0 %  f a r th e r  th a n  4000 
gal., and  ap p ro x im a te ly  8000 ga l. o f w a te r  sh o u ld  b e  u se d  in  w a sh in g . A g a in  ch eck  

: , 1X2
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o pen  flow. I f  th e  flow is 2 5 -1 0 0 %  o r  m o re  t h a n  th e  p re c e d in g  tr e a tm e n t,  i t  would 
c e rta in ly  in d ic a te  t h a t  c rev ice  co n d itio n s  e x is t,  a n d  a  s t i ll  la rg e r  s ta g e  tr e a tm e n t  could 
th e n  b e  ap p lied . A t r e a tm e n t  of 12,000 ga l. w o u ld  p e n e t r a te  a t  le a s t  4 0 %  fa r th e r  th an  
th e  p re v io u s  8000 gal. fo r th e  sam e c o n d itio n s  in  th e  p a y , a n d  sh o u ld  b e  w ashed  w ith
12,000 gal. w a te r . I t  is p ro b le m a tic a l w h e re  su ch  a  p ro c e d u re  w o u ld  e n d , a s  th is  would 
m ak e  a  to ta l  of 25,000 g a l., y e t  i t  is c o n ce iv ab le  t h a t  a  t o ta l  t r e a tm e n t  of 50,000 gal. 
w ou ld  b e  feasib le  in  som e w ells if th e  m e th o d  is u se d  a s  d e sc rib e d . A. H . N.

979.* Inspection and Analysis of Formation Samples. L. C. U re n . Petrol. Engr, 
J u n e  1943, 14 (9), 51.— P o ro s ity  is de fin ed  a n d  e x p la in e d . M easu rem en t of bulk 
vo lu m e of a  rock  sp ec im en  m a y  b e  d o n e  : (1) B y  im m e rs io n  in  a  liq u id , su ch  as m ercury, 
w h ich  does n o t  e n te r  th e  p o re -sp aces  of th e  sp e c im en , a n d  m e a su rin g  th e  increase in 
vo lu m e of th e  liq u id  ; (2) b y  s a tu ra t in g  th e  p o re -sp ac e  w ith  a  liq u id , su ch  as acetylene 
te tra c h lo r id e , th e n  im m ersin g  th e  sp ec im en  in  a  m e a su re d  v o lu m e  of a  flu id  a n d  noting 
th e  increase  in  a p p a re n t  v o lu m e  of th e  flu id  ; (3) b y  c o a tin g  th e  sp e c im en  w ith  a  water- 
im p e rv io u s su b s ta n c e  t h a t  does n o t  e n te r  th e  p o re -sp ac e s  o f  th e  specim en, then 
w eigh ing  th e  c o a ted  sp ec im en , f irs t in  a ir  a n d  th e n  in  w a te r ,  a n d  c o m p u tin g  th e  volume 
fro m  th e  k n o w n  d e n s ity  o f th e  w a te r  a n d  th e  loss o f w e ig h t  w h e n  im m ersed  in  w ater;
(4) if th e  sp ec im en  is d ressed  to  som e re g u la r  g e o m e tric a l fo rm , su c h  a s  a  cube, its  bulk 
vo lu m e c an  be  c o m p u te d  d irec tly  fro m  i ts  m e a su re d  d im e n sio n s  ; a n d  (5) if th e  volume 
of th e  p o re s  a n d  specific g ra v ity  o f th e  m in e ra l su b s ta n c e  of w h ic h  th e  specim en is 
com posed  a re  k n o w n , th e  b u lk  v o lu m e  c a n  b e  c o m p u te d  fro m  th e  d ry  w e ig h t of the 
spec im en . E a c h  m e th o d  is th e n  d e ta ile d .

T h e  v o lu m e of p o re -sp ace  w ith in  a  ro c k  sp e c im en  c a n  b e  d e te rm in e d  indirectly  by 
m easu rin g  th e  b u lk  v o lu m e a n d  m in e ra l su b s ta n c e  v o lu m e . S u b tra c t in g  th e  volume 
of th e  m in e ra l su b s ta n c e  fro m  th e  b u lk  v o lu m e  g iv es th e  v o lu m e  of th e  pores. The 
v o lu m e of th e  m in e ra l su b s ta n c e  c an  b e  d e te rm in e d  in  se v e ra l  w a y s  : (1) By gas 
d isp la c e m e n t; (2) b y  c o m p ariso n  of th e  d ry  w e ig h t o f t h e  sp e c im en  w ith  th e  weight 
w h e n  s a tu ra te d  w ith  a  liq u id  o f k n o w n  d e n s i ty , a n d  (4) b y  c ru sh in g  th e  sample to 
s e p a ra te  th e  in d iv id u a l g ra in s  a n d  th e n  d e te rm in in g  th e i r  v o lu m e  b y  w e ig h in g  them  in a 
p y k n o m e te r  of k n o w n  vo lu m e. T h ese  se v e ra l m e th o d s  a re  d e sc rib e d  sep ara te ly .

T h e  lo n g  p a p e r  e n d s  w ith  a n  e x a m in a tio n  of th e  m e th o d s  o f s tu d y in g  g ra in  size and 
d is tr ib u tio n . A . H . N.

980.* Gas Repressuring at Glenn Pool. K . B . B a rn e s  a n d  J .  F .  Sage. Oil Wkly,
31.5.43, 109 (13), 19. P a p er  Presented  before A m e r ica n  P etro leu m  In s titu te .— Glenn 
P oo l w a s  th e  f irs t m a jo r  oil-pool in  O k lah o m a . O rig in a l d e v e lo p m e n t to o k  place 
m ain ly  d u rin g  1906-1909. P e a k  p ro d u c tio n  h a s  b e e n  r e p o r te d  a s  117,400 brl. daily 
in  J u n e  1907. T h e  s o u th e rn  p o r t io n  of th e  p o o l, c o v e rin g  8100 a c re s , is th e  most 
prolific sec to r. T h e  N o r th  E x te n s io n  a re a  c o v ers  8400 a c re s . O il-p ro d u c tio n  an d  well- 
co m p le tio n  reco rd s fo r  e a r ly  y e a rs  a re  v e ry  in c o m p le te . H o w e v e r , i t  is  believed the 
so u th e rn  sec to r h a s  reco v e red  a t  le a s t  25,000 b r l ./a c re  to  d a te ,  w h ile  reco v ery  from 
N o r th  E x te n s io n  h a s  b e e n  a b o u t  4000, w i th  t o ta l  fo r  e n ti r e  re se rv o ir  in  order of
222,000,000 to  236,000,000 b rl. T h e  re se rv o ir  is o f g a s -ex p a n s io n  ty p e ,  and  the 
so u th e rn  sec to r c o n ta in s  a n  u n u su a lly  th ic k  se c tio n  of o il-san d .

S y s tem atic  g as re p re ssu rin g  o r “  g a s-d riv e  ”  o p e ra t io n s  w e re  s t a r te d  in  M ay 1940, 
a n d  v e ry  successfu l re su lts  o b ta in e d . B y  1st A p ril, 1943, th e  re p re s s u re  e ffo rt h a d  been 
e x p an d e d  to  co v er w o rk  d o n e  b y  7 c o m p an ies  o n  18 leases, w i th  a  t o ta l  o f 2000 acres 
p a r t ly  u n d e r  re p re ssu re  o p e ra tio n . A  to ta l  o f 308 o ld  o il-w ells a r e  b e in g  affected, 
w h ile  51 new  oil-w ells a n d  65 n e w  in p u t  w e lls  h a v e  b e e n  d r ille d . T h e  p ro d u c tio n  of 
th e se  p ro jec ts  w as 714 b rl. d a ily  b e fo re  re p re ssu rin g . D u r in g  M arch  1943 th e  average 
p ro d u c tio n  w a s  1983 b rl. /d a y , o r  a n  in c rease  o f 1269 b r l .  A n  a v e ra g e  of 1-42 tons of 
s tee l, th e  m a jo r i ty  co n sis tin g  of se c o n d -h a n d  lig h t-w e ig h t c as in g , w a s  used /b rl./day  
of in creased  oil ra te .

A n  a c c u ra te  m e th o d  of e s t im a tin g  th e  in c re a se d  o il re c o v e ry  t h a t  m a y  b e  o b tained  a t 
G lenn  P o o l b y  re p re ssu rin g  h a s  n o t  y e t  b e e n  d e v e lo p ed . I n  so m e w o rk  reliance has 
b een  m ad e  on co m p ariso n s w ith  s im ila r p ro je c ts  e lsew h ere , a c c o u n tin g  fo r differences in 
p a s t  oil p ro d u c tio n , sa n d  c h a ra c te r ,  th ic k n e ss , p e r  c e n t, oil a n d  w a te r  sa tu ra tio n , and 
o th e r  p e r tin e n t  fa c to rs . T h e  m o s t  s im ila r  o p e ra t io n s  in  t h e  M id -C o n tin en t are 
p ro b a b ly  th e  p a t te rn - ty p e  a ir-g a s  d r iv e s  in  t h e  n o r th e r n  p o r t io n  of th e  Now ata,
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O klahom a, field, a n d  som e c o m p a riso n s  w ith  th e s e  h a v e  in d ic a te d  t h a t  re p re ss u re  
yields, for th e  b e tte r  G lenn  P o o l p ro p e r tie s , m a y  b e  b e tw e e n  5000 a n d  10,000 b r l ./a c re .  
O ther in v estig a to rs  h a v e  e x a m in e d  re c o v e ry  d a ta  fo r  a  la rg e  n u m b e r  o f g a s - re p re ssu r in g  
p rojects in  th e  M id -C o n tin en t w h ic h  h a v e  h a d  s u b s ta n t ia l  o p e ra t in g  h is to ry ,  a n d  fo u n d  
th a t  on th e  av erag e  th e  su ccessfu l o p e ra t io n s  w ill o b ta in  a b o u t  2 5 %  m o re  oil t h a n  
would hav e  b een  reco v e red  u l tim a te ly  w ith o u t  re p re ssu rin g . O n  th is  b a sis , w i th  th e  
average recovery  e x p e c ta n c y  a t  G len n  P o o l w i th o u t  re p re s s u r in g  o n  th e  o rd e r  of 
28 000 brl. /acre, th e  re p re ssu rin g  m ig h t  e ffec t a n  a d d it io n a l  y ie ld  o f a b o u t  7000 
brl./acre.

N either of th e  fo regoing  m e th o d s  o f re c o v e ry  e s t im a tio n  is  p re c ise  in  c h a ra c te r .  
T hey depend  specifically  o n  th e  e x a c t  sa n d  c o n d itio n s  a n d  th e  e x is tin g  oil a n d  w a te r  
sa tu ration  v a lu es u n d e r  a  p a r t ic u la r  lease , w h ic h  a re  f a c to r s  ju d g e d  b y  b r o a d  e x ­
perience. P ossib ly  th e  b e s t  m e th o d  t h a t  m ig h t  b e  u se d  sh o u ld  be  b a se d  on  th e  a v e ra g e  
percentage of oil a n d  w a te r  s a tu ra t io n  e x is tin g  u n d e r  a  g iv en  lease . T h e  re co v e ry  
expectancy of th e  re p re ssu r in g  sh o u ld  b e  th e  d ifferen ce  b e tw e e n  th e  e x is tin g  p e r  c e n t, 
oil and  w a te r  s a tu ra t io n  a t  th e  s t a r t  o f th e  w o rk  a n d  a  lo w er p e r  c e n t,  oil a n d  w a te r  
sa tu ration  th a t  w o u ld  b e  o b ta in e d  w h e n  th e  p ro d u c e d  g a s -o il  ra tio  re a c h e d  a  l im itin g  
economic p o in t. Su ch  a  m e th o d , h o w e v e r , re q u ire d  re liab le  re la tiv e  p e r m e a b i l i ty -  
sa tu ration  cu rv es fo r th e  s a n d  a n d  oil a n d  w a te r  s a tu r a t io n  co re  d a ta  w h ic h  a re  
rep resen ta tive  o f c o n d itio n s  in  p lac e  in  th e  fo rm a tio n . A . H . N .

981.* Utilizing Well Energy in Cleaning Flow-Lines of Paraffin. F . B rig g s. O il W k ly ,
31.5.43,109 (13), 13-14 .— T o c lean  flow -lines w i th o u t  u s in g  s te a m  p o w e r, o n e  c o m p a n y  
uses cleaning to o l p u s h e d  b y  g as  p re s su re  f ro m  th e  w e ll. T h e  f ir s t  g o -d ev il w a s  
fashioned in  th e  sh a p e  o f a  b u lle t ,  f ro m  a  s h o r t  p iece  o f h a rd w o o d . A  w a sh e r  m a d e  
from ru bberized  fab ric  b e lt in g  w a s  ro u n d e d  a n d  b o lte d  to  t h e  c ap  (o r b a c k )  b y  m ea n s  
of a  long carriag e  b o lt  r im  th r o u g h  a  lo n g itu d in a lly  d r ille d  h o le  in  th e  c e n tre  o f th e  
bullet-shaped b o d y . T h e  o v e ra ll le n g th  o f th is  w a s  a p p ro x im a te ly  5 in ., w i th  a  d ia ­
m eter of 2 in . d esig n ed  fo r o p e ra t io n  in  2^-in . flow -lines. T h e  d ia m e te r  o f th e  le a th e r  
cap or scrap er w as  su ch  t h a t  sm a ll c le a ra n c e  w a s  a llo w e d  b e tw e e n  i t  a n d  t h e  p ip e -w alls . 
Experience p ro v e d  th is  ty p e  su sc e p tib le  to  fa ilu re  o f th e  w o o d e n  b o d y  th ro u g h  
cracking ; also i t  w as  v e ry  f ig h t.

E lim ina ting  th e  d e tr im e n ts  o f b e in g  to o  l ig h t  a n d  th e  p o ss ib il ity  o f c rac k in g , o n e  o f 
the  p re sen t ty p e  of go -dev ils u se d  o n  th is  le a se  is c o n s tru c te d  f ro m  2 -in. p ip e  ; th e  n o se  
m ade by  s littin g , b e n d in g , w e ld in g , a n d  m a c h in in g  th e  p ip e  b a c k  to  a  fin ish . T h e  
leather w ash -p ip e  is a t ta c h e d  to  t h e  c ap  b y  m e a n s  o f a  p ro je c tin g  b o l t  w e ld ed  in  th e  
exact cen tre  of th e  in side  b u lle t  sh e ll. A s id e  fro m  th e  m e ta l  c o n s tru c tio n , th is  h a s  th e  
same ap p ea ran ce  a s  th e  w o o d en  ty p e .

A  la te r  design  in  u se  co n sis ts  p r in c ip a lly  o f  th r e e  w a sh e rs , sp a c ed  a p a r t  a lo n g  a  c e n tre  
bolt, and  h e ld  in  p o sitio n  b y  a  n u t  o n  th e  e n d . T h is  ty p e  h a s  w e ig h t, b u t  n o t  to o  m u c h  
of it, has  th re e  co n cen tric  s c ra p e rs  o f in c re as in g  d ia m e te r  su c h  t h a t  th e  “  b i te  ”  of 
paraffin load  is d is t r ib u te d  o v e r  e ach . S im ila r  to  th e  a c t io n  o f m u lt ip le  p is to n  r in g s  on  
a  cylinder, th is  in creased  n u m b e r  o f w a sh e rs  sh o u ld  a lso  p ro v id e  g re a te r  re s is ta n c e  to  
leakage of th e  m o tiv a tin g  g as  p a s t  th e  g o -d ev il. A . H . N .

982.* Factors Necessary for Consideration in P la n n in g a Secondary-Recovery Develop­
ment. R . C. E a r lo u g h e r . O il W k ly ,  5 .7 .43 , 110 (5), 19.— B efo re  a n y  se c o n d a ry -  
recovery p ro jec t is s ta r te d ,  a  th o ro u g h  in v e s tig a tio n  sh o u ld  b e  m a d e  to  d e te rm in e  th e  
feasibility of such  o p e ra tio n s  a n d  a lso  to  d ec id e  o n  w h ic h  ty p e  o f o p e ra t io n — t h a t  is, 
gas in jec tion  o r w a te r-flo o d in g — is to  b e  u se d . S u ch  a  s tu d y  is  ro u g h ly  d iv id e d  in to  
tw o p a r ts . F irs t ,  th e  p re lim in a ry  in v e s tig a tio n  w h ic h  h a s  to  d o  w ith  th e  a sse m b lin g  
of all availab le  reco rd s a n d  in fo rm a tio n  c o n c e rn in g  th e  p r o p e r ty  u n d e r  c o n s id e ra tio n , 
an d  a  th o ro u g h  a n a ly s is  a n d  b re a k d o w n  of su c h  in fo rm a tio n . S eco n d , if  th e  p r e ­
lim inary s tu d y  p ro v es fa v o u ra b le , a  d e ta i le d  in v e s tig a tio n  sh o u ld  fo llow . T h is  l a t t e r  
norm ally consists of o b ta in in g  n e w  in fo rm a tio n — n a m e ly , th e  d r illin g  o f n e w  w ells a n d  
acquisition of cores o f th e  p ro d u c in g  fo rm a tio n  a n d  th e  s u b s e q u e n t  d e ta i le d  a n a ly se s  
and  in te rp re ta tio n s  o f re s u lts  se c u re d  th e re f ro m . I f ,  f ro m  th is  d e ta i le d  s tu d y ,  i t  is 
decided th a t  seco n d ary -reco v e ry  o p e ra t io n s  m e r i t  a  t e s t  in  th e  field , th e  o p e ra t in g  p la n  
should be se t u p , a n d  p re p a ra tio n s  m a d e  fo r close a n d  c a re fu l  o p e ra t in g  c o n tro l  d u r in g  
th e  life of th e  p ro jec t.
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B riefly , th e  p re lim in a ry  in v e s tig a tio n  sh o u ld  c o v e r th e  fo llow ing  p o in ts :  (1) P as t 
p ro d u c tio n  reco rd s a n d  h is to ry , (a) I n i t ia l  p ro d u c tio n . (6) S u s ta in e d  p ro d u c tio n , 
(c) T o ta l p r im a ry  reco v ery . (2) W a te r  p ro d u c tio n  fro m  o ld  w e lls . (3) San d  th ic k ­
ness a n d  a rea l e x te n t  fro m  o ld  logs. (4) C o n d itio n  of o ld  w ells . (5) N u m b er and 
loca tion  of a b an d o n e d  ho les. (6) G ra v ity  a n d  v isc o s ity  o f oil. (7) W a te r  su p p ly  for 
flooding or gas su p p ly  fo r in j e c tio n . (8) M a rk e t a n d  se llin g  p r ic e  o f oil. E a c h  of these 
item s is d iscussed.

I n  m ak in g  a  d e ta ile d  s tu d y  of a  p ro sp e c tiv e  a re a , th e  f irs t  s te p  n e ce ssa ry  is to  secure 
a  sufficient n u m b er of cores so a s  to  o b ta in  a s  n e a r ly  a s  p o ss ib le  a n  av erag e  p ic tu re  of 
th e  p ro d u c in g  fo rm atio n . T h e  ch ie f fa c to rs  to  b e  d e te rm in e d  fro m  cores, an d  the  
re su ltin g  an a ly se s a re  : (1) N e t  sa n d  th ic k n e ss . (2) O il c o n te n t  in  p lace  in  th e  sand 
a s  expressed  as b a rre ls /ac re -fo o t, a s  w e ll a s  to ta l  b a rre ls /a c re -fo o t. (3) P e r  cent, 
p o ro sity . (4) P e r  cen t, oil s a tu ra t io n  e x p re ssed  a s  p e rc e n ta g e  of th e  to ta l  p o re  volume.
(5) P e r  cen t, co n n a te  w a te r  ex p ressed  a s  p e rc e n ta g e  of th e  to ta l  p o re  vo lum e. (6) 
P e rm ea b ility . (7) L a b o ra to ry  flood ing  te s ts ,  (a) R e s id u a l  oil s a tu ra t io n  after 
flooding. (6) D iffe ren tia tio n  b e tw e e n  flo o d ab le  a n d  n o n -flo o d ab le  san d . (8) Net 
floodable sa n d  th ick n ess. S e p a ra te  d iscussion  is  g iv en  fo r  e a c h  o f th e  e ig h t items. 
G rap h s a n d  o th e r  d e ta ils  i l lu s tra te  th e  im p o r ta n t  p o in ts .  I t  is  con clu d ed  th a t 
seco n d ary  reco v ery  d e fin ite ly  is  a  sp e c ia lity  in  i tse lf , a n d  in  m a n y  w a y s  e n tire ly  different 
from  a ll o th e r  o p e ra tio n s  in  th e  oil in d u s try .  I f  s e c o n d a ry  re c o v e ry  is  to  be  applied, 
a n d  to  b e  successfu l, d e ta ile d  a n d  ca re fu l in v e s tig a tio n  sh o u ld  b e  m a d e  of a n y  property  
befo re  a  p ro je c t is com m enced . L ik ew ise , n o  o n e  fa c to r  is  su ffic ien t to  ensure  the 
success o f su ch  a n  o p e ra tio n . A s th e  b e s t  e x am p le , i t  h a s  o f te n  b e e n  sa id  th a t  any 
p ro p e r ty  w ith  a' good  p a s t  p ro d u c tio n  h is to ry  n o t  in  a  w a te r -d r iv e  fie ld  w a s  adaptable 
fo r w a te r-f lo o d in g ; h o w ev er, th is  is e n tire ly  to o  b ro a d  a  s ta te m e n t .  T h e re  a re  already 
sev era l cases in  w h ich  su ch  p ro p e rtie s  h a v e  b e e n  s u b je c te d  to  flo o d in g  so le ly  on  that 
basis, a n d  th e  re su lt  h a s  b e en  a  fa ilu re . O n  th e  o th e r  h a n d , th is  fa c to r  o f p a s t  pro­
d u c tio n  h is to ry  is im p o r ta n t,  a n d  sh o u ld  b e  co n sid e re d . L ik ew ise , a  secondary- 
reco v ery  p ro je c t  is n o t  so m e th in g  to  b e  tu r n e d  o v e r  to  som e o r p h a n  d e p a r tm e n t for a 
p lay th in g . M ore o f te n  th a n  n o t  w h e n  su ch  h a s  b e e n  th e  case , th e  r e s u l t  h a s  been a 
fa ilu re . A n y  w ater-flo o d in g  p ro je c t  sh o u ld  b e  a  fu ll- tim e  jo b ,  a n d  sh o u ld  be  given 
ev ery  possib le  co n sid era tio n . T h e re  a re  u n d o u b te d ly  la rg e  oil re se rv e s  available 
w hich  can  b e  secu red  b y  se c o n d ary  re co v e ry  m e th o d s ; h o w e v e r , g re a t  expense and 
s tu d y  w ill b e  re q u ire d  to  o b ta in  th e m , a n d  a t  p r e s e n t  th is  ^ r o r k  is  l im ite d  by  the 
ex is tin g  p rice  of c ru d e  oil. A . H . N.

983. Construction and Operation of a Water-Treatment and Disposal Plant. Anon.
Oil Gas J '., 8.7.43, 42  (9), 2 9 -3 2 .— I n  one  w e ll-k n o w n  fie ld  f ro m  w h ic h  o il has been 
p ro d u ced  in  q u a n tit ie s  fo r m a n y  y e a rs , th e  em u ls io n  c u t  h a s  g ra d u a lly  in creased , until 
re ce n tly  th e  p re ssu re  n ece ssa ry  to  sh ip  th e  oil r e q u ire d  a n  a v e ra g e  o f 350 lb ./sq . in. on 
th e  sh ip p in g  p u m p s. T h e  t ra n s fe r  lin e  h a d  b e e n  in  se rv ice  fo r  m a n y  y e a rs , a n d  had 
becom e th in  becau se  of w e a r  a n d  e x te rn a l  co rro s io n , a n d  th e  350 lb . a t  th e  field end 
w as a b o u t  a s  h ig h  a s  cou ld  b e  m a in ta in e d  w i th  a n y  d eg ree  of s a fe ty .  T w o  solutions of 
th is  p ro b lem  w ere  o ffered  th e  e x ec u tiv e s  o f th e  c o m p a n y  b y  th e  e n g in eers . T h e  first 
in cluded  lay in g  a  n ew  p ip e-lin e  fro m  th e  fie ld  re ce iv in g  t a n k s  to  th e  d is ta n t  treating- 
p la n t ,  a n d  th e  in s ta lla tio n  of a  b a t t e r y  o f n ew  sh ip p in g  p u m p s . T h e  so lu tio n , however, 
in  re a lity  so lv ed  n o th in g , e x c e p t to  re m o v e  th e  p ip e -lin e  le a k in g  h a z a rd  from  the 
sy s tem  w h ich , if p u t  in to  o p e ra tio n , w o u ld  s ti ll  d e liv e r  w e t ,  em u lsified  oil to  th e  old 
tre a tin g  p la n t .  T h e  second  so lu tio n  in c lu d e d  re -v a m p in g  th e  e n tire  g a th e r in g  and 
flow-line sy s tem  of th e  p ro d u c in g  p ro p e rtie s , th e  c o n s tru c tio n  of a n  u n a tte n d e d  flow- 
line tre a tin g  p la n t  o n  th e  p ro p e r ty ,  a n d  d isp o sin g  of th e  s e p a ra te d  w a te r  so t h a t  only 
c lean  p ipe-line  oil w o u ld  b e  sh ip p e d  to  t h e  p ip e -lin e  re ce iv in g  s ta t io n .  T h e  second 
su g g estio n  is d esc rib ed  in  d e ta il, w i th  a  flow  d ia g ra m  a n d  p h o to g ra p h ic  illu stra tio n s.

O ne of th e  m o s t v a lu a b le  a u x ilia r ie s  o f th is  o i l- t re a t in g  p l a n t  is  r e p re se n te d  by  a 
com ple te , d e ta ile d  flow d iag ra m  sh o w in g  a c c u ra te ly — b u t  n o t  to  sca le— th e  loca tion  of 
each  o p e ra tin g  p ipe-lin e , th e  ta n k s ,  d e h y d ra to rs ,  h e a te rs ,  s e p a ra to rs ,  a n d  eac h  indivi­
d u a l g a te  o r  b lo ck -v a lv e  a n d  in s tru m e n t,  n u m b e re d  o n  th e  p r in t  a n d  d e sc rib e d  in  a  box 
a t  one side, so t h a t  a n  in ex p e rie n c ed  o p e ra to r  c a n  re a d ily  u n d e r s ta n d  w h a t  is to  be 
done. T he v a lves, in s tru m e n ts , a n d  re g u la to rs  a re  sh o w n  o n  th e  d iag ra m  and 
n u m b ere d  in  o p e ra tin g  seq u en ce  w ith  ta g s  o n  e ac h  w h ee l, o r  s te m , in  th e  o rd e r  in  which 
th e y  a re  m o st f re q u e n tly  u sed , fo llow ing  th ro u g h  fro m  th e  w e t-o il g a th e r in g  line  to  the
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shipping pum ps. T h e  re m a in d e r  o f th e  v a lv e s  a re  o f so m e w h a t m in o r  im p o r ta n c e  to  
the  operato r, a s  th e  t r e a t in g  e n g in e e rs  u su a lly  p u t  th e  p la n t  in to  o p e ra t io n  a n d  m ak o  
any necessary a d ju s tm e n t to  o v e rco m e  p ro b le m s  w h ic h  th e  a v e ra g e  p u m p e r  h a s  n o t  
the  tim e o r tra in in g  to  h a n d le . A . H . N .

984. Basic Principles of Reservoir Behaviour. Part 2. J .  Z ab a . O il Gas •/., 8.7.43, 
42 (9), 34.— G as-o il a n d  w a te r - o i l  r a t io s  a re  d iscu ssed . I n  m e a su r in g  th e  g a s -o il  
ratios, close a tte n tio n  to  d e ta i ls  is e s se n tia l .  C o n d itio n s  o f e q u ilib r iu m  m u s t  b e  
assured a n d  th e  r a te  o f p ro d u c tio n  a t  w h ic h  th e  m e a su re m e n t w a s  ta k e n  m u s t  b e  
stated . P re c au tio n s  m u s t  b e  ta k e n  t h a t  a ll  g a s  p ro d u c e d  is  b e in g  m e a su re d . T o 
avoid th e  confusion w h ich  f r e q u e n tly  r e s u l ts  f ro m  free  u se  o f te r m  “  g a s -o il  r a t io ,”  th e  
term  should b e  d e fin ite ly  qua lified . N o m e n c la tu re  h a s  b e e n  su g g e s te d  th e  u se  o f 
which w ould e lim in a te  th e  p o ss ib il ity  o f w ro n g  in te rp re ta t io n .  T h e  fo llow ing  te rm s , 
which are  se lf-ex p lan a to ry , h a v e  b e e n  su g g e s te d  : fo rm a tio n  g a s -o il  r a tio ,  fo rm a tio n  
gas-liquid ra tio , c irc u la te d  g a s -o il  r a tio ,  g ro ss  g a s -o il  r a tio ,  g ro ss  g a s - l iq u id  ra tio ,  
tubing g as-liq u id  ra tio . T h e  la s t  tw o  te rm s  a p p ly  to  p u m p in g  w e lls , a n d  sh o u ld  bo 
used w hen no  gas fro m  th e  a n n u lu s  is in c lu d e d  in  th e  m e a su re m e n t.

P ro d u c tiv ity  in d ex  is d e fin ed  a n d  e x p la in e d . T h e  b as ic  c o n c e p t o f th e  p r o d u c tiv i ty  
index is sim ple, b u t  th e  fa c to rs  in v o lv e d  m a k e  i t  h ig h ly  co m p lex . F o r  a  h o m o g en eo u s  
fluid flowing th ro u g h  th e  re se rv o ir  in  a  v isc o u s  ra d ia l  flow  u n d e r  s te a d y  s ta te  co n d itio n s , 
the ra te  of flow w o u ld  b e  p ro p o r t io n a l  to  th e  d iffe re n tia l p re s su re . T h is  m a y  b e  
expressed b y  th e  fo llow ing e q u a tio n  : Y  =  C (X  — X x), w h e re  Y  =  r a te  o f flow ,
X  — X x =  d ifferen tia l p re ssu re , C  =  c o n s ta n t  of p ro p o r t io n a lity .

The constan t C, th e  slope o f th e  line , w o u ld  b e  th e  p ro d u c tiv i ty  in d e x , w h ic h  w o u ld  
be constant fo r d iffe ren t r a te s  o f p ro d u c tio n . T h e  re se rv o ir  flu id , h o w e v e r , is  n o t  
homogeneous. I t  is  a n  o il-g a s  m ix tu re ,  t h e  c h a ra c te r is tic s  o f w h ic h  c h a n g e  a s  th e  
liberation of gas ta k e s  p lace . T h e  c h a ra c te r is tic s  o f th e  re se rv o ir  i ts e lf  ch an g e  a s  a  
result of changes in  s a tu ra t io n . T h e  flow  in  th e  p ro x im ity  o f th e  w e ll m a y  ch an g e  
from Viscous to  tu rb u le n t .  T h e  p r o d u c tiv i ty  in d e x  is  th e re fo re  a  fu n c tio n  n o t  o n ly  of 
reservoir and flu id  c h a ra c te ris tic s , b u t  a lso  o f o il-g a s  r a tio ,  p re s su re  d iffe re n tia l, 
absolute reserv o ir p re ssu re . F ro m  a  p u re ly  th e o re tic a l  s ta n d p o in t ,  th e re fo re , th e  
p roductiv ity  in d ex  w o u ld  n o t  b e  e x p e c te d  to  b e  c o n s ta n t  fo r  d if fe re n t r a te s  o f p ro d u c ­
tion, w hich w ou ld  lim it  i t s  p ra c t ic a l  u se fu ln ess . A c tu a l  m ea su re m e n ts , h o w e v e r , of 
the p ro d u c tiv ity  in d ex  of a  g r e a t  n u m b e r  o f w e lls  sh o w e d  t h a t  fo r  m o d e ra te  r a te s  of 
production, a n d  fo r c o n d itio n s  o f e q u ilib r iu m  su c h  a s  c a n  b e  a t t a in e d  u n d e r  p ra c t ic a l  
field conditions, lin e a r re la tio n  d o es  e x is t  in  a  la rg e  n u m b e r  o f cases, b e tw e e n  r a te  of 
production a n d  p re ssu re  d iffe ren tia l. I n  m a n y  o th e r  cases, d e v ia t io n  f ro m  th is  s t r a ig h t  
relation is w ell w ith in  th e  p ro b a b le  l im its  o f e r ro r  o f m e a su re m e n ts . B e ca u se  of th is  
fact, th e  p ro d u c tiv ity  in d e x  fo u n d  w id e  p ra c t ic a l  a p p lic a t io n  a s  a  m e a su re  o f th e  
p roductiv ity  of w ells. D iffe re n t d e fin itio n s  u se d  fo r  p ro d u c tiv i ty  in d e x  a n d  th e  
specific p ro d u c tiv ity  in d ex  a re  g iv en , fo llo w ed  b y  g e n e ra l d e sc rip tio n  o f th e  m e th o d s  
used to  m easu re  th e m , a n d  b y  a  b ib lio g ra p h y . A . H . N .

985. Repair of Corroded Casing Strings in Old Kansas Wells. N . W illiam s. O il Gas J . ,
8.7.43, 42 (9), 46—47.— Som e o f th e  m e th o d s  b e in g  fo llo w ed  b y  K a n sa s  p ro d u c e rs  in  
repairing corroded  casing  in  o ld  w e lls  a re  p re s e n te d  in  th is  a r tic le . P ro te c t io n  o f p ip e  
being ru n  in  new  w ells a g a in s t c o rro s iv e  w a te r s  is a n o th e r  im p o r ta n t  p h a se  o f o p e ra tio n s  
now receiving a tte n tio n .

Sources of th e  m o st co rro s iv e  w a te r  a re  th e  A rb u c k le  lim e, th e  p r in c ip a l a n d  d e ep e s t 
oil-producing horizon  in  th e  m a jo r i ty  o f fields o f W e s te rn  K a n sa s , a n d  th e  D a k o ta  sa n d , 
a shallow horizon  w h ich  h a s  b e e n  u n p ro d u c tiv e  o f oil to  d a te .  A rb u c k le  w a te r , 
produced w ith  th e  oil, a t ta c k s  th e  c as in g  fro m  w ith in  th e  w ell. C o rro sio n  fro m  w a te r  
in th e  D ak o ta  san d  a n d  o th e r  sh a llo w  fo rm a tio n s  r e s u l ts  w h e n  th is  w a te r  a c ts  o n  th e  
casing from  beh ind , c au sin g  lea k s  t h a t  p e rm it  th e  w a te r  to  g e t  in to  th e  w ell. C orrosion  
by  A rbuckle w a te r  inside  th e  w e ll c a n  b e  c o n tro lle d  to  a  la rg e  e x te n t  b y  p ro d u c tio n  
m ethods. Casing fa ilu res d u e  to  A rb u c k le  w a te r  c o rro s io n  h a v e  b e e n  ch iefly  in  w ells 
th a t  have been p u m p ed  u p  th e  h o le  w i th  tu b in g  a n d  p u m p s  s e t  h ig h  e n o u g h  to  p e rm it  
“  skim ming ”  th e  oil. B y  s e t tin g  th e  tu b in g  a n d  p u m p s  n e a r  b o t to m , a n d  p u m p in g  
from th e  b o tto m  of th e  ho le, th e  a m o u n t  o f c as in g  w ith  w h ic h  w a te r  co m es in  c o n ta c t  
is usually  sm all, since o rd in a rily  oil fills th e  a n n u la r  sp ace  b e h in d  th e  tu b in g  a b o v e  th e
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p u m p  in ta k e . F ew  cas in g  fa ilu re s  fro m  A rb u c k le  w a te r  co rro s io n  h a v e  occurred  in 
wells t h a t  h a v e  b een  p u m p e d  fro m  th e  b o tto m , a n d  th is  is n o w  g e n e ra l p rac tice .

Squeeze cem en tin g  jo b s  h a v e  b e en  u n d e r ta k e n  in  q u ite  a  few  w ells w ith  a  fa irly  high 
pe rcen tag e  of success. T h ro u g h  p e rfo ra tio n s  a b o v e  a n d  b e low  lea k in g  sec tions suffi- 
c ie n t cem en t is squeezed  b e h in d  th e  p ip e  to  fill th e  a n n u la r  sp a c e  th ro u g h  th e  section 
a n d  fo r som e d is tan c e  a b o v e  a n d  below , p ro v id in g  n o t  o n ly  a  w a te r  s h u t-o u t ,  b u t  also a 
p ro tec tiv e  e n casem en t b e h in d  th e  p ip e . S qu eeze  jo b s  a lso  h a v e  b e en  re so rted  to 
f req u e n tly  to  g e t cem en t b e h in d  th e  p ip e  th ro u g h  th e  D a k o ta  s a n d  in  w ells in  w hich 
su rface  casing  w as n o t  se t  a n d  c em en te d  th ro u g h  t h a t  fo rm a tio n . O th e r  m eth o d s  are 
g iven , such  a s  u sin g  new  cas in g s o r u s in g  lin e rs . A . H . N.

986. P a ten ts  on P roduction . D . B ro o k sh ire . U .S .P . 2 ,3 1 9 ,2 9 5 ,1 8 .5 .4 3 . A p p l. 12.8.41.
W ell-packer w ith  a  w o rk in g  b a r re l  sec tion .

G .W . M cC ullough. U .S .P . 2 ,3 1 9 ,336 ,18 .5 .43 . A p p l. 22 .8 .41 . R e g u la tin g  m echan­
ism  fo r va lves.

W . W . D rin k a rd . U .S .P . 2 ,319,493, 18.5.43. A p p l. 20 .5 .40 . R e tra c ta b le  form a­
tio n  sealing  to o l w ith  a  v a lv e .

C. A . M oon. U .S .P . 2,319,702, 18.5.43. A p p l. 4 .4 .41 . M e th o d  a n d  a p p a ra tu s  for 
p ro d u c in g  oil-w ells.

I .  S. S a ln ikov . U .S .P . 2 ,319,749, 18.5.43. A p p l. 22 .7 .41. B o re -h o le  p u m p  by 
h y d ra u lic  m eans.

C. H . M. R o b e rts . U .S .P . 2 ,319,885, 25 .5 .43 . A p p l. 8 .10 .40 . P ro c e ss  a n d  compo­
s itio n  fo r t r e a tm e n t  of em u lsio n s of oil in  w a te r .

J .  P . W alk er. U .S .P . 2 ,319,962, 25.5.43. A p p l. 24 .6 .40 . M e th o d  of a n d  m eans for 
tre a tin g  a n d /o r  d e h y d ra t in g  oil, gas, a n d  w a te r  m ix tu re s ,  su c h  a s  flow  fro m  oil-wells.

G. R a y m o n d . U .S .P . 2 ,320,447, 1.6.43. A p p l. 3 .10 .40. D e v ice  fo r  determ ining 
flow v o lu m e of t r e a t in g  liq u id s  flow ing  in to  a  w ell.

C. P . W alk er. U .S .P . 2 ,320,492, 1.6.43. A p p l. 11.8.38. M e th o d  of determ ining 
fluid p re ssu re  a n d  p ro d u c tio n  c a p a c ity  o f oil-w ells.

F . A . G u e tje n . U .S .P . 2 ,320,589, 1.6.43. A p p l. 28 .4 .41. P a c k in g  assem bly  to 
su rro u n d  a  re c ip ro ca tin g  ro d .

D . L . M itchell, H  M arks, a n d  H . C. B een e . U .S .P . 2 ,3 2 0 ,6 3 3 ,1 .6 .4 3 . A p p l. 16.11.40. 
W ate r-sea lin g  co m p o sitio n  fo r oil-w ells.

C. M. O ’L e a ry . U .S .P . 2 ,320,646, 1.6.43. A p p l. 13.12.40. R o d -c a tc h e r .

T . J .  S te w a rd . U .S .P . 2 ,320,673, 1.6.43. A p p l. 3 .8 .40 . W e ll- tre a tin g  fluid 
com p ris in g  a n  a c id  o f th e  fo rm u la  H S 0 3- A - f ? - A - S 0 3H , w h e re  A is a  b ivalent 
a ro m a tic  ra d ic a l a n d  i f  is a  b iv a le n t  a lip h a tic  ra d ic a l.

L . Y o s t. U .S .P . 2 ,320,708, 1.6.43. A p p l. 22 .11 .40. S u b m e rs ib le  electrically 
d r iv en  p u m p .

A . B o y n to n . U .S .P . 2 ,321,002, 8.6 .43. A p p l. 8 .12 .39. S ta g e  lift-flow  device 
com p ris in g  a  s id e -v alv e.

A. B o y n to n . U .S .P . 2 ,321,003, 8 .6 .43. A p p l. 8 .12 .39 . D iffe re n tia l  s ta g e  lift-flow
device.

T . B . W ay n e . U .S .P . 2 ,321,056, 8.6 .43. A p p l. 29 .7 .38 . P ro c e ss  a n d  re a g e n t for 
re so lv in g  em ulsions.

J .  H . W igg ins. U .S .P . 2 ,321,058, 8 .6 .43. A p p l. 1.11.40. F lo a t in g  ro o f  fo r liquid
s to ra g e  ta n k s .

J .  J .  G reb e  a n d  L . C. C h a m b e rla in . U .S .P . 2 ,321 ,138 , 8 .6 .43 . A p p l. 2.5.38.
T re a tm e n t  of flu id  p e rv io u s  fo rm a tio n s .
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H . B. Lee. U .S .P . 2 ,321 ,215 , 8 .6 .43 . A p p l. 5 .10 .40. S a fe ty  co u p lin g  fo r su c k e r-  
rods.

C. H . M ath is a n d  C. R a m p a c e k . U .S .P . 2 ,321,761, 15.6.43. A p p l. 5 .8 .40. P ro c e ss  
for plugging fo rm atio n s.

0 . B arstow . U .S .P . 2 ,321,970, 15.6.43. A p p l. 28.8 .40. M e th o d  a n d  a p p a r a tu s  
for trea tin g  w ells fo r in je c tin g  flu id  s im u lta n e o u s ly  in to  a t  le a s t  tw o  zones.

A. H . B ran d o n . U .S .P . 2 ,322 ,343 , 22 .6 .43 . A p p l. 14.10.40. T u b in g  w e a r  d e te c to r  
using feelers.

L. L. O. C ranford . U .S .P . 2 ,322,419, 22.6 .43 . A p p l. 18.9.40. P a ra ff in  sc rap in g  
tool for wells.

H . /H . K av ele r. U .S .P . 2 ,322 ,453 , 22.6 .43. A p p l. 23.9 .40. A p p a r a tu s  fo r 
controlling oil-wells.

Q. F . W irte l a n d  C. M. B la ir . U .S .P . 2 ,322,494, 22 .6 .43 . A p p l. 27 .4 .42. P ro c e ss  
for breaking p e tro leu m  em u lsio n s.

B. M. D avis. U .S .P . 2 ,323,085, 29 .6 .43. A p p l. 7 .11 .40. R e tr ie v a b le  c o m b in a tio n  
bridge plug a n d  p a ck e r . A . H . N .

Transport and Storage.
987. Calibration of Horizontal Cylindrical Tanks. H . D a v id . O il Gas J . ,  4 .3 .43 , 41 
(43), 49.— G iven a  t a n k  of p e r fe c tly  c y lin d ric a l fo rm  la id  h o riz o n ta l ly , i t  is o b v io u sly  
possible to  calcu la te  th e  v o lu m e  of liq u id  w h ic h  i t  c o n ta in s  f ro m  a  k n o w  ledge  of th e  
depth of oil a n d  th e  ra d iu s  a n d  le n g th  of th e  t a n k .  F ro m  c a lc u la te d  d a ta  a  g ra p h  is 
presented w hich  e n ab les  a  v o lu m e tr ic  coefficien t to  b e  r e a d  off a f te r  d e te rm in a tio n  o f 
the ratio of th e  m ea su re d  d e p th  of oil to  th e  k n o w n  d ia m e te r  of th e  t a n k .  T h is  
volumetric coefficient (C) is su c h  t h a t  th e  q u a n t i ty  o f oil (Q) in  g a llo n s  (U .S .) c a n  b e  
determined d irec tly  b y  th e  fo rm u la  Q =  C  x L  x i f 2, w h e re  L  is th e  le n g th  of th e  
tank in inches a n d  i f  is th e  ra d iu s  o f th e  t a n k  in  in ch es.

The use of th e  g ra p h  re d u ce s  th e  a m o u n t  o f c a lc u la tio n  re q u ire d , b u t  th e  a c c u ra c y  
will be affected b y  in c lin a tio n  of t a n k ,  p re sen c e  of p ip in g , baffles, e tc .,  in  th e  ta n k ,  
accum ulation of b .s. a n d  w . a n d  sp h e rica l e n d s  o f th e  ta n k s .  R . A . E .

988. Transportation Problems of the Oil Industry. S. A . S w en sru d . P etro l. T ech ., 
Ju ly  1943, 6 (4 ); A .I.M .M .E . T ech . P u b . N o . 1610, 1 -1 1 .— I n  p e a c e - tim e  th e  t r a n s ­
portation  of p e tro leu m  a n d  i ts  p ro d u c ts  a t t r a c t s  l i t t le  a t t e n t io n  a m o n g  th o se  n o t  
in tim ately  concerned  w ith  i t ,  b u t  th e  w a r  h a s  b ro u g h t  to  th e  fo re  th e  t re m e n d o u s

jj im portance of th is  p ro b lem . T h e  c o n s tru c tio n  of th e  24-in . w a r  e m e rg en c y  p ip e  line  
now raises new  q u estio n s re g a rd in g  th e  r e la tiv e  m e r i ts  o f la rg e -d ia m e te r  p ip e - lin e s  a n d  
tankers, a n d  focuses a t te n tio n  o n  th e  re a so n s  w h y  ta n k e r s  o rig in a lly  d isp la c e d  p ip e ­
line tran sp o rta tio n , w h ich  w as th e n  m u c h  m o re  c o s tly .

In  p ro d u c t tr a n s p o r ta tio n  th e  c h a n g e  fro m  ta n k -c a r s  to  t ru c k s  a n d  p ro d u c t  p ip e ­
lines is m erely  a  sp eed in g  u p  of a  p ro c ess  w h ic h  h a s  b e e n  u n d e r  w a y  fo r m a n y  y e a rs , 
due largely  to  th e  ra ilw a y  c o m p a n ie s ’ in flex ib le  a t t i tu d e  re g a rd in g  r a te s .  T h e  t r a n s ­
porta tion  of p ro d u c ts  b y  p ip e -lin e  w a s  d e la y e d  b y  o th e r  fa c to rs  lo n g  a f te r  i t  b e c a m e  a  
practicable p ro position .

The effect of t r a n s p o r ta tio n  c h an g e s  o n  m a rk e tin g  o p e ra t io n s  is  p ro fo u n d . T h e  
developm ent of p ipe-line  a n d  o th e r  m e a n s  of t r a n s p o r t  h a s  b e e n  g re a t ly  a id e d  b y  th e  
in tegration  of th e  oil in d u s try , w h ic h  g a v e  th e  a d v a n ta g e  o f low  in c re m e n ta l  c o s ts  to  
large com panies co n tro llin g  a  su ffic ien t v o lu m e  of o il to  u til iz e  th e  n ew  fo rm s  of t r a n s ­
portation . T he w ar-tim e  sh if t  f ro m  ta n k e r  to  ra il  t r a n s p o r ta t io n  h a s  b e e n  d o n e  w e ll, 
b u t could hav e  b een  e ffec ted  m o re  ra p id ly  h a d  th e r e  b e e n  a  b e t t e r  a p p re c ia t io n  of th e  
possibilities of ta n k -c a r  s u b s ti tu tio n  a n d  a n  e a r lie r  c o n c e n tra t io n  o n  th e  m o v in g  a n d  
unloading of tan k -c a rs  in  tra in lo a d  lo ts . I n  th e  jo in t  u se  o f fa c ilitie s  th e  r a p id  a t t a i n ­
m ent of 70-80%  of th e  th e o re tic a l  p o ss ib il it ie s  is p ro b a b ly  p re fe ra b le  to  th e  d e la y s



in v o lv ed  in  th e  fo rm u la tio n  a n d  a d m in is tra t io n  o f c o m p lic a te d  p la n s  w hich  w ill give 
100°/ efficiency fro m  th e  s t a r t .  T h e  p o s t-w a r  u se  o f th e  la rg e  p ipe-lines w ill be a  big 
n robfem  aifd  th e  sam e is t r u e  of th e  e x tr a  b a rg e  fa c ilitie s  w h ic h  h a v e  been created.

G. D. H.
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Cracking.
989. Phillips Cycloversion Process. A n o n . O il Gas J ., 4.3.43, 41 (43), 41.— T he main 
o b jec t of th e  p rocess is to  c o n v e r t  n a p h th a s  p ro d u c e d  in  th e rm a l  c rack in g  operations 
in to  s to ck s rich  in  a ro m a tic s  a n d  su ita b le  fo r in c o rp o ra tio n  in  a v ia t io n  gasoline.

A v ia tio n  gasoline f ra c tio n s  c o n ta in in g  u p  to  9 0 %  of a ro m a tic s  w ith  very  small 
a m o u n ts  of olefins m a y  b e  o b ta in e d , a n d  th e  p r in c ip a l  b y -p ro d u c ts  include butylene 
a n d  iso b u tan e . A fte r  la b o ra to ry  a n d  p i lo t -p la n t  in v e s tig a tio n s , a  new  u n it  has been 
in s ta lled  a t  one o f th e  c o m p a n y ’s re fin e ries. I n  th e  c o u rse  o f s tu d y in g  variables the 
u n i t  h a s  b een  o p e ra te d  on  s to ck s ra n g in g  fro m  l ig h t  g a so lin e s to  h e a v y  gas oils. For 
av ia tio n -s to c k  p re p a ra tio n , e x ce lle n t re s u lts  h a v e  b e e n  o b ta in e d  b y  processing selected 
n a p h th a s  d e riv ed  fro m  g as oil o r to p p e d  c ru d e  th e rm a l  c rac k in g , o r  fro m  gas reversion 
o p era tio n s . T h e  o p e ra tin g  c o n d itio n s  of te m p e ra tu re ,  p re s su re , co n ce n tra tio n , contact 
t im e , a n d  cycle  le n g th  c an  b e  v a r ie d  to  su i t  th e  ty p e  a n d  b o ilin g  ra n g e  of th e  charge 
stock . A fixed  c a ta ly s t  b ed  is in s ta lle d  in  th e  re a c to rs , r e a c t iv a t io n  b e in g  accomplished 
b y  c o n tro lled  b u rn in g  o f th e  a c c u m u la te d  ca rb o n a ce o u s  m a t te r .  S te a m  is used  in both 
process a n d  re a c tiv a tio n  s tag es  w ith o u t  in ju ry  to  th e  c a ta ly s t ,  w h ic h  is sa id  to  be able 
to  w ith s ta n d  h ig h  te m p e ra tu re s  a n d  to  h a v e  a  lo n g  life . T h e  p ro cess  is  m ad e  continuous 
b y  a lte rn a te  use  of tw o  o r m o re  c a ta ly s t  c h am b ers . T h e  le n g th  of th e  process period 
ran g es fro m  1 to  5 h rs . w h en  p ro d u c in g  a v ia t io n  s to c k s , a cc o rd in g  to  th e  characteristics 
of th e  ch arg e  s to c k  a n d  th e  d esired  d e p th  of co n v ers io n . T h e  u n i t  is  illustrated.

R. A. E.

990.* Fluid Catalyst Cracking of Petroleum. E . V . M u rp h re e , C. L. B ro w n , H . G. M.
F isch er, E .  J .  G ohr, a n d  W . J .  Sw eeney . In d u s ir . E n g n g  C hem ., 1943, 35 (7), 768.— 
A  sim plified  flow d ia g ra m  of a  flu id  c a ta ly s t  c ra c k in g  p l a n t  is  p re se n te d  a n d  a  descrip­
t io n  of th e  p rocess is  g iven . S ev e ra l d iffe re n t m e th o d s  of o p e ra t in g  th is  process are 
d iscussed , in  w h ich  m o to r  a n d  a v ia t io n  fu e ls  a re  o b ta in e d  a s  d ire c t p ro d u c ts . Other 
m e th o d s  of o p e ra tin g  th is  p ro cess  to  p ro d u c e  a v ia t io n  g ra d e  p ro d u c ts  a re  to  hydro­
g en a te  th e  c ra c k a te  o r to  e m p lo y  th e  c a ta ly t ic  c ra c k e r  a s  a  m e a n s  o f producing iso- 
b u ta n e  a n d  b u ty le n e s  fo r su b seq u e n t a lk y la tio n . T y p ic a l a n a ly se s  o f p ro d u c ts  produced 
b y  th ese  v a rio u s  p rocesses a re  g iven .

A p p lica tio n s of th e  flu id  c a ta ly s t  te c h n iq u e  to  p ro cesses  o th e r  t h a n  cracking are 
d iscussed , a n d  i t  is  sh o w n  t h a t  th is  is  a  p ro c ess  w h ic h  is  p a r t ic u la r ly  advantageous 
w here  close te m p e ra tu re  c o n tro l is re q u ire d , s ince  th e  so lid  su sp en s io n  im p arts  heat 
c a p a c ity  to  th e  v a p o u rs . J .  W . H.

991.* Thermal and Catalytic Decomposition of cyc/oHexane at High Pressures. V.
H aen se l a n d  Y . N . Ip a tie ff . In d u s tr . E n g n g  C hem ., 1943, 35 (6), 632.— T h e  thermal 
deco m p o sitio n  of cycZohexane h a s  b e e n  e x a m in e d  in  a  co n tin u o u s-flo w  system 
o v er th e  te m p e ra tu re  ra n g e  500-540° C. a t  100 a tm o s . p re s su re . C a ta ly tic  cracking 
w ith  a n  a lu m in a  c a ta ly s t  h a s  b e en  e x a m in e d  o v e r  t h e  te m p e ra tu re  ran g e  550— 
578° C. a t  p re ssu re s  o f 44—140 a tm o s . in  th e  sa m e  s y s te m  a s  w a s  u sed  for the 
th e rm a l d eco m p o sitio n  e x p e rim e n ts . D e ta i le d  a n a ly se s  o f  th e  g aseo u s  a n d  liquid 
p ro d u c ts  in  te rm s  of ch em ica l ty p e s  a n d  c o m p o u n d s  a re  g iv en , a n d  fro m  th ese  data  a 
m ech an ism  of th e  d eco m p o sitio n  re a c tio n  h a s  b e en  p u t  fo rw a rd . J .  W . H.

Polymerization and Alkylation.
992. Facts About and Possibilities of Alkylation and Isomerization Processes. A. L.
F o s te r . O il Gas J . ,  15.4.43, 41 (49), 77.— C o m m erc ia l a p p lic a t io n  of b o th  these 
p rocesses to  th e  p e tro le u m  in d u s try  is a  c o m p a ra t iv e ly  r e c e n t  d e v e lo p m en t, b u t the 
im p o rta n ce  of b o th  is e x p e c te d  to  in c re ase  n o t  o n ly  d u r in g  w a r- tim e  b u t  also in the



ABSTRACTS. 3 8 7  a

post-w ar period . I t  is n o t  p o ss ib le  to  fo re c a s t th e  sp ec ifica tio n s  w h ic h  w ill b e  re q u ire d  
of th e  m o to r a n d  a v ia t io n  fu e ls  o f th e  fu tu re .  T h e  im p o r ta n c e  w h ic h  h a s  b e en  a t ta c h e d  
to v o la tility , e sp ecia lly  in  th e  n a tu r a l  g a so lin e  in d u s try ,  m a y , fo r  e x a m p le , b e  m in i­
mized b y  changes in  en g in e  d esig n , in  p a r t ic u la r  th e  p o ss ib il ity  o f so lid  in je c tio n  o f th e  
fuel. One fa c to r w h ich  c an  b e  c o u n te d  u p o n  w ith  c e r ta in ty  is t h a t  a n ti-k n o c k  v a lu e  
will becom e of ev en  g re a te r  im p o r ta n c e  t h a n  i t  h a s  b e en  in  th e  p a s t .  I t  is  th e re fo re  
considered t h a t  th e  fu e ls  o f  th e  f u tu r e  w ill t e n d  in c re a s in g ly  to  b eco m e  b le n d s  of 
selected p ro d u c ts  m a n u fa c tu re d  b y  a  v a r ie ty  o f p ro cesses  d e s ig n ed  to  e n h a n c e  th e  
natural a n ti-k n o ck  v a lu e  of g aso lin es, a n d  in c lu d in g  a lk y la tio n  a n d  iso m erjz a tio n .

A fter a  b rie f rev iew  of som e of th e  p r in c ip a l  m e th o d s  e m p lo y e d  in  a lk y la tio n  a n d  
isom erization a t  th e  p re s e n t  t im e  a n d  d iscu ss io n  of th e  g e n e ra l p ro p e r t ie s  o f som e of 
the  p roducts , c o n s id e ra tio n  is  g iv en  to  th e  f u tu re  a p p lic a t io n  o f th e  p ro cesses  a n d  th e  
po ten tial p ro d u c tio n  of a lk y la te s  o b ta in a b le  fro m  th e  l ig h t  h y d ro c a rb o n s  a v a ila b le  
from n a tu ra l  gaso line  a n d  liq u e fied  p e tro le u m  g as  sou rces . A p p lic a t io n  of th e  
isom erization p ro cess to  lo w -g rad e  re fin e ry  n a p h th a  a n d  lo w -o c ta n e -n u m b e r n a tu r a l  
gasoline residues m a y  b e  econom ic, a n d  p e rh a p s  n e c e ssa ry  in  o rd e r  to  c o n v e r t  th e  ra w  
m aterials in to  m a rk e ta b le  c o m p o n e n ts . A  c o m b in a tio n  of th e  tw o  p ro cesses  m a y  
effect changes in  th e  u t il iz a t io n  of n a tu r a l  g a so lin e , w h ic h  m a y  w e ll b eco m e  th e  sou rce  
of raw  m ate ria ls  fo r  th e  p ro cesses . F o r  e x a m p le , th e  fo llo w in g  sch em e is  a  p o ss ib il ity  :
(1) S eparation  of iso p araffin s  b y  f r a c t io n a t io n ;  (2) iso m e riz a tio n  o f th e  re m a in in g  
n-paraffins, in  d iffe ren t f ra c tio n s  o r  a ll  in  a  s ing le  c h a rg e , (3) d isp o sa l o f th e  isom eric  
products, p a r t  a s  c h a rg e  fo r  a lk y la tio n  p la n t s  a n d  th e  h e a v ie r  p o r t io n s  a s  fin ish ed  
blending s to ck  fo r m o to r  o r  a v ia t io n  fu e ls . R .  A . E .

993.* Separation of Individual Cresols and Xylenols from Their Mixtures. D . R .  S te v en s . 
Industr. E ngng  C hem ., 1943, 35 (6), 655.— C o n sid e rab le  d iff icu lty  is  e n c o u n te re d  in  th e  
separation of th e se  c o m p o u n d s  b y  d is t i l la t io n  o w in g  to  th e  c lo sen ess o f th e  b o ilin g  
points. I t  is sh o w n  t h a t  if  th e s e  c o m p o u n d s  a re  a lk y la te d  w ith  fso b u ty le n e , th e  
tertiary  b u ty la te d  p h e n o ls  m a y  b e  e a s ily  s e p a ra te d ,  a n d  th e  p ro d u c ts  d e b u ty la te d  to  
yield isobu ty lene  a n d  th e  in d iv id u a l  p h e n o l. J .  W . H .

i
Refining and Refinery Plant.

994.* Portable Heater for Preventing Hydrate Formation. J .  C. A lb r ig h t. P etro l. 
Engr, N ovem ber 1942, 14 (2), 52.— A  s h o r t  d e sc rip tio n  is g iv e n  of a  h e a te r  d e s ig n ed  to  
raise gas te m p e ra tu re s  in  h ig h -p re s su re  g a s  s tre a m s  su ffic ie n tly  to  p r e v e n t  h y d r a te  
form ation. T h e  in s ta l la t io n  re sem b les  a  sm a ll  o il-f ie ld -ty p e  b o ile r , is  p o r ta b le ,  b u m s  
gas, an d  uses a  re se rv o ir  o f w a te r  to  p r e v e n t  ex cessiv e  h e a t in g  of th e  p ip e -lin e , w h ic h  
would lead  to  d e te r io ra tio n  a n d  co rro s io n . J ■ C.

995. Pilot-PIant Study of the Gray Clay Treating Process. A . W . C obb  a n d  L . 
Carlson. Oil O a s J .,  19.11.42, 41 (28), 33.— T h e  w id e ly  u se d  G ra y  v a p o u r-p h a se  c lay - 
trea tin g  process fo r im p ro v in g  c o lo u r  a n d  g u m  s ta b il i ty  o f c ra c k e d  g aso lin e  g iv es  m o re  
econom ical o p e ra tio n  o n  a  re fin e ry  sc a le  t h a n  is o b ta in e d  o n  sm a ll-sca le  la b o ra to ry  
ap p ara tus. C on seq u en tly , c o n v e rs io n  fa c to rs  h a v e  b e e n  in  u se  to  p ro je c t  to  th e  
experim ental p la n t  re su lts  th e  la b o ra to ry  r e s u l ts  o b ta in e d  w ith  a  sm a ll c a ta ly s t  b e d . 
To get a  m ore e x a c t m e th o d  of e v a lu a t io n  a  p i lo t  p l a n t  h a s  b e e n  d ev e lo p ed .

T he experim en ta l u n i t  d e sc rib e d  w a s  in s ta l le d  c lose  to  a  la rg e  p la n t-c ra c k in g  e q u ip ­
m en t, took  v ap o u rs  d ire c t f ro m  th e  l in e  le a d in g  to  th e  p la n t  G ra y  u n i ts ,  a n d  c o n s is te d  
of tw o com plete c la y - tre a tin g  sy s te m s , e ac h  h a v in g  i ts  o w n  a f te r - f r a c tio n a te r ,  c o n ­
densers, and  receiver. T h e  d o u b le  s y s te m  a llo w ed  o b se rv a tio n  of th e  e ffec t o f a lte r in g  
single variab les such  a s  c a ta ly s t ,  t im e  of c o n ta c t ,  e tc . A  flow  d ia g ra m  a n d  d e ta i le d  
description of th e  p ilo t p la n t  a re  g iv en . T a b u la te d  d a ta  in d ic a te  n o t  o n ly  e x c e lle n t 
corre lation  w ith  larg e -scale  p la n t  a n d  th e  u s u a l  im p ro v e m e n ts  in  g a so lin e  q u a li ty  
associated w ith  G ray  t re a tin g , b u t  a lso  sh o w  t h a t  th e  p ro c ess  h a s  no  d e le te r io u s  e ffec ts  
on octane n u m b er. J .  C.

996. Trend Towards More Precise Fractionation Accelerated in Natural-Gasoline 
Plants. H . S. N o rm an . O il G as J . ,  15 .4 .43 , 41 (49), 109.— T h e  a n n u a l  su rv e y  of 
natural-gasoline p la n ts  g iv en  o n  p . 113 in d ic a te s  c le a r ly  t h a t  th e r e  is  a n  a c c e le ra tin g
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t r e n d  to w a rd s  c loser f ra c t io n a tio n  of th e  l ig h t  h y d ro c a rb o n s . I t  is  considered  th a t  
th is  is n o t  m ere ly  a  m easu re  d esig n ed  to  m e e t w a r  re q u ire m e n ts , b u t  t h a t  prospective 
p o s t-w a r d em an d s w ill increase  th e  r a te  o f in s ta l la t io n  of th e  n ece ssa ry  p la n t .  I n  fact, 
sh o rta g e  of c ritica l m a te ria ls  a n d  th e  r e ta rd e d  r a te  o f n ew  o il-fie ld  d iscoveries have 
p ro b a b ly  d e la y ed  th e  r a te  o f c o n s tru c tio n  of p la n ts  d u r in g  th e  w a r  p e rio d . A table 
show s th e  d is tr ib u tio n  of n a tu ra l  gaso lin e  p la n t  c a p a c itie s  in  1943 a m o n g  th e  various 
S t a te s ; in  to ta l  th e re  a re  567 p la n ts  w ith  a  d a ily  n a tu r a l  g aso lin e  c a p a c ity  of over 11} 
m illion  gals. 154 of th e se  p la n ts  w ere  e q u ip p e d  to  re c o v e r  liq u efied  p e tro leu m  gases, 
a n  increase  of fifteen  p la n ts  o v e r 1942. T h e  d a ily  c a p a c ity  o f th e  re co v e ry  p la n ts  was 
o v er 3} m illion  ga ls ., a n  in crease  o f a b o u t  }  m illio n  ga ls , a  d a y  o v e r  1942. B ureau  of 
M ines s ta tis t ic s  in d ic a te  p ro d u c tio n  in  1942 of 118 m illio n  ga ls , o f iso b u tan e  an d  674 
m illion  gals, o f liquefied  p e tro le u m  gases a t  n a tu r a l  g aso lin e  a n d  cy clin g  p lan ts  and 
192 m illion  gals, of liquefied  re fin e ry  gases a t  re fin e ries.

In c re a s in g  v o lu m es o f b u ta n e  a re  m o v in g  to  iso m e riz a tio n  p la n ts ,  a n d  isobu tane  is 
be ing  seg reg a ted  fo r a lk y la tio n  p la n ts  w h e re v e r  p ra c t ic a b le .  W h ils t  th e  d em and  for 
b u ta n e s  fo r spec ia l p u rp o se s  c o n tin u e s , g re a te r  e m p h a s is  m a y  b e  p laced  on the 
reco v ery  of p ro p a n e  in  n a tu ra l-g a so lin e  p la n t  o p e ra tio n s . T h e  su rv e y  of natural 
gasoline  p la n ts  show s th e  n a m e  of th e  o p e ra t in g  c o m p a n y , th e  p la n t  lo ca tio n , th e  daily 
c a p a c ity  in  g a ls ., a n d  th e  d a ily  c a p a c ity  fo r  liquefied  p e tro le u m  g ases w h e re  such plant 
is also in s ta lled . P la n ts  a re  g ro u p e d  a lp h a b e tic a l ly  u n d e r  th e  s t a te  in  w h ich  th e  p lant 
is  o p e ra ted  a n d  th e  n a m e  of th e  o p e ra t in g  c o m p a n y . R . A. E.

997. Practical Design and Economics of Cathodic Units Applied in a Refinery. D.
H o ls te y n . R efiner, J u n o  1943, 22 (6), 179-182 . P a p er  P resen ted  before Petroleum 
In d u s try  E lectrical A ssoc ia tion  (A m erica ).— T o g iv e  so m e id e a  to  th o se  n o t  familiar 
w iy i th e m , of a n  o il-re finery  la y o u t  a n d  i ts  in tr ic a te  p ip e -lin e  sy s te m , a n  a rea  1 mile 
sq u a re , h a lf  of w h ich  is ta k e n  u p  b y  s to ra g e  t a n k s  a n d  th e  o th e r  h a lf  occu p ied  by the 
re fin e ry  u n its  a n d  e q u ip m e n t, s to reh o u ses , w o rk sh o p s  a n d  offices, is  s tu d ied . Steel 
a p p ro x im a te ly  e q u iv a le n t to  600 m iles of 4 -in . lin e  is b u r ie d  in  th is  sm a ll a rea . These 
lines, v a ry in g  in  size fro m  } in . to  36 in . in  d ia m e te r , f a n  o u t  in  a ll d ire c tio n s  a t  different 
e lev a tio n s, c rossing  a n d  p a ra lle lin g  e ach  o th e r  a t  d is ta n c e s  f ro m  se v e ra l fe e t to  less than 
} in . T h e y  c a r ry  c ru d e  oils, v a r io u s  p e tro le u m  p ro d u c ts ,  w a te r ,  a ir , gas , chem icals, at 
d iffe ren t te m p e ra tu re s . E x c e p t  fo r  a  few  cases, th e  lin es a re  la id  w ith o u t  a  protective 
coatin g .

T h e  soil co n d itio n s  th ro u g h o u t  a  re fin e ry  v a r y  a  g r e a t  d e a l. C h em ica l spills, leaks 
in  ac id  lines, seepage  fro m  re fin e ry  gew ers a n d  s lu d g e -p its , a ll  a ffe c t so il characteristics. 
M easured  w ith  th e  S h e p h a rd  can es, th is  so il m a y  sh o w  a  r e s is t iv i ty  o f 5000 ohm s per 
c .c . a t  one p o in t,  a n d  a  few  fe e t a w a y  m a y  m e a su re  a s  lo w  a s  100—200 ohm s per c.c. 
T h e  p H v a lu e  of th e  so ils m a y  v a ry  f ro m  2-8 to  9-0. M o is tu re  c o n te n t  m a y  be as high 
as  4 5 % . T h u s , th e  co rro s io n  en g in eer en g ag ed  in  c a th o d ic  p ro te c tio n  is  confronted 
w ith  m a n y  v a ria b le s  in  a p p ro a c h in g  h is  p ro b lem s. T h e  co n se n su s  o f o p in io n  among 
co rrosion  en g in eers  is  t h a t  w h e n  th e  p o te n t ia l  d ifferen ce , m e a su re d  in  v o lts ,  between 
th e  p ip e  a n d  a  c o p p e r su lp h a te  e le c tro d e  in  c o n ta c t  w i th  th e  so il a d ja c e n t  to  th e  pipe 
m ea su re d  0-85 v o lt  n e g a tiv e , co m p le te  p ro te c tio n  is  a cc o m p lish e d . D e ta ils  of design 
a re  g iven .

I t  is  a ssu m ed  t h a t : (a) T h e  a v e ra g e  life  o f a n  u n p ro te c te d  l in e  u n d e r  m ore  than  
n o rm al corrosive  soil is  sev en  y e a rs . (6) T h e  life  o f a  p ro te c te d  l in e  u n d e r  sam e con­
d itio n s  is 26 y ea rs , (c) T h e  c a th o d ic  u n i t  life  is  10 y e a rs  a n d  th e  in s ta l la t io n  cost/un it 
is  a n  av erag e  of 81000. (d) A v e rag e  p ro te c tio n  of 10,000 sq . f t .  o f p ip e  su rfa ce /u n it a t
a n  o p e ra tin g  co st o f $ 1 7 5 /y ea r, in c lu d in g  su p e rv is io n , re n e w a l o f g ro u n d -b ed , and 
p ow er cost, (e) T h e  av erag e  p r ic e /sq . f t .  of p ip e  in s ta l le d  is  $1-35. T h is  figure may 
d iffer from  th e  e x tre m e , d e p en d in g  o n  w o rk in g  c o n d itio n s  in  h a z a rd o u s  a re a s  a n d  areas 
co n g ested  w ith  u n d e rg ro u n d  p ip in g . T h e  c a lc u la te d  sa v in g s  p e r  m o n th  w ith  pro­
te c tio n  is  894-53/sq . f t . ,  a n d  p a y o u t  p e r io d  is 10-6 m o n th s .  A . H . N.

998. Reclamation oi Cracking Still Furnace Tubes. L. V . H ile . R efiner, J u n e  1943,
22 (6), 183-187 .— A  d e ta ile d  a n d  p ra c t ic a l  e x p o s itio n  o f th e  re c la m a tio n  of som e 200 
u sed  4—6 %  chro m e, 0 '5 %  m o ly b d e n u m , 4  x  5 -in . fu rn a c e  tu b e s  b y  a rc  w elding is 
g iv e n - A . H . N.

999.* W a r Developments in the Petroleum Industry. E . V . M u rp h re e . In d u s tr . Engng 
Chem., 1943, 35 (6), 623.— B rief re v ie w s a re  g iv e n  of th e  fo llo w in g  p ro cesses  ; Super-
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fractionation , a lk y la tio n , iso m eriz a tio n , h y d ro fo rm in g , c a ta ly t ic  c ra c k in g , b u ta d ie n e  
production , a n d  th e  m a n u fa c tu re  o f sp ec ia l p ro d u c ts .  J .  W . H .

1000. Isomerization—A Useiul but as yet a Little Used Tool for the Refiner. A . L .
Foster. Oil G a sJ .,  P a r t  I ,  41 (42), 66 ; P a r t  I I ,  41 (43), 51 .— A lth o u g h  p a te n t s  d e a lin g  
w ith  isom erization  o f specific o lefins a n d  g ro u p s  o f h y d ro c a rb o n s  w e re  is su e d  in  
E uropean  co u n trie s  a s  e a r ly  a s  1912, i t  is  o n ly  w i th in  th e  la s t  d e ca d e  t h a t  th e  a p p lic a ­
tion  of isom erization  to  th e  p ro d u c tio n  o f m o to r  a n d  a v ia t io n  fu e ls  a n d  th e i r  c o m p o n e n ts  
has been developed  o n  a  c o m m erc ia l sca le . I n  th e  f irs t in s ta n c e , iso m e r iz a tio n  w a s  
utilized as a  m ean s of c o n v e r tin g  p a r t  o f th e  la rg e  q u a n ti t ie s  o f n -b u ta n e  a v a ila b le  in  
refineries a n d  n a tu ra l  g aso lin e  p la n ts  to  fso b u ta n e  a s  a n  a d ju n c t  to  a lk y la tio n , s in ce  
usually th e re  is in su ffic ien t iso b u ta n e  fro m  o th e r  so u rces  in  a n y  in d iv id u a l  p la n t  to  
m eet th e  req u irem en ts  fo r  a lk y la tio n  of th e  b u te n e s  a v a ila b le . T h re e  of th e  c a ta ly s ts  
used w ith  success o n  th e  co m m erc ia l sca le  fo r  a lk y la tio n  a re  su lp h u ric  a c id , a n h y d ro u s  
alum inium  ch loride, a n d  a n h y d ro u s  h y d ro flu o ric  a c id . T h e  la s t  tw o  m e n tio n e d  a re  
also effective iso m eriza tio n  c a ta ly s ts ,  a n d  i t  a p p e a rs  feasib le  to  e m p lo y  e i th e r  in  a  
com bination of iso m eriz a tio n  fo llo w ed  b y  a lk y la tio n , u s in g  th e  sam e  c a ta ly s t  u n d e r  
somewhat d iffe ren t co n d itio n s  fo r  e a c h  s te p  in  t u r n .  O n e  o r  o th e r  o f t h e  p ro cesses  
using these c a ta ly s ts  is  n o w  b u ild in g  o r  o p e ra t in g  in  a  la rg e  n u m b e r  o f re fin e rie s  in  th e  
U.S.

In  the  la s t five y e a rs  th re e  co m m e rc ia lly  successfu l iso m e riz a tio n  p ro cesses  h a v e  b e en  
developed: (1) T h e  Shell D e v e lo p m e n t Co. P ro c e ss , w h ich  u til iz e s  A1C13 o r  a  co m p le x  
formed by  A1C13 a n d  a ro m a tic  o r  o th e r  h y d ro c a rb o n s , a n d  a  h y d ro g e n  h a l id e ; (2) th e  
Standard Oil Co. of In d ia n a ,  o r  “  iso m a te  ”  p ro cess , w h ic h  e m p lo y s  a n h y d ro u s  A1C13 
and a p rom oter su ch  a s  H C 1 ; (3) th e  U n iv e rsa l O il P ro d u c ts  Co. p ro c ess  e m p lo y in g  
metallic oxides o r  A1C13 a n d  HC1. R e fe re n ce s  to  som e of th e  p a te n t s  c o n c e rn e d  a re  
given. These processes u se  n o m in a l  p re ssu re s  a n d  te m p e ra tu re s  u p  to  300° F . ,  
conditions m ild  e n o u g h  to  w a r r a n t  th e  a s su m p tio n  o f lo w  c o s ts  a n d  r e la tiv e ly  in e x ­
pensive eq u ip m en t. O th e r  c o m p a n ies— e.g., T e x a s  Co. a n d  S ta n d a rd  O il D e v e lo p m e n t 
Co.—have also b een  a c tiv e .

The p a te n ts  re v ea l tw o  fie lds o f a p p lic a t io n  of th e  iso m e riz a tio n  p ro c ess  : (1) T h e  
im provem ent in  q u a li ty  of lo w -g rad e  d is t i l la te s  b y  in c re a s in g  iso p a ra ffin  c o n te n t ;
(2) changing th e  c o n fig u ra tio n  of in d iv id u a l  h y d ro c a rb o n s . T h e  fo rm e r h a s  a  d e f in ite  
and p o ten tia lly  im p o r ta n t  p lace  in  m o to r  a n d  a v ia t io n  fu e l te c h n o lo g y . L o w -g rad e  
distillates h a v e  b een  ra is e d  to  6 5 -7 0  o c ta n e  r a t in g  a c c o rd in g  to  c la im s  m a d e , a n d  i t  
appears reasonab le  to  be liev e  t h a t  sp e c ia lly  se lec te d  s to c k s  m a y  y ie ld  p ro d u c ts  s u i ta b le  
for blending in to  a v ia tio n  g aso lin es a n d  sp e c ia l m il i ta ry  fu e ls  o f 80 o c ta n e  o r  o v e r, 
under su itab le  co n d itio n s  o f t r e a tm e n t .  S u c h  a  m e th o d  m a y  h a v e  a d v a n ta g e s  o v e r  
therm al refining o r c a ta ly t ic  c ra c k in g  o r  re -fo rm in g  in  re sp e c t o f lo w er c o sts  a n d  p ro d u c t  
loss. Since th e  h ig h e r-m o lec u la r-w e ig h t h y d ro c a rb o n s  te n d  to  s p l i t  d u r in g  th e  
isom erization p rocess in to  h y d ro c a rb o n s  o f lo w e r m o le c u la r  w e ig h t, a n  in c re a se  in  
vapour p ressu re  a n d  v o la t i l i ty  a c c o m p a n ie s  th e  o c ta n e  r a t in g  in c re ase . A  ta b le  
indicates oc tan e  ra tin g s  of se v e ra l ¿soparaffins c o m p a re d  w ith  th e i r  n o rm a l iso m ers .

As regards th e  second  field  of a p p lic a t io n , d e ta i ls  a re  g iv e n  of th e  iso m e r iz a tio n  of 
n-pentane, n -h e p ta n e , n -o c ta n e , a n d  n -h e x a n e , a n d  of th e  e ffec ts  o f c o n d itio n s  o n  th e  
yield of p ro d u c ts  from  th ese  h y d ro c a rb o n s . S y n th e s is  of th e  h e a v ie r  iso p a raffin s, su c h  
as tr ip ta n e  a n d  2 : 2 -3  : 3 - te tra m e th y lp e n ta n e ,  b o th  d e s ira b le  o n  a c c o u n t o f h ig h  a n t i ­
knock p roperties , m a y  p ro v e  to  be  s im p le r  b y  a  c o m b in a tio n  of iso m e r iz a tio n  a n d  
a lkylation  ra th e r  th a n  iso m eriz a tio n  a lo n e . R e c e n tly  th e  p r e p a ra t io n  of n e o -h e x a n e  
cataly tically  b y  a  sp ec ia l a d a p ta t io n  of th e  “  iso m a te  ”  p ro cess  h a s  b e e n  a n n o u n c e d . 
Theories of th e  m ech an ism  of th e  iso m e riz a tio n  re a c tio n  a re  b rie fly  o u tlin e d , a n d  f u tu re  
possibilities in  re sp ec t of p ro d u c ts  o th e r  t h a n  e n g in e  fu e ls  a re  d iscu ssed . R .  A . E .

1001. Hydrogen Fluoride—The Catalyst. P a r t i .  J .  H . S im o n s. R efiner, J u n o  1943, 
22 (6), 155-161.— T h is  p a r t  d e a ls  w i th  th e  p h y s ic a l a n d  c h em ica l p ro p e r t ie s  of h y d ro g e n  
fluoride. T he h is to ry  of p re p a r in g  th is  c o m p o u n d  is  d iscu ssed . T h e  in d u s tr ia l  m e th o d  
of p reparing  th e  co m p o u n d  c o n s is ts  of a  c a re fu lly  c o n tro lle d  re a c tio n  b e tw e e n  c a lc iu m  
fluoride (fluorite o r fluo rsp ar) a t  a n  e le v a te d  te m p e ra tu re ,  fo llo w ed  b y  a  d is t i l la t io n  of 
th e  gaseous p ro d u c ts . I n  th is  p ro c ess  s te e l  e q u ip m e n t is  u se d  th r o u g h o u t .  T h e  
liquefied gas is s to red  in  s tee l s to ra g e  ta n k s .  P ip e s , f i tt in g s , a n d  v a lv e s  a re  a l l  m a d e  of 
steel (ordinary , n o t  s ta in le ss). T h e  c o m m e rc ia l m a te r ia l  c o n ta in s  less t h a n  0 -5 %  
w ater, th e  average  b e in g  O T -O -2% . S ilico n  flu o rid e  is  less  t h a n  0 1 %  a n d  o f te n  a s  low
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a s  0 -0 1 % . I t  c o n ta in s  a  sm a ll  a m o u n t  o f s u lp h u r  d io x id e  w h ic h  c a n  b e  re m o v e d  if  
re q u ire d .

A  g e n e ra l s tu d y  of th e  p ro p e r t ie s  o f h y d ro g e n  flu o rid e  sh o w s i t  to  b e  m o re  a k in  to  
w a te r  a n d  a m m o n ia  th a n  to  th e  o th e r  h a lid e s . I t s  p h y s ic a l  p ro p e r t ie s  g iv e  i t  c o n ­
s id e rab le  te c h n ic a l a d v a n ta g e s  o v e r  m a n y  o th e r  su b s ta n c e s  fo r  s im ila r  la rg e -sc a le  
in d u s tr ia l  u se . I t s  lo w  fo rm u la  w e ig h t, 20, g iv es  i t  m o re  e ffec tiv e  c h e m ic a l/p o u n d  t h a n  
a n y  o th e r  c a ta ly t ic  a g e n t  fo r  u se  in  th e  sam e  re a c tio n s . T h is , o f co u rse , r e s u l ts  in  
sm a lle r  a n d  l ig h te r  e q u ip m e n t. A s i t  freezes b e lo w  so lid  c a rb o n  d io x id e  te m p e ra tu re ,  
th e r e  c a n  b e  l i t t le  n e e d  fo r  h a n d lin g  i t  a s  a  so lid . I t s  b o ilin g  p o in t  is  c o n v e n ie n tly  
n e a r  ro o m  te m p e ra tu re ,  a n d  i t  c a n  th u s  b e  h a n d le d  a s  e i th e r  a  l iq u id  o r  a  g a s  w i th o u t  
th e  n e e d  of u s in g  e ith e r  h ig h  te m p e ra tu re  o r p re ssu re . A t  100° F . th e  v a p o u r  p re ssu re  
o f th e  l iq u id  w ill g ive  a  g au g e  p re ssu re  o f o n ly  a b o u t  15 lb . /sq . in . T h e  d e n s i ty  o f th e  
l iq u id  is  close to  t h a t  o f w a te r  a t  th e  sam e  te m p e ra tu re ,  a n d  i t  is  th u s  m o re  d e n se  th a n  
m o s t h y d ro c a rb o n  m a te r ia l .  I t  h a s  a  v e ry  lo w  su rfa ce  te n s io n . T h is , p lu s  th e  h ig h  
d e n s i ty , e n ab le s  th e  l iq u id  to  m ix  r e a d ily  w ith  h y d ro c a rb o n s  b y  a g ita t io n , b u t  a t  th e  
sam e  tim e  a llo w s th e  m ix tu re  to  s e p a ra te  re a d ily  a n d  e a s ily  b y  se t tl in g .  I t  sh o w s l i t t le  
te n d e n c y  to  fo a m . P ip e  a n d  tu b in g  of sm a ll d ia m e te r  c a n  b e  u se d , a s  th e  v isc o s ity  of 
th e  liq u id  is  low . T h e  a u th o r  h a s  m e a su re m e n ts  o f th e  v isc o s ity  in  p ro g re ss  a t  th e  
p re s e n t  tim e , a n d  th e s e  w ill b e  p u b lis h e d  in  th e  n e a r  fu tu re .  T h e  u se  o f th e  flu o rid e  
a s  a  so lv e n t is  d iscu ssed  in  d e ta il,  fo llo w ed  b y  a  s tu d y  of i t s  e le c tr ic a l p ro p e r t ie s  a n d  
i ts  p o ss ib le  m o le c u la r s tru c tu re .

H y d ro g e n  flu o rid e  is  a n  e x tre m e ly  p o w e rfu l a c id , e v e n  m o re  p o w e rfu l t h a n  n i tr ic  
a c id . D e sp ite  th is  i t  is  a n  a p p a re n tly  w e a k  q c id  in  a q u e o u s  so lu tio n s , w h e re  i ts  
a p p a r e n t  a c id i ty  is  c o m p a ra b le  w i th  a c e tic  ac id . A n  e x p la n a tio n  o f th is  is g iv e n  in  a n  
a r tic le  in  C hem ical R ev iew s, 1931, 8, p . 213. I t  is  a lso  a n  e x tre m e ly  p o w e rfu l d e h y ­
d ra t in g  a g e n t . T h e re  is, in  fa c t ,  n o  d ry in g  a g e n t  w h ic h  e i th e r  d o es n o t  r e a c t  w i th  i t  
o r  w h ich  w ill re m o v e  w a te r  f ro m  i t .  I t  m u s t  be  m a d e  d ry . I t  re m o v e s  w a te r  f ro m  
su lp h u ric  a c id  a n d  r e a c ts  w i th  p h o sp h o ro u s  p e n to x id e  to  fo rm  w a te r .  D e sp ite  th is  i t  
d o es n o t  d e h y d ra te  p r im a ry  a lco h o ls  a t  o rd in a ry  te m p e ra tu re s ,  n o r  d o e s  i t  d e h y d ra te  
a c e to n e  a n y th in g  lik e  so ra p id ly  a s  su lp h u r ic  a c id  d o es a t  th e  sam e  te m p e ra tu re .  I t  
sh o w s a  g re a t  te n d e n c y  to  fo rm  m o le c u la r  co m p lex es, a s  sh o w n  b y  th e  s tu d y  of th e  
p o ta s s iu m  fluo ride—h y d ro g e n  flu o rid e  c o m p lex es  b y  C a d y . H e  l is ts  K F -H F , K F -2 H F , 
2 K F -5 H F , K F -3 H F , a n d  K F -4 H F . W ith  w a te r  th e  c o m p lex es  H 20 - H F ,  H 20 -2 H F , 
a n d  H 20 4 H F  h a v e  b e en  fo u n d . T h e  s ta b il i ty  o f som e of th e s e  c o m p le x es  is  v e ry  g re a t .  
A  la rg e  a m o u n t o f h e a t  is e v o lv e d  o n  m ix in g  h y d ro g e n  flu o rid e  a n d  w a te r .  T h e  sam e  is 
t r u e  o n  m ix in g  h y d ro g e n  flu o rid e  a n d  so d iu m  o r  p o ta s s iu m  flu o rid e . T h e  s t r e n g th  of 
t h e  p o ta s s iu m  f lu o r id e -h y d ro g e n  flu o rid e  c o m p lex  is  sh o w n  b y  th e  fa c t  t h a t  i t  w ill 
p ro d u c e  b y  d eco m p o s itio n  1 a tm o sp h e re  p re ssu re  o f h y d ro g e n  f lu o rid e  o n ly  a t  504° C. 
I t  s h o u ld  b e  p o in te d  o u t  t h a t  t h e  e x is te n c e  of th e  s a l ts  K F - H F  a n d  N a F -H F  d o es  n o t  
m e a n  t h a t  th e  a c id  is d ib as ic . I t  is  n o t ,  a n d  th e  “  so -c a lled  ”  b if lu o rid e s  a re  m e re ly  
s a l ts  w i th  h y d ro g e n  flu o rid e  o f c ry s ta l l iz a t io n . H y d ro g e n  flu o rid e  fo rm s  h ig h ly  
c o lo u re d  m o le c u la r c o m p lex es  w ith  m a n y  o rg a n ic  c h em ica l c o m p o u n d s  su c h  a s  p h e n o ls . 
I t  h a s  a  s tro n g  a d h e s io n  to  m a n y  su b s ta n c e s  su c h  a s  m e ta ls ,  o x id es , m in e ra ls , e tc .,  
e v e n  th o se  w ith  w h ic h  i t  d o es n o t  re a d ily  re a c t .  A . H . N .

Chemistry and Physics of Hydrocarbon.
1002. Determination of High-Pressure Vapour-Liquid Equilibrium. J .  G risw o ld , D . 
A n d res , a n d  V . A . K le in . R efiner, J u n e  1943, 22  (6), 1 7 1 -1 7 8 .— P re v io u s  m e th o d s  of 
m e a su rin g  e q u ilib r ia  a t  h ig h  p re ssu re s  a re  in d ic a te d . A  d e sc rip tio n , w i th  i l lu s t ra tio n , 
o f th e  a p p a r a tu s  u se d  b y  th e  a u th o r s  t h e n  fo llow s. T h e  c h ie f  p o in ts  o f in te r e s t  a re  : 
(1) A  c irc u la tio n -p ip e  a n d  c o lla r  in  th e  h e a te r  se c tio n , to  in su re  a d e q u a te  m ix in g  of 
c o n d e n sa te  a n d  s t i ll  l iq u id  b e fo re  th e  v a p o u r  is re le a se d  fro m  th e  b o ilin g  liq u id . (2) 
A m p le  v a p o u r  sp a c e  a b o v e  th e  b o ilin g  l iq u id , so t h a t  e n tr a in m e n t  is  n eg lig ib le . (3) A  
c o n d en se r c o n s tru c te d  in  se v e ra l se c tio n s , so t h a t  c o n d en s in g  su rfa ce  a s  w e ll a s  ty p e  of 
co o lin g  f lu id  m a y  b e  a l te re d  to  s u i t  th e  sy s te m  a n d  th e  te m p e ra tu re  lev e l. (4) A  
b a ll-c h e c k  v a lv e  in  th e  c o n d e n s a te  r e tu r n  lin e  to  p r e v e n t  b a c k -su rg e s  d u r in g  m o m e n ta ry  
f lu c tu a tio n s  o f h e a t  in p u t  o r  re m o v a l, o r  w h ile  w ith d ra w in g  sa m p le s . T h e  b a c k  
p re ssu re  c au sed  b y  th is  v a lv e  m a in ta in s  a  h ifjh e r liq u id  lev e l in  th e  c o n d e n sa te  c h a m b e r



A B STR A C TS. 3 9 1 a

t h a n  in  th e  s ti ll ,  h e n ce  th e  v a lv e  d e s ig n  fixes th e  v e r tic a l  p o s itio n  of th e  c o n d e n sa te  
c h a m b e r  w ith  re sp e c t to  th e  s till .

M a n y  of th e  p a r ts  m a y  b e  m a d e  fro m  e x tra -h e a v y  a n d  d o u b le -e x tra -h e a v y  p ip e . 
A ll p re s su re  o u tle ts ,  sm a ll  c o n n e c tin g  lin es, a n d  th e  tw o  th e rm o -w e lls  a re  m a d e  fro m  
J - in . e x tra -h e a v y -p ip e .  A ll d ire c t p ip e  co n n ec tio n s  o n  th e  a p p a r a tu s  a re  w e ld ed  in  
p la c e . T h e  o p e ra t in g  p ro c e d u re  in  o b ta in in g  liq u id  a n d  v a p o u r  sa m p le s  u n d e r  
e q u ilib r iu m  c o n d itio n s  is  d e sc rib e d . T h e  e q u ilib r ia  o f b e n z e n e - to lu e n e  sy s te m s  a t  
d if fe re n t te m p e ra tu re s  a n d  p re ssu re s  a re  g iv e n  in  fu ll. A . H . N .

1003.* Heat Capacities of Hydrocarbon Gases. D . R . S tu ll  a n d  F .D .  M ayfield . In d u s tr .  
E n g n g  C hem ., 1943, 35 (6), 639.— T h e  B e n n ew itz  a n d  R o ssn e r  m e th o d  of c a lc u la tin g  
g aseo u s  h e a t  c a p a c itie s  f ro m  sp ec tro sco p ic  d a ta  h a s  b e e n  e x te n d e d  to  a  w id e r  te m p e ra ­
tu r e  ra n g e . T a b le s  o f so lu tio n s  to  th e  E in s te in  fu n c tio n  fo r  o n e  d eg ree  of f ree d o m  a n d  
b o n d in g  fre q u e n c y  c o n tr ib u tio n s  to  th e  m o la r  h e a t  c a p a c itie s  a re  p re se n te d . B y  th e  
n e w  m e th o d  th e  h e a t  c ap a c itie s  o f 29  h y d ro c a rb o n s  o v e r  th e  te m p e ra tu re  ra n g e  
250-1500° F . h a v e  b e e n  e v a lu a te d  a n d  c o m p a re d  w ith  p re v io u s ly  p u b lis h e d  d a ta .  
T h e  r e s u l ts  sh o w  a n  a v e ra g e  d ifference  of ± 4 % .  J .  W . H .

1004.* Equilibrium Still for Miscible Liquids. C. A . Jo n e s , E .  M. S ch o e n b o m , a n d  
A . P .  C o lb u rn . In d u s tr . E n g n g  Chem,., 1943, 35 (6), 666.— A  d e ta i le d  d e sc rip tio n  is  
g iv e n  o f a n  a ll-g la s s  s im p le  a p p a r a tu s  fo r  th e  d e te rm in a tio n  of- th e  v a p o u r - l iq u id  
e q u il ib r ia  fo r  m isc ib le  liq u id s . E x p e r im e n ta l  d a ta  a re  g iv e n  fo r th e  sy s te m s  e th y le n e  
d ic h lo r id e - to lu e n e  a n d  e th a n o  1 -w a te r . F ro m  th e  re s u l ts  o b ta in e d  i t  is  sh o w n  t h a t  th e  
fo rm e r s y s te m  c lo se ly  o b ey s  R a o u l t ’s L a w . J .  W . H .

1005.* Correlating Fluid Viscosity. A . S. S m ith  a n d  G. G . B ro w n . In d u s tr . E n g n g  
C hem ., 1943, 35 (6), 705.— A n  a t t e m p t  to  a p p ly  th e  th e o re m  of c o rre sp o n d in g  s ta te s  
to  th e  d e te rm in a tio n  o f g a seo u s a n d  f lu id  v isco sitie s  h a s  sh o w n  t h a t  i t  c a n n o t  b e  
g e n e ra lly  a p p lie d , b u t  th e  c o rre la t io n  is  o f v a lu e  in  th e  case  o f c losely  re la te d  g ro u p s  of 
co m p o u n d s . E x p e r im e n ta l  d e te rm in a tio n s  o f th e  v isc o s ity  o f e th a n e  a n d  p ro p a n e  in  
th e  ra n g e  1 0 0-5000  p .s .i .  a n d  15 -200° C. h a v e  b e e n  m a d e , a n d  a  p lo t  is  p re se n te d  
fo r th e  n o rm a l p a ra ff in  h y d ro c a rb o n s  a n d  th e i r  m ix tu re s  w h ic h  e n ab le s  th e  v isc o s ity  
d a ta  in  t h is  se rie s  to  b e  e x te n d e d  fo r  re d u c e d  p re ssu re s  u p  to  10 a n d  re d u c e d  t e m ­
p e ra tu re s  f ro m  0-65 to  1-5 w i th  th e  a c c u ra c y  of th e  e x p e r im e n ta l  d a ta  u se d  in  th e
c o rre la tio n . J .  W . H .

1006. Breakdown of Thixotropic Structure as Function of Time.. R . N . W e ltm a n n .
J .  A p p l .  P h y s .,  J u l y  1943, 14 (7), 3 4 3 -3 5 0 .— M e a su rem e n ts  o f th e  th ix o tro p ic  
b re a k d o w n  o f s t r u c tu r e ,  w i th  t im e  of a g ita t io n , w e re  p e rfo rm e d  a t  d iffe re n t ra te s  of 
sh e a r  o n  a  n u m b e r  o f p ig m e n t  su sp en s io n s  a n d  o n  v a r io u s  o ils  in  a  r o ta t io n a l  v isc o m e te r. 
T h e  p ro d u c t  o f  r a te  o f b re a k d o w n  i n  th ix o tro p ic  s t r u c tu r e  a n d  tim e  of a g ita t io n  a t  a n y  
r a te  o f s h e a r  w a s  fo u n d  to  b e  a  c o n s ta n t  fo r  e ac h  m a te r ia l .  I t  is  c a lle d  “  th e  t im e  
coefficien t o f th ix o tro p ic  b re a k d o w n ,”  a n d  is  in d e p e n d e n t  of th e  r a te  o f sh e a r, w h ic h  is  
a p p lie d  to  a g i ta te  th e  sa m p le . T h e  t im e  coefficien t o f th ix o tro p ic  b re a k d o w n  is  
m e a su re d  in  a b so lu te  u n i ts ,  h a v in g  th e  d im en sio n s  o f v isc o s ity  (d y n es  se c ./cm .2). T h e  
e q u il ib r iu m  tim e — th e  t im e  n e c e ssa ry  to  b re a k  th e  th ix o tro p ic  s t ru c tu re  d o w n  to  i ts  
m in im u m  a t  a  spec ified  r a te  o f sh e a r— w a s  a lso  fo u n d  to  b e  in d e p e n d e n t  of th e  r a te  o f 
sh e a r  a p p lie d  w h ile  a g ita tin g .

B riefly , th e  fo llo w in g  h a s  b e e n  fo u n d  e x p e r im e n ta lly . I n  a  C o u e tte - ty p e  v isc o m e te r, 
t h e  v isc o s ity  a s  c a lc u la te d  b y  R e in e r ’s form ulae, w h e re  y ie ld  v a lu e s  a re  fo u n d , g iv es a  
s t r a ig h t  lin e  w h e n  p lo t t e d  a g a in s t  lo g  t im e  of r o ta t io n  a t  c o n s ta n t  v a lu e s  o f r a te  of 
r o ta t io n .  F u r th e r ,  su c h  lin e s  p lo t t e d  fo r  d iffe re n t r a te s  o f r o ta t io n  a re  p a ra lle l ,  a n d  
a l l  e n d  in  a s y m p to tic  b u t  d iffe re n t v a lu e s  o f e q u ilib r iu m  v isco sitie s , in d e p e n d e n t  of 
t im e , e a c h  b e in g  a  fu n c tio n  of r a te  o f sh e a r. C o m b in in g  th e s e  fa c ts , th e  d ifference  
b e tw e e n  th e  v a lu e  of th e  v isc o s ity  ¡x a t  a n y  t im e  t  a n d  th e  e q u ilib r iu m  v isc o s ity  ¡xE fo r 
a n y  r a te  o f sh e a r, f a ll  on  a  u n iq u e  s t r a ig h t  l in e  fo r  th e  su b s ta n c e  w h e n  p lo t te d  a g a in s t  
lo g  t im e  of r o ta t io n — i.e .,

lo g  i —^ =  (ftu — Me) ~  (Ma ~  Me) __ Mi Mz 
e VzJ B  B
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w h e re  B  is  “  th e  t im e  coefficien t o f th ix o tro p ic  b re a k d o w n  ”  a n d  is  fo u n d  in d e p e n d e n t  
o f  r a te  o f sh e a r  o r  t im e  of sh e a rin g . O f co u rse , a f te r  e q u il ib r iu m  t im e  is  a t t a in e d  th e  
v isc o s ity  is  c o n s ta n t  a n d  th is  fo rm u la  b re a k s  d o w n — a p p a r e n t ly  d is c o n tin u o u s ly .

A . H .  N .

1007.* Viscosities of the Methane-Propane System. L . B . B ic h e r  a n d  D . L . K a tz .  
In d u s tr . E n g n g  C hem ., 1943, 35 (7), 754.— E x p e r im e n ta l  d a ta  a re  g iv e n  fo r  th e  v isco si­
t ie s  o f m ix tu re s  o f m e th a n e  a n d  p ro p a n e  o v e r  th e  p re ssu re  ra n g e  4 0 0 -5 0 0 0  p .s .i . a n d  a t  
te m p e ra tu re s  b e tw e e n  77° a n d  437° F .  A  c o rre la t io n  of th e  d a ta  in  t e rm s  of th e  
th e o r y  o f c o rre sp o n d in g  s ta te s  sh o w s t h a t  th e  a v e ra g e  d e v ia t io n  is  n o t  g re a te r  th a n  
2 -9 % , a n d  t h a t  t h e  c o rre sp o n d in g  s ta te  r e la tio n s h ip  m a y  h e  u se d  to  o b ta in  th e  v isco sity  
o f a n y  l ig h t  p a ra ff in  h y d ro c a rb o n  w ith  a n  a v e ra g e  e r ro r  o f 3 -5 % . J .  W . H .

1008.* Catalytic Chemistry. A . V . G rosse . In d u s tr . E n g n g  C hem ., 1943, 35 (7), 762. 
— T h e  sco p e  of c a ta ly t ic  c h e m is try  is  re v ie w e d , a n d  th e  p r e s e n t  s t a t e  o f  k n o w led g e  
d isc u sse d  in  te rm s  of b ro a d  p r in c ip le s . J .  W . H .

1009.* Correlation of Aliphatic Hydrocarbon Densities in the Critical Region. T . G.
S te v e n in  a n d  J .  G . A llen . In d u s tr . E n g n g  C hem ., 1943, 35 (7), 788.— A  sim p lified  
c o rre la t io n  of th e  d e n s itie s  o f p a ra ff in  a n d , to  a  l im ite d  e x te n t ,  o lefin  h y d ro c a rb o n s  is  
p re se n te d  w h ic h  is  b a se d  o n  th e  th e o re m  o f c o rre sp o n d in g  s ta te s .  T h e  d a ta  a re  
p re se n te d  in  th e  fo rm  of a  g ra p h , a n d  i t  is  sh o w n  t h a t  th e  c a lc u la te d  d a ta  a g re e  to  
w i th in  2 - 5 %  of th e  e x p e r im e n ta l  v a lu e s . J .  W . H .

1010.* Composition of the Dew-Point Gas in the System Ethane-W ater. H . H . R e a m e r, 
R . H . O ld s, B . H . Sage , a n d  W . N . L ac ey . In d u s tr . E n g n g  C hem ., 1943, 35 (7), 790. 
— E x p e r im e n ta l  d a ta  a re  g iv e n  fo r th e  c o m p o s itio n  of th e  d e w -p o in t g a s  o f th e  e th a n e -  
w a te r  sy s te m  o v e r  t h e  ra n g e  1 00-460° F .  a n d  a t  p re ssu re s  u p  to  10,000 p .s .i .

T h ese  d a ta  a re  c o m p a re d  w i th  s im ila r  d a ta  o b ta in e d  o n  th e  sy s te m s  w a te r - m e th a n e  
a n d  w a te r -n itro g e n . J .  W . H .

1011.* Relative Volatility Calculations. C o rre sp o n d en ce  b y  R .  E d g e w o th -J o h n s to n e  
a n d  J .  G risw o ld . In d u s tr . E n g n g  C hem ., 1943, 35 (7), 826.— T h e  c o rre sp o n d e n c e  
e x te n d s  th e  form ulae p u t  fo rw a rd  b y  J .  G risw o ld  (ib id , 1943, 35, 247) b y  th e  p r e s e n ta ­
t io n  o f a  fo rm u la  w h ic h  e n a b le s  th e  v a lu e  of th e  r e la tiv e  v o la t i l i ty  o f w id e  b o ilin g  
h y d ro c a rb o n  sy s te m s  to  b e  c a lc u la te d  fro m  a  k n o w led g e  of th e  b o ilin g  p o in ts .

J .  W . H .

I
Synthetic Products.

1012.* How an Alkyl-Rubber Plant Works. A n o n . N a t.  P etro l. N e w s,  2 .6 .43 , 35 
(22), 18.— T h e  a r tic le  g iv es  a  se m i- te c h n ic a l d e sc r ip tio n  of o n e  of th e  R u b b e r  R e se rv e  
C o .’s p la n t s  fo r  t h e  p r e p a ra t io n  of B u n a  S. T h e  r a te d  c a p a c ity  o f  th e  p l a n t  is  90,000 
lo n g  to n s  p .a .  T h e  w o rk s  c o m p rise s  4 b u ta d ie n e  u n i ts  a n d  2 s ty re n e  u n i ts  d e liv e rin g  
th e i r  p ro d u c ts  to  th e  c o p o ly m e r u n i t .  B u ta d ie n e  is  p re p a re d  f ro m  fe rm e n ta t io n  
a lc o h o l, th e  n a tu r e  o f th e  c a ta ly s t  b e in g  u n d isc lo sed . 9 8 '5 %  p u r i ty  is  a c h ie v e d  b y  
d is t i l la t io n  a n d  w a sh in g . I n  th e  p re p a r a t io n  of s ty re n e  b e n z o l a n d  e th y le n e  a re  p assed  
o v e r  a  c a ta ly s t  a n d  th e  r e s u ltin g  e th y l  b e n ze n e  is  d e h y d ro g e n a te d  to  s ty re n e .  A n 
a q u e o u s  e m u ls io n  of 3 p a r ts  b u ta d ie n e  a n d  1 p a r t  s ty re n e  is  p o ly m e riz e d  c a ta ly t ic a lly , 
t h e  r e s u l ta n t  la te x  b e in g  c o a g u la te d  b y  t r e a tm e n t  w i th  a c id  a n d  s a l t .  T h e  final 
p ro d u c t  is  re c o v e re d  b y  sc reen in g , w a sh in g , sq u e e z in g , a n d  d ry in g . A  few  re le v an t 
s ta t i s t ic s  a re  fu rn ish e d . H . G.

1013.* The Second Mile. L . B . S eb re ll. I n d u s tr .  E n g n g  C hem ., 1943, 35 (7), 736.— A 
re v ie w  is  g iv e n  o f th e  te c h n ic a l  p ro g re s s  w h ic h  h a s  b e e n  m a d e  in  th e  d e v e lo p m e n t of 
sy n th e tic  ru b b e r .  P a r t ic u la r  a t t e n t io n  is  g iv e n  to  th e  c o m p a ra t iv e  p h y s ic a l  p ro p e rt ie s  
of n a tu r a l  a n d  s y n th e tic  ru b b e rs . J .  W . H .
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Analysis and Testing.
1014.* Servicing Recording Calorimeter Used to Determine Heating Value of Gas.
R . O. C ox. P etro l. E n g r ,  S e p te m b e r  1 9 4 2 ,13 (13), 69.— T h e  th e o ry  o f th e  C -H  T h o m a s  
R e co rd in g  C a lo r im e te r  is  d iscu ssed . T h e  in s t ru m e n t  c o n s is ts  e s se n tia lly  o f a  t a n k  u n i t  
o r c a lo r im e te r  w h e re in  th e  h e a t in g  v a lu e  of th e  t e s t  g as is  m e a su re d  b y  im p a r t in g  to  a  
s tre a m  of a ir  a ll  th e  h e a t  g iv e n  b y  i ts  c o m b u s tio n  a n d  m e a su rin g  th e  r ise  in  te m p e ra tu re  
o f th e  a ir .  T h e  a ir  a n d  g a s  a re  in i t ia l ly  b ro u g h t  to  th e  sam e  te m p e ra tu re  b y  m e a n s  of 
a  c o m m o n  w a te r - b a th ,  a n d  a re  k e p t  in  f ix ed  p ro p o r t io n  b y  m o to r -d r iv e n  g e a re d  
m e te rin g  d ev ices . A  re c o rd e r  u n i t  t r a n s la te s  th e  h e a t  m e a su re m e n ts  in to  B .T h .U .’s 
a n d  re co rd s  th e m  g ra p h ic a lly .

C a lib ra tio n  of th e  in s t r u m e n t  w i th  h y d ro g e n , m e th o d s  o f a p p ly in g  m o is tu re  a llo w ­
a n ces, a n d  th e  g e n e ra l te s t in g  a n d  m a in te n a n c e  a r ra n g e m e n ts  u se d  b y  th e  L o n e  S ta r  
G as Co. a re  d e sc rib e d . J .  C.

Motor Fuels.
1015.* Oil Industry has Met the Problem of 100 Octane Gasoline. O. W . W illco x . 
W orld  P etro l., D e ce m b er  1 9 4 2 ,13 (13), 54.— A  n o n - te c h n ic a l a r tic le  w h ic h  c la im s t h a t  
o f a ll  A m e ric a n  b a s ic  in d u s tr ie s  th e  p e tro le u m  in d u s try ,  u n d e r  th e  le a d e rsh ip  o f th e
O .P .C ., h a s  c a r r ie d  f u r th e s t  g e n e ra l c o lla b o ra tio n , in c lu d in g  p o o lin g  o f m a te r ia l  
re so u rces  a n d  e x ch a n g e  of te c h n ic a l  k n o w led g e . T h e  successive  s te p p in g  u p  o f th e  
d e m a n d s  fo r  100 o c ta n e  fu e l s in ce  1940 a n d  th e  m e th o d s  fo r  k e ep in g  p ro d u c tio n  a h e a d  
o f th e  d e m a n d  a re  d iscu ssed , su ccess b e in g  a sc rib e d  to  in c re a se d  p l a n t  c a p a c ity  a n d  
d e v e lo p m e n t o f n e w  p ro cesses  su c h  a s  c a ta ly t ic  c rac k in g , iso m eriz a tio n , a lk y la tio n , 
p re c is io n  f r a c t io n a t io n , e tc .,  le a d in g  to  t re m e n d o u s  in c re ase s  o f y ie ld  fo r  a  g iv en  a m o u n t 
of c ru d e . C onfidence  is  e x p re sse d  t h a t  th e  in d u s t r y  w ill b e  a b le  to  c a r ry  w h a te v e r  
n ew  b u rd e n s  a re  im p o sed , p ro v id e d  th e  re q u ire d  en g in e e rin g  m a te r ia ls  a re  a llo c a te d .

J .  C.

Special Products.
1016. Organic Loading Fillers as a Substitute for Rubber. T . R . D aw so n , R . C. W . 
M oakes a n d  R .  G . N e w to n . In d u s tr .  C hem ist, F e b r u a ry  1943, 19, 80. P a p er  read  
before the In s t i tu t io n  o f  the R ubber In d u s tr y ,  L o n d o n , J a n .  W th , 1943.— O rg an ic  
m a te r ia ls  u se d  a s  e x te n d e rs  fo r  ru b b e r  in c lu d e  (a) n o n -s ta n d a rd  s u b s ti tu te s ,  (6) fib ro u s  
fillers, a n d  (c) h y d ro c a rb o n  e x te n d e rs . I n  c lass  (a ), in  a d d it io n  to  v u lc a n iz e d  o ils , a  
v e ry  w id e  v a r ie ty  o f p ro d u c ts  h a v e  b e e n  su g g e s te d  (see P e a rso n  “  C ru d e  R u b b e r  a n d  
C o m p o u n d in g  In g re d ie n ts ,”  1920), so m e  o f w h ic h  m a y  b e  of in te r e s t  in  v iew  of th e  
ru b b e r  sh o rta g e . A n  e x a m p le  is  g iv e n  of “  R e sin o lin e s  ”  in v e n te d  b y  E .  C a d o n e t of 
P a r is  a n d  p re p a re d  b y  sa p o n ify in g  v a r io u s  o ils  b y  th e  u se  o f a  m e ta llic  c a rb o n a te  
(p re fe ra b ly  le a d ) , d e co m p o sin g  w ith  n i tr ic  ac id , d e c a n tin g , a n d  s a tu ra t in g  w i th  a n  
a lk a li.  T h e  so a p  is  re s in if ied  w ith  a c id  a n d  p u rif ie d  b y  a lco h o lic  e x tra c t io n . T h e  
re s in s  a re  re m a rk a b ly  flex ib le , a n d  a re  s im ila r  to  n a tu r a l  re s in s .

F ib ro u s  fille rs  in c lu d e  fa b ric  a n d  fib re  c u tt in g s ,  w o o d -flo u r a n d  sh a v in g s , c o c o n u t 
she lls , c o rk  d u s t ,  g ro u n d  c a rb o n iz e d  p e a t ,  a n d  w a s te  le a th e r .  T h ese  m a y  b e  u s e d  w h e re  
lo ss o f e la s t ic i ty  is  n o t  im p o r ta n t ,  a s  in  floorings, so les a n d  h ee ls , e tc .,  b u t  a re  v a r ia b le  
in  q u a li ty  b e ca u se  o f d ifficu lties  in  v u lc a n iz a tio n , a n d  re d u c e  te n s ile  s tr e n g th .  T h e y  
a re  o f v a lu e  a s  re in fo rc in g  fa b ric , b o n d e d  p ro d u c ts ,  a n d  a s  co res fo r  ru b b e r  a r tic le s , 
sa v in g  a  h ig h  p ro p o r t io n  o f r u b b e r .  H y d ro c a rb o n  e x te n d e rs  (a sp h a lt)  w e re  c o n s id e re d  
b y  H a n c o c k  in  h is  o r ig in a l p a te n t  B .P . 9952/1843 , a n d  L . W ra y  in  B .P . 2 270 /1858  
in c lu d e d  m in e ra l c a o u tc h o u c  (E la te r i te )  in  a n  e le c tr ic  in s u la t in g  c o m p o s itio n . M in e ra l 
ru b b e r  is  n o rm a lly  u se d  to  th e  e x te n t  of 5—1 0 %  o n  n a tu r a l  ru b b e r  w i th o u t  a p p re c ia b le  
e ffec t o n  th e  m e c h a n ic a l p ro p e r t ie s  a n d  a ss is tin g  in  p ro cess in g . A t  p re s e n t  3 0 -4 0 %  is  
a d d e d , g iv in g  u se fu l p ro d u c ts ,  a n d  e v e n  u p  to  60 %  h a s  b e e n  u se d  w h e re  lo ss  o f s t r e n g th  
is  n o t  a  se rio u s  fa c to r .  O th e r  in d u s t r ia l  p i tc h e s  a n d  re s in s  h a v e  b e e n  t r ie d  in  th e  p a s t ,  
b u t  p in e  t a r ,  u se d  a s  a  so f te n e r  a n d  t a c k  p ro d u c e r , is  th e  o n ly  p ro d u c t  to  b eco m e  
e s ta b lish e d . T h e  b e s t  k n o w n  of p re s e n t  e x te n d e rs  a re  th e  N a fto le n s , w h ic h  c o n s is t 
of a ro m a tic  h y d ro c a rb o n s  o f b o ilin g  r a n g e  200—380° C., o b ta in e d  fro m  m in e ra l-o il  a c id  
ta r s .  T h e y  a re  u n s a tu r a te d ,  h a v in g  a  p ro b a b le  g e n e ra l  fo rm u la  (C 3H 4)n, a n d  a re  
c a p a b le  of b e in g  v u lca n ize d . C. L . G.
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1017. Vinyl Copolymer Resin for Air Drying Coatings. A n o n . B r itis h  P la s tic s , A p r i l  
1943, 14, 647.— V in y l co p o ly m e r re s in  V .M .C .H . p ro d u c e d  in  e x p e r im e n ta l  q u a n ti t ie s  
b y  C a rb id e  & C a rb o n  C h em icals C o rp o ra tio n , is  a n  im p ro v e d  v in y li te  re s in  w h ic h  g iv es 
s a t is fa c to ry  ad h es io n  o v e r  im p e rv io u s  su rface  a n d  g o o d  c h em ica l re s is ta n c e  w h e n  a ir  
d ried , s to v in g  a t  re la tiv e ly  h ig h  te m p e ra tu re s  b e in g  n e ce ssa ry  w h e n  u s in g  p re v io u s  
ty p e s . I t  sh o u ld  b e  p a r t ic u la r ly  u se fu l o n  a ll  k in d s  of m a in te n a n c e  w o rk  o r  o n  e n tire  
in d u s tr ia l  b u ild in g s  a n d  e q u ip m e n t ex p o se d  to  co rro s iv e  a tm o sp h e re s— e.g., p e tro le u m  
sto ra g e  ta n k s .  A ir-d r ie d  c o a tin g s  o n  m ag n e s iu m  o r  a lu m in iu m  a llo y s  a re  p a r tic u la r ly  
r e s is ta n t  to  s a l t  w a te r .  C o a tin g s  o n  p a p e r  im p ro v e  th e  a d h e s io n  of o il-b ase  in k s , a n d  
b le n d s  w ith  h ig h -m e ltin g  p a ra ff in  w a x  h a v e  im p ro v e d  m o is tu re  re s is ta n c e  fo r, e.g., 
fo o d  p a ck a g in g . C lear e m u ls io n s  o f th e  re s in  sh o u ld  b e  u se fu l se a le rs  fo r  a lk a lin e  
co m p o s itio n  b o a rd , p la s te r ,  b r ic k , o r  c e m e n t su rfa ce . In c o rp o ra t io n  in to  b ak in g  
fin ish es re d u ce s  th e  b a k in g  te m p e ra tu re  n e ce ssa ry  to  g iv e  g o o d  a d h e s io n . C. L . G.

1018. War Products from Natural Gas and Natural Gasoline. P . M . R a ig o ro d s k y  a n d
F .  H .  D o tte rw e ic h . O il Oas J.,  15.4.43, 41 (49), 94.—M a jo r  a t t e n t io n  is  g iv e n  to  th e  
a c tu a l  c o m m erc ia l p ro cesses b y  w h ic h  l ig h t  p e tro le u m  f ra c t io n s  m a y  b e  c o n v e r te d  in to  
v i ta l  w a r  p ro d u c ts .  I t  m a y  b e  e x p e c te d  t h a t  in c re a se d  d isco v eries  o f d e ep  p e tro le u m  
d e p o s its  w ill in c re ase  th e  p e rc e n ta g e  of l ig h t  f ra c t io n s  in  t h e  t o t a l  p ro d u c ts  a v a ila b le , 
th u s  e n su rin g  a d e q u a te  su p p lie s  to  e n a b le  c o n tin u e d  d e v e lo p m e n t o f re c e n t  p ro cesses.

T h e  m o s t im p o r ta n t  w a r  p ro d u c ts  d e r iv e d  fro m  n a tu r a l  g a s  a n d  n a tu r a l  g aso lin e  
so u rces a re  s y n th e tic  ru b b e r ,  c a rb o n  b la c k , a v ia t io n  fu e l, a n d  e x p lo s iv es . W a r- tim e  
re s tr ic tio n s  p re c lu d e  a  d e ta i le d  re v ie w , b u t  a  g e n e ra l r e p o r t  o n  th e  m o re  im p o r ta n t  
co m m erc ia l d e v e lo p m e n ts  is  g iv en .

B u ta d ien e .— I n  th e  p ro d u c tio n  of b u ta d ie n e  b y  c a ta ly t ic  d e h y d ro g e n a tio n  of n -h u ta n e  
th e  co m m e rc ia l p ro cess  o f g re a te s t  im p o r ta n c e  is  th e  H o u d ry . T h e  d iffe ren ces 
b e tw e e n  th e  o n e -s tag e  p ro cess , to  b e  u se d  in  a  S u n  O il Co. p l a n t  h a v in g  a  c a p a c i ty  of
15,000 to n s  a  y e a r  o f b u ta d ie n e , a n d  th e  o r ig in a l tw o -s ta g e  p ro c ess  a re  e n u m e ra te d . 
N ew  c r it ic a l  m a te r ia l  re q u ire m e n ts  o f th e  o n e -s tag e  p la n t  a re  r e la tiv e ly  sm a ll.

T h e rm a l c ra c k in g  of e th a n e -p ro p a n e  to  y ie ld  e th y le n e  w h ic h  c a n  b e  s u b s e q u e n tly  
c o n v e r te d  in to  e th y l  a lco h o l p ro v id e s  a n o th e r  p o te n t ia l  m e th o d  of p ro d u c in g  b u ta d ie n e  
fro m  n a tu ra l-g a s  so u rces . T h e  v a r io u s  m e th o d s  a v a ila b le  fo r  c o n v e r t in g  e th y l  
a lc o h o l in to  b u ta d ie n e  a re  b rie fly  d e sc rib ed , a l th o u g h  i t  a p p e a rs  t h a t  a t  p r e s e n t  a lco h o l 
m a n u fa c tu re d  fro m  n a tu r a l  g a s  is  n o t  b e in g  u se d  fo r  b u ta d ie n e  p ro d u c tio n . P e tro le u m  
C h em icals, In c .,  h a s  d e s ig n ed  a n d  b u i l t  a  sem i-co m m erc ia l u n i t  fo r  c ra c k in g  o f h y d r o ­
c a rb o n s  b y  re g e n e ra tiv e  h e a t in g  a n d  fo r th e  s e p a ra t io n  a n d  p u r if ic a t io n  o f th e  olefins 
p ro d u c ed . T h e  fu rn a c e  is  a n  a d a p ta t io n  o f o n e  d e s ig n ed  fo r  p r o d u c tio n  of a c e ty le n e , 
a n d  a  f lo w -sh ee t a n d  g e n e ra l d e sc r ip tio n  of th e  p ro c ess  a re  g iv en . H e a v y  n a p h th a  
is  u se d  a s  c h a rg in g  s to c k , a n d  a  y ie ld  o f 5 -2 %  w t .  o f b u ta d ie n e  is  r e p o r te d .  T h e  
p o s s ib ility  of p ro d u c in g  e th y le n e , p ro p y le n e , a n d  b e n z e n e  m ix tu re s  b y  th is  p ro c ess  is  
w o r th y  of n o te  w h e n  o v e ra ll  y ie ld s  o f d e s ira b le  u n s a tu r a te d  h y d ro c a rb o n s  a re  of 
im p o rta n c e .

Carbon B la c k .— T h e  a d v e n t  o f s y n th e t ic  ru b b e r  h a s  re s u l te d  in  a n  in c re a se d  d e m a n d  
fo r  c a rb o n  b la c k s  a n d  a  ch an g e  in  ty p e  m o s t  s u i ta b le  fo r  c o m p o u n d in g  fo r  ty r e  m a n u ­
fa c tu re  a s  c o m p a re d  w i th  n a tu r a l  ru b b e r  re q u ire m e n ts . T o  m e e t  t h is  d e m a n d  
in c re a s in g  q u a n ti t ie s  o f fu rn a c e  a n d  th e rm a to m ic  b la c k s  a re  n e e d e d . B o th  p ro cesses 
a re  b rie fly  d e sc rib ed . I n  g e n e ra l, th e  effic iency  of th e  fu rn a c e  p ro c ess  in c re a se s  w ith  
in c re a se d  p a r tic le  size a n d  y ie ld s  o f f ro m  3 lb . to  20 lb . p e r  1000 cu . f t .  o f n a tu r a l  gas 
a re  o b ta in e d  a s  c o m p a re d  w ith  1 lb . to  5 lb . b y  th e  c h a n n e l  p ro cess .

A v ia tio n  G asoline.— T h e  im p o r ta n c e  o f n a tu r a l  g a so lin e  in  a u g m e n tin g  a v ia tio n  
g aso lin e  su p p lie s  is  in d ic a te d  a n d  a  sch em e o u tlin e d  w h e re b y  f in ish ed  su p e r- fu e ls  cou ld  
b e  p ro d u c e d  e n ti r e ly  f ro m  n a tu r a l  g a s  so u rces  b y  th e  u t i l iz a t io n  o f s ta b iliz a tio n , 
iso m e riz a tio n , d e h y d ro g e n a tio n , p o ly m e r iz a tio n , h y d ro g e n a t io n  a n d  a lk y la tio n  
processes.

E xp lo sives.— A p p ro x im a te ly  h a lf  o f t h e  c u r re n t  p r o d u c tio n  o f s y n th e t ic  a m m o n ia  is 
p re p a re d  w ith  th e  a id  o f h y d ro g e n  o b ta in e d  fro m  n a tu r a l  g a s  b y  th e  s te a m  co n v ers io n  
p ro cess . G e n e ra l o u tlin e s  a n d  a  flow  sh e e t  o f t h is  p ro c ess  a re  g iv en , a n d  a l te rn a t iv e  
m e th o d s  fo r  re m o v a l o f C 0 3 d e sc rib e d . S y n th e tic  a m m o n ia  is  n o t  o n ly  o f im p o r ta n c e  
in  th e  p ro d u c tio n  o f ex p lo s iv es, b u t  a lso  u se d  a s  fe r t i l iz e r  b a se , r u b b e r  a c c e le ra to r , a n d  
in  th e  p r e p a ra t io n  o f n i tro p a ra ff in s . F u tu r e  e x p lo i ta t io n  o f th e  n i tro p a ra f f in s  m a y  
p ro d u c e  ex p lo s iv e s  o f su c h  a  n a tu r e  t h a t  n a tu r a l  g a s  m a y  d e v e lo p  in to  a  s t i l l  m o re
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v a lu a b le  so u rce  of ex p lo s iv e s  th a n  a t  p re se n t .  B e n zen e  a n d  to lu e n e  re q u ire d  fo r 
ex p lo s iv es m a n u fa c tu re , e tc .,  m a y  a lso  b e  o b ta in e d  f ro m  n a tu r a l  gas so u rces  b y  th e rm a l  
c rac k in g  o r  c a ta ly t ic  re fo rm in g . R . A . E .

1019.* Quenching Oils of Mineral Origin. E . R . V a rle y . P etro leum . A u g u s t  1943, 
6 (8), 1 2 0 -1 2 2 .— A  s h o r t  h is to r ic a l  sk e tc h  of q u e n c h in g  is  g iv e n  a n d  th e  th e o ry  is 
b rie fly  d iscu ssed . T h e o re tic a l ly , w a te r  is  th e  m o s t  effic ien t q u e n c h in g  m ed iu m , a n d  
a c tu a lly  o ils , n o t  o n ly  m in e ra l,  b u t  a lso  a n im a l a n d  v e g e ta b le  o ils , a re  o n ly  15—45%  as 
e ffec tive  a s  c o ld  w a te r ,  a n d  in d e e d  e v e n  less  so t h a n  c e r ta in  a q u e o u s  so lu tio n s . 
Q u en ch in g  w ith  o ils  is  f re q u e n tly  p re fe ra b le  w h e re , fo r  m e ta llu rg ic a l  re aso n s , a  r a te  of 
coo ling  less r a p id  th a n  t h a t  g iv e n  b y  w a te r  is  r e q u ire d . A n o th e r  a d v a n ta g e  of o ils  is  
t h a t  th e y  te n d  to  g iv e  m o re  u n i form  c h a ra c te r is tic s  th ro u g h o u t  th e  co o lin g  ra n g e , 
w h e rea s  th e  effic iency  o f w a te r ,  th o u g h  h ig h  a t  lo w  te m p e ra tu re s ,  fa lls  o ff c o n s id e ra b ly  
a s  th e  te m p e ra tu re  r ise s . O n  th e  o th e r  h a n d , a l th o u g h  o il is  f re q u e n t ly  u se d  a t  o r  n e a r  
a tm o sp h e ric  te m p e ra tu re s ,  i t  m a y  w ith  a d v a n ta g e  b e  p re -w a rm e d  to  so m e th in g  in  th e  
reg io n  of 35—60° C. I t  is  p ro b a b le  t h a t  t h i s  is  a  r e s u l t  o f th e  w a rm e d  o il e n a b lin g  
th e  v a p o u r  p h a se  to  b e  m o re  r e a d ily  a c h ie v e d  a n d  th e  c o n v e c tio n  c u r re n ts  in  th e  b a th  
to  be  a c c e le ra te d . R e s u l ts  o f q u e n c h in g  in  o il a n d  in  w a te r  a re  t a b u la te d  fo r  c o m p a ra ­
t iv e  p u rp o se s . F u r th e r  ta b le s  g iv e  t h e  te s t in g  a n d  p ro p e r t ie s  o f q u e n c h in g  oil.

A s a  r e s u l t  o f su c h  w o rk  o n  b o th  s id es o f th e  A tla n t ic ,  i t  h a s  b e e n  fo u n d  t h a t  th e  
m in e ra l o ils , a s  h y d ro c a rb o n s , a re  v a s t ly  su p e r io r  fo r  q u e n c h in g  p u rp o se s  to  a n im a l 
a n d  v e g e ta b le  o ils , w h ic h  a re  th e  g ly c e ry l e s te rs  o f h ig h e r-m o le c u la r  f a t t y  ac id s . T h is  
is w e ll su m m a riz e d  in  th e  r e p o r t  o f th e  A llo y  S tee ls  R e se a rc h  C o m m itte e , w h ic h  com es 
to  th e  co n clu sio n , a f te r  e x h a u s tiv e  te s t s  o n  th e  lin e  in d ic a te d  o n  m in e ra l,  a n im a l, 
v e g e tab le , a n d  c o m p o u n d e d  o ils , t h a t  h ig h -g ra d e  lu b r ic a t in g  o ils  o b ta in e d  b y  so lv e n t 
e x tra c t io n , a n d  s im ila r  o ils  in  w h ic h  th e  m o re  o x id iz a b le  p o r t io n s  o f th e  o il h a v e  b e e n  
rem o v ed , a re  th e  m o s t  s u i ta b le  o f a l l  o ils  fo r  th e  q u e n c h in g  of a llo y  s tee ls . H e n ce , th e  
n a tu re  a n d  o rig in  o f a n  o il, a s  w e ll a s  t h e  m e th o d  b y  w h ic h  i t  is  to  b e  re fin ed , w ill  b e  
p rim e  c o n s id e ra tio n s  fo r  th e  p ro d u c e r  o f q u e n c h in g  o ils . P e rh a p s  m o re  im p o r ta n t  to  
th e  u se r , h o w e v e r , w ill  b e  a n  e m p iric  d e te rm in a tio n  of h o w  w e ll a  p a r t ic u la r  o il b e h a v e s  
in  a  p a r t ic u la r  jo b . I t  is  o f  th e  h ig h e s t  p r a c t ic a l  im p o r ta n c e  to  n o te  t h a t  a n  o il 
su ita b le  fo r  q u e n c h in g  o n e  specific  a llo y  m a y  b e  q u ite  u n s u i te d  o n  m e ta llu rg ic a l g ro u n d s  
fo r q u e n c h in g  a n o th e r  a llo y , a n d  e v e n  w i th  t h e  sam e  a llo y  a n  o il su i ta b le  fo r  t r e a t in g  
sm all in t r ic a te  a r tic le s  m a d e  fro m  i t  m a y  b e  fa r  f ro m  id e a l fo r  q u e n c h in g  a  la rg e  so lid  
o b jec t o f  th e  sam e  m a te r ia l .

T h e  p a p e r  is  g iv e n  in  S p a n ish  a s  w e ll a s  E n g lish . A . H . N .

1020.* Effect of Petroleum Products on Buna S Vulcanizates. R . E .  M o rris, P .  M itto n , 
J .  C. M o n te rm o so , a n d  T . A . W e rk e n th in .  In d u s tr . E n g n g  C hem ., 1943, 35 (6), 646.—- 
T h e  c o n v e n tio n a l te s ts  fo r  sw ellin g  a n d  lo ss  o f te n s ile  s t r e n g th  a re  m is le a d in g  w h e n  
a p p lie d  to  B u n a  S v u lc a n iz a te s , s in ce  th e y  g iv e  n o  in d ic a tio n  o f th e  lo ss  in  t e a r  re s is ta n c e  
w h ich  h a s  b e e n  fo u n d  to  b e  a p p re c ia b le  in  th e  case  o f th e s e  p ro d u c ts .  J .  W . H .

1021.* Effect of the Properties of Carbon Black on the Conductivity of Rubber-Tread 
Stocks. L . H .  C o h an  a n d  J .  F .  M ack ey . I n d u s tr .  E n g n g  C hem ., 1943, 35 (7), 806.-—- 
T h e  c o n d u c t iv ity  of ru b b e r - t r e a d  s to c k  c o m p o u n d e d  w ith  50 p a r ts  o f c a rb o n  b la c k  
in c reases  e x p o n e n tia l ly  a s  th e  p a r tic le  size  o f th e  b la c k  d ecreases . A s th e  c ry s ta l  
s t r u c tu r e  o f th e  c a rb o n  b eco m es g ra p h it ic  th e  c o n d u c tiv ity  in c re ase s  s h a rp ly , b u t  th is  
e ffec t is  o f less  im p o r ta n c e  t h a n  p a r tic le  size . R e m o v a l  o f th e  su rfa ce  c o n s t itu e n ts  of 
th e  b la c k  b y  h e a t in g  in  a  n o n -o x id iz in g 'a tm o sp h e re  re s u lts  in  a  p ro d u c t  w h ich , w h en  
in c o rp o ra te d  in  th e  ru b b e r ,  in c re ase s  t h e  c o m p a ra t iv e  c o n d u c tiv ity  te n fo ld .

J .  W . H .

1022.* Solvent Properties of the C8 Aromatic Hydrocarbons. P . D . H a m m o n d  a n d
E . H . M cA rd le . In d u s tr . E n g n g  C hem ., 1943, 35 (7), 809.— D a ta  fo r  th e  su rfa c e  
te n s io n  a n d  d ie le c tr ic  c o n s ta n t  o f p u re  sa m p le s  o f th e  C 8 a ro m a tic s  a re  g iv en , a n d  
m e a su re m e n ts  h a v e  b e e n  m a d e  of th e  so lv e n t p o w e r w i th  re sp e c t  to  K a u r i -b u ta n o l,  
m ix e d  a n ilin e  p o in t,  p o ly b u te n e -n -d e c a n o l, a n d  m ale ic  re s in  v a lu e s .

F ro m  th e s e  d a ta  i t  is  sh o w n  t h a t  o -x y len e  is  a  m o s t  d e s ira b le  so lv e n t, s in ce  i t  c o m ­
b in es  th e  g re a te s t  so lv e n t p o w e r w ith  th e  lo w e s t so lu tio n  v isc o s ity . J . W . H .

I
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1023. Insecticidal Possibilities of Diphenyl Trichlorethane Derivatives. A n o n . Soap, 
J u ly  1943, 19 (7), 101.— B ritis h  P a te n t s  N os. 547,871 a n d  547 ,874 h a v e  b e en  issu e d  to  
J .  R . G eigy, A .G ., o f B asle , fo r  th e  u se  in  th e  fo rm  of w a te r  e m u ls io n s , a n d  p o w d e rs , 
re sp e c tiv e ly , o f in se c tic id es  c o n ta in in g  c o m p o u n d s  of th e  g e n e ra l ty p e

r /
w h e re  X  is  Cl o r B r, R x a n  o rg a n ic  ra d ic le  c o n ta in in g  a t  le a s t  3 c a rb o n  a to m s , a n d  
R 2 a n  o rg an ic  ra d ic le  c o n ta in in g  a t  le a s t  5 c a rb o n  a to m s . T h e  to x ic i ty  is  h ig h , th e  
o d o u r  in  no  w a y  d isag reeab le , a n d  th e re  is  no  i r r i t a n t  a c t io n  o n  th e  ey es , n o se , o r  th r o a t .  
E x a m p le s  o f th e  specific  to x ic  c o m p o u n d s  c o v e re d  in c lu d e  :—

1. p p '-D ie h lo ro d ip h e n y l t r ic h lo re th a n e — a  so lid  o f m .p . 103-105° C.— w h ic h  c a n  be  
d isso lv ed  in  so lv e n ts  a n d  em u lsified  w ith  su lp h o n a te d  c a s to r  o il a n d  a m m o n ia , su l- 
p h o n a te d  f a t t y  a lco h o ls , e tc .,  a n d  u se d  to  c o n tro l flies, m o th s , p l a n t  lice , b e e t le s , e tc . 
In se c tic id a l p o w d ers  c an  a lso  b e  o b ta in e d  b y  m ix in g  th e  a b o v e  so lu t io n  w i th  ta lc u m  
p o w d e r, p o ro u s  m a te r ia ls  su c h  a s  c h a rc o a l, k ie se lg u h r , b o le , m a g n e s ia , c h a lk , e tc .,  
d ry in g , a n d  g r i n d i n g .  T h e  p ro d u c ts  a re  s u i ta b le  a s  m o th - re p e lle n ts  o r  to x ic a n ts ,  or, 
in  som e fo rm s, a s  g e n e ra l c o n ta c t  o r  s to m a c h  p o iso n s . T h e y  a re  c la im e d  to  b e  a b le  to  
re p la ce  ro te n o n e  c o m p le te ly . S o lu tio n s  a re  u se d  to  c o n tro l  b e d -b u g  in fe s ta t io n .

2. p p '-D im e th y ld ip h e n y l  t r ic h lo re th a n e , a  s o lu tio n  of w h ic h  c a n  b e  em u lsified  w ith  
so ft so ap  to  g iv e  a  s ta b le  in se c tic id a l e m u ls io n  o r  u se d  in  th e  so lid  fo rm .

3. p p '-d ib ro m o d ip h e n y l  t r ic h lo re th a n e , a  so lu tio n  o f w h ic h , h ead ed  w ith  a  c a tio n  
a c tiv e  co m p o u n d , g iv es  a n  e m u ls io n  o n  d i lu t io n  w ith  w a te r  w h ic h  is  h ig h ly  to x ic  to  
in se c ts .

4. D ip h e n y l t r ic h lo re th a n e  o n  b e n to n i te  m illed  w ith  g e la t in e  a n d  p o ta s s iu m  
b ic h ro m a te  so lu tio n  y ie ld  a  p a s te  f ro m  w h ic h  a  sp ra y in g  m ix tu re  o f e x c e lle n t a d h es iv e  
p ro p e rt ie s  is  o b ta in e d .

A  m ix tu re  of 9 0 %  o f p y ro p h y l li te  a n d  1 0 %  of p p '-d ic h lo ro d ip h e n y l  tr ic h lo re th a n e  
is in  u se  in  th e  U .S . a s  a  lo u se  p o w d e r, th e  to x ic  p ro d u c t ,  a  d y e s tu f f  in te rm e d ia te ,  b e in g  
in  p ro d u c tio n . D e ta ils  a re  g iv e n  of th e  m e th o d  of m a n u fa c tu re  o f th e  a c tiv e  co m ­
p o u n d s  a n d  of th e  in sec tic id es . C. L . G.

1024. Water Emulsion of Pyrethrum. A n o n . Soap, J u ly  1943, 19 (7), 105.— I t  is  
r e p o rte d  fro m  I n d ia  (P. F .  R u sse ll , F .  W . K n ip e , a n d  T . R . R a o , I n d .  M e d . Gaz., 77, 
477) t h a t  k e ro s in e  a s  a  c a r r ie r  fo r  p y r e th r u m  c a n  b e  su c c ess fu lly  re p la c e d  a t  a  t h i r d  o r 
a  s ix th  o f th e  c o s t b y  a n  a q u e o u s  em u ls io n . A  d ilu t io n  o f 1 g a l. o f e x t r a c t  (fro m  2 lb . 
of p y re th ru m  flow ers) w i th  3 o r  7 g a l. o f w a te r  in  th e  p re se n c e  of G a rd in o l, so d iu m  
la u ry l  s u lp h a te , o r  P e rm in a l  E .M .L . em u lsifie rs  g iv es  a  s a t is f a c to ry  p r o d u c t ,  s l ig h tly  
g re a te r  a m o u n ts  o f th e  em u ls io n  b e in g  r e q u ire d  o w in g  t o  th e  h e a v ie r  d ro p le ts  c o m p a red  
w ith  th o se  of th e  k e ro s in e  sp ra y . C. L . G.

Coal and Shale.
1025. Use of Mixtures of Oil and Coal in Boiler Furnaces. W . C. S e h ro e d e r , M ech. 
E n g r, N o v e m b er 1942, 793.— I n  a  p a p e r  p re s e n te d  a t  th e  a n n u a l  m e e tin g  o f t h e  F u e ls  
D iv isio n  of th e  A m e ric an  S o c ie ty  o f M ech an ica l E n g in e e rs  a t  S t. L o u is  o n  3 0 th  S e p te m ­
b e r, 1942, a  rev iew  w a s g iv e n  of in fo rm a tio n  o n  th e  b u rn in g  of g ro u n d  c o a l su s p e n d e d  in  
o il w i th  a  v iew  to  e n c o u ra g in g  i ts  u se  a t  p re s e n t  u n d e r  s ta t io n a ry  b o ile rs . F o r  m a rin e  
u se  i t s  v a lu e  lie s  in  th e  m o re  w id e sp re a d  a v a i la b i li ty  o f c o a l a n d  th e  g r e a te r  h e a t  
c o n te n t  (1 -4 % ) p e r  u n i t  v o lu m e  o v e r  t h a t  o f o il fu e l, b u t  th e  a sh  d isp o sa l is  d a n g e ro u s  
in  w a r- tim e , so t h a t  i t s  u se  o n  la n d  in  b o ile rs  e q u ip p e d  fo r  o il-firin g  is  b e in g  
co n sid ered .

W o rk  w a s  f irs t  c a r r ie d  o u t  in  th e  U .S . in  1917 b y  th e  S u b m a rin e  D efen ce  A sso c ia tio n , 
u s in g  0 -5 -5 %  of lim e  ro s in  so a p  to  su sp e n d  3 0 -4 0  p a r ts  o f co a l in  6 0 -7 0  p a r t s  o f o il b u t  
th e  p ro d u c t  w a s  in su ffic ien tly  s ta b le ,  s te a m  p u rg in g  of th e  j e t s  b e in g  n e c e ssa ry  a t  
in te rv a ls . A t te m p ts  w e re  la te r  m a d e  to  im p ro v e  s ta b i l i ty  b y  in c re a s in g  th e  v isco sity  
of th e  o il b y  o x id a tio n , e m u ls if ic a tio n , a n d  p r io r  re m o v a l of a sh . T h e  u se  of ge ls from  
m e ta l  so ap s  w a s  a lso  in v e s tig a te d . A t te m p ts  to  u se  a n th r a c i te  in s te a d  of b itu m in o u s  
c o a l fa iled  o w in g  to  d iff icu lty  in  g r in d in g , h ig h  a sh  c o n te n t ,  slow  ig n itio n , a n d  p o o r 
w e tta b ili ty  b y  oil.

/ XC H — C ^ -X
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I n  E n g la n d  e x p e r im e n ts  w ere  m a d e  w ith  re s in s , so ap s, ru b b e r ,  ta r s ,  a n d  p e tro le u m  
p itc h  a s  s ta b iliz e rs  a n d  a  p la n t  b u i l t  to  p ro d u c e  th e  m ix tu re ,  b u t  th e  v e n tu re  fa iled . 
L a te r  fu ll-sca le  te s ts  w e re  c a r r ie d  o u t  in  v a r io u s  C u n a rd  lin e rs , p ro b a b ly  u s in g  lim e  
ro s in  s ta b iliz e rs  w i th  c o a l-c ra c k e d  fu e l o il, b u t  w h ile  fu ll d a ta  a re  n o t  a v a ila b le , th e y  
w e re  b e lie v e d  to  b e  u n su c c ess fu l, p o ss ib ly  o w in g  to  th e  h ig h -a sh  c o n te n t ,  lo w -g rad e  
co a l u se d . T h e  F u e l  R e se a rc h  B o a rd  m a d e  e x p e r im e n ts  w i th  o ils  g e lle d  w ith  so d iu m  
s te a r a te  to  im p ro v e  th e  s ta b il i ty ,  w h ile  in  th e  U .S . i t  w a s  fo u n d  t h a t  th e  u se  o f t a r s  
in s te a d  o f p e tro le u m  p ro d u c e d  a  g e l-lik e  s t r u c tu r e  o f im p ro v e d  s ta b il i ty .  I n  J a p a n  
th e  u se  o f  m e ta llic  so a p s  a s  s ta b iliz e rs  w a s  fo u n d  u n sa tis fa c to ry ,  b u t  a  lo w -te m p e ra tu re  
t a r  f ro m  se le c te d  b ro w n  c o a l w a s  a  s u i ta b le  p e p tiz in g  a g e n t. A  ta r -o i l  p e p tiz e r  w as 
a lso  fo u n d  s a t is f a c to ry  in  G e rm a n y .

V a rio u s  m e th o d s  of g r in d in g  th e  co a l h a v e  b e e n  tr ie d ,  in c lu d in g  th e  u se  o f a  co llo id  
m ill, g r in d in g  t h e  co a l a n d  o il m ix e d , s te a m  p u lv e r iz a tio n . I n  g e n e ra l, a  p a r tic le  size  o f 
6 0 -7 0  /x is  re q u ire d . I n  p ra c t ic e  th e  p re sen c e  of a sh  p re se n ts  d ifficu lties  in  fu rn ac e s  
d es ig n ed  fo r  o il-firin g , a n d  o p e ra t io n  a t  a  lo w e r ra t in g  o n ly  is  p o ss ib le . F u r th e r  
d ifficu lties  a re  th e  e q u ip m e n t n e ce ssa ry  fo r  g r in d in g  th e  co a l a t  th e  p la n t  o r  s h ip m e n t 
o f th e  p u lv e r iz e d  co a l, w h ic h  is  e x p lo s iv e , to  th e  p la n t .

I n  g e n e ra l,  i t  is  f e l t  t h a t  te s ts  h i th e r to  c a r r ie d  o u t  h a v e  n o t  b e e n  su ffic ien tly  
s y s te m a t ic  o r  e x te n s iv e , n o r  h a v e  a ll  th e  r e s u l ts  o b ta in e d  b e en  re n d e re d  a v a ila b le . 
Som e su ccess fu l d e m o n s tra t io n s  h a v e  u n d o u b te d ly  b e e n  m ad e , a n d  c o n sid e ra b le  
a c t iv i ty  is  g o in g  o n  in  t h is  field . I t  is  p ro p o se d  t h a t  a  su rv e y  sh o u ld  b e  m a d e  o f oil- 
b u rn in g  p la n ts  o n  th e  E a s te r n  c o a s t to  co n sid e r w h e re  su ch  m ix tu re s  c o u ld  b e  u sed .

C. L . G.

1026.* Sweden Develops Large Output of Shale Oil and Makes Wide Use of Producer Gas.
A n o n . O il W k ly ,  12 .7 .43 , 110 (6), 71.-—M ore th a n  th re e  o u t  o f e v e ry  five m o to r  
v e h ic le s  r u n  o n  p ro d u c e r  g a s , a n d  th e  c o u n try  is  e x p o r tin g  p ro d u c e r  g as  g e n e ra to rs  to  
se v e ra l c o u n tr ie s .

I t  is  p ro p o se d  to  in c re ase  th e  sh a le  o il  p ro d u c tio n  of th e  V a e s te rg o e tla n d  p ro v in ce  
f ro m  37,000  m e tr ic  to n s  to  81,000 m e tr ic  to n s . T h e  p la n t  a t  K in n e -K le v a  n o w  g ives 
o v e r 30 ,000  m e tr ic  to n s  o f fu e l o il p e r  y e a r .  T h e  p ro d u c tio n  of l ig h t  b en z in e  f ro m  g as  
fo rm ed  in  sh a le  d is t i l la t io n  is  b e in g  d ev e lo p ed . T h e  K in n e k u lle  sh a le  d e p o s its  m a y  
p ro v id e  25 ,000 ,000  to n s  o f o il.

O s te rg o tla n d  is  e s t im a te d  to  h a v e  sh a le  d e p o s its  c a p a b le  o f g iv in g  250,000,000 to n s  
of o il, a n d  N a rk e  p ro v in c e  m a y  y ie ld  5 0 ,000 ,000-60 ,000 ,000  to n s  of oil.

I n  th e  L ju n g s tro e m  m e th o d  of p ro d u c in g  o il f ro m  sh a le , th e  sh a le  is  e le c tr ic a lly  
h e a te d  u n d e rg ro u n d . S h a le  o il is  a lso  p ro d u c e d  b y  th re e  o th e r  m e th o d s .

8 5 %  o f S w ed e n ’s s h a le  o il p ro d u c tio n  is  fu e l o il, a n d  som e h ig h -g ra d e  a v ia t io n  
g aso lin e  is  a lso  o b ta in e d .

S u lp h u r  is  th e  c h ie f  b y -p ro d u c t  o f th e  d is t i l la t io n  p ro cess , a n d  v a n a d iu m , m o ly b ­
d e n u m , a n d  ra d iu m  a re  o b ta in e d  in  sm a ll a m o u n ts .

T a r ,  u se d  a s  m o to r  fu e l fo r  th e  fish in g  f lee t, is  to  b e  p ro d u c e d  a t  th e  r a te  o f 8,000 
m e tr ic  to n s /y e a r  f ro m  20 r e to r t  c h a rc o a l fu rn ac e s .

T h e  e x p e r im e n ta l  p ro d u c tio n  of lu b r ic a t in g  o ils  fro m  c ru d e  d e s tru c tiv e ly -d is ti l le d  
p in e  t a r  is  b e in g  u n d e r ta k e n ,  a n d  w h ile  su i ta b le  fo r  s im p le  lu b ric a tio n , th e y  a re  n o t  
s a t is fa c to ry  fo r  in te r n a l  c o m b u s io n  en g in es. I G . D . H . .
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INSTITUTE NOTES.
Oc t o b e r , 1943.

ELECTION TO COUNCIL

The attention of Members is drawn to the following extracts from 
the By-Laws governing election to  the Council of the Institu te  :

(а) The Council of the Institu te  shall be chosen from the 
Fellows and Members only.

(б) Every Fellow, Member, and Associate Member of the 
Institu te  may send in writing to  the Council the name of a 
Fellow or Member whom he desires to  recommend for election 
to  the Council. This nomination m ust be signed by a t least 
nine other Fellows, Members or Associate Members and delivered 
to  the Secretary not later than  30th day of November in any 
year. No Fellow, Member, or Associate Member may sign 
more than  one Nomination Paper in any one year.

NEW  MEMBERS.

The following elections have been made by the Council in accord­
ance with the By-Laws, Sect. IV, Para. 7.

Elections are subject to  confirmation in accordance with the 
By-Laws, Sect. IV, Paras. 9 and 10.

A s  F ellow .
P i o t r o w s k i ,  W a c la w  d e  Jo n o s z a .

T ra n sferre d  to F ellow .
M a s k e l l ,  L a u re n c e  O rm es.

A s  M em bers.
A d a m s ,  I v a n  G iffo rd  B a r r .  L o w , P e te r .
B a i n e s ,  A rc h ib a ld  E r n e s t  W a lte r .  M i l l e r ,  A n d re w  C ra ig .
F e n t o n ,  B e r t  V in c e n t. T a y l o r ,  J o h n  R a lp h  C arlisle .
G o o d w i n ,  A lfre d  F r a n k .

A s  A sso c ia te  M em bers.
B r i c e ,  F r a n k .  P a t o n ,  H a ro ld .
D o n e ,  A lb e r t .  S m i t h ,  R e g in a ld  W illia m .
H a d l o w ,  R e g in a ld  E d w a rd  E r ic .  W i l s o n ,  P e te r  H e n ry .
M o o n ,  S y d n e y  E d w a rd  A llen .

A s  S tu d e n t.
R o s e , G e o ffre y  T h o m a s .



CANDIDATES FOR ADMISSION.

The following have applied for admission to  the Institu te. In  
accordance with the By-Laws, the proposals will not be considered 
until the lapse of a t least one m onth after the publication of this 
Journal, during which time any Fellow, Member, or Associate 
Member may communicate by letter to  the Secretary, for the con­
fidential information of the Council, any particulars he m ay 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 
parentheses.
L a w r e n c e ,  A r th u r  S tu a r t  C lark , R e se a rc h  C h em ist, Im p e r ia l  C ollege o f  Sc ience  

& T ec h n o lo g y . (D . C layton  : S .  E .  B o w rey.)
M a c L e a n ,  A la n  D o u g la s , C h ief E n g in e e r , T r in id a d  L ea se h o ld s , L td .  (C .

D a iley  ; F . H . Garner.)
S e n  G u p t a ,  D r. N . C. R e se a rc h  C h em is t, B u rm a h  O il 'Co. (A .  R e i d ;

E .  T .  Vachell.)
S o u l a x ,  L o u is , R e fin e ry  M an ag er, P re s s u re  L u b r ic a n ts ,  L td .  (1?. B . H obson  ;

E .  G. G rant).
V a n  d e n  B e r g ,  G e ra rd  B a s t ia a n , A ss t. E x p lo i ta t io n  E n g in e e r , D ia d e m a  

A rg e n tin a  S .A . d e  P e tro le o . (H . de W ild e  ; R .  B .  B .  W rix o n .)
F o r d ,  G eorge W illia m  W allac e , A c tin g  M an ag er, G. & B . D e p t .,  S te m c o , L td .

F . H .  G arner ; F .  T ip le r .)

i i  IN S T IT U T E  N O T E S .
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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 
Oil 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 & C H E A P E R  T H A N  STEAM

C O N N E R S V I L L E  
B L O W E R S
de live r a positive re liab le  and o il free 

supply o f A ir  o r  Gas econom ically and 

e ffic ien tly . Absence o f in te rna l contact 

ensures long life, low  m aintenance and 

continuous opera tion  over long periods.

Illustration shows a 
ba t c h  o f  Bl ower s  
recently dispatched 
to an Oil Refinery

H E A D  O F F IC E :  T U R N B R ID G E  • H U D D E R S F IE LD  

L O N D O N  O F FIC E  ; 119 V IC T O R I A  ST. • S .W .I
A ls o  a t 21 B E N N E T T ’S  H IL L ,  B IR M IN G H A M  2 . T e le p h o n e : M id la n d  6 8 3 0 . T e le g ra m s  "  B ip r o d e n g ,”  B irm in g h a m .
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WORTHINGTON-SIMPSON
PUM PS F O R  PIPE LINE 
AND REFINERY SERVICE

Worthington-Simpson have had long Experience in 
designing and building special pumps to suit this service.

Power driven or Direct Acting Steam Driven Pumps for Crude 
Oil, Gas Oil, Heavy W ax Distillate and Reflux, Residue and  
Blending duties, for both Atmospheric and Vacuum operation. 
High Efficiency Centrifugal Pumps for highest pressures and

temperatures.

Rotary Gear Pumps with Double Helical Rotors.

Steam Jet Air Ejectors.

De-W axing and Heat Exchange Auxiliaries.

W O R T H IN G T O N -S IM P S O N  LTD., N E W A R K -O N -T R E N T

SYMONS “ J W ” TYPE SCREEN

This Screen has been specially designed fo r the handling of rotary 
mud ; particular attention has been given to  the vibration mechanism 
so that large capacities and accurate separation can be obtained w ith  
the minimum screening area. Its rugged construction make it 

easily transportable.

M A N U F A C T U R I N G  C O M P A N Y
BROOK HOUSE, PARK LANE, LONDON, W. l
Te le phone  : M ayfa ir 3067-8 Cables : "  N o rd b e rg  Lon don  ”
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D a n g e r o u s  g a s e s
IN THE PETROLEUM  AND  

ALLIED IN D U STR IES

A series of 16 Papers reprinted from the 
J o u r n a l o f  the In s t i tu te  o f  P e tro leum  

June and July, 1939

176 pp. 27 I llu stra tion s and D iagram s  
Cloth Bound

7s. 6d.
(including postage)

O btainable fro m  :

T H E  I N S T I T U T E  OF  P E T R O L E U M
c/o  THE IM PERIAL COLLEGE OF SCIENCE & TECHNOLOG Y, 

PRINCE CO N SO RT R O AD, LO N D O N , S.W . 7

    .

C O N T I N U O U S  W A S H I N G

Telegram s: 
‘ T yph ag ito r, Fen, Lo n d o n .”  

T e lephone: R o ya l7371/2.

H o l l e y  Mott P l a n t s  a r e  

efficiently and continuously 

washing m illions o f  gallons 

o f  Petroleum products daily . 

Designed fo r any capacity . 

M ay we subm it schem es to 

su it your needs ?

H O L L E Y  (Í\m) M O T T  

Continuous Counter-Current P la n t
World-Wide Licensees, H.M. CONTINUOUS PLANT L*® 
FOUR LLOYDS A VEN UE ,  L O N D O N ,  E.C.3.
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LIGHT DUTY

DIESEL OPERATED 
SLUSH PUMP UNIT
For d rillin g  w ith  portable o r sem i-portable ro ta ry  rigs, the  Slush Pump U n it 

illustrated has decided advantages.
It includes the  Ideal C-100 Power D riven  Slush Pump, 6 J "  bore x 10" stroke , 
100 h.p. at 65 r.p.m . fo r  a flu id  end w o rk in g  pressure o f 1,500 lbs. per sq. inch. 
Equipped w ith  herringbone gears, ro lle r  bearings th ro u g h o u t, Ideal Type F-2 Valves, 
National Type FA piston and rods, and N ationa loy w a te r cy linder liners, th is  pump 
is a companion to  the  larger range o f Ideal Slush Pumps.
The extended skids on w hich the  pum p is m ounted also ca rry  a Superio r 100 h.p 
Diesel engine, d riv ing  th rough  grooved pulleys and V belts.

Bulletin 234 furnished on request.

NATIONAL OWEC4
R I V E R  P L A T E  H O U S E  L O N D O N  E . C
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Aetautei...
LUMMUS 'thli <me
C R A C K I N G  UNI T

Accepted cujftesi 1  
dcufA. &
initial 'um

lo r  a major oil company Lummus recently completed a 

Lummus Combination Three-Coil Cracking U n it . . . viscosity- 

breaking, gas oil and heavy naphtha reform ing.» » » Eighteen 

days a fte r the unit was put on stream it was com pletely ac­

cepted, having met all guarantees. The in itia l run was con­

tinued to 25 days, when the unit was shut down fo r inspection 

purposes. » » » This recently completed unit —  the ninth con­

secutive Lummus Cracking Unit to be accepted during initial 

firing runs o f 25 days or more —  is equipped with Lummus 

Floor-Fired, Raised Hearth Heaters, with improved steam 

generation feature in the convection section. Provision is 

also made fo r steam generation from  waste heat.

W . H. JO N ES

R epresen tin g : THE LUMMUS COMPANY
70 Barn H i l l ,  W e m b le y  P ark, Middlesex

Kindly mention this Journal when communicating with Advertisers.
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APPARATUS for  

Determ ining the 

Low Temperature  

Properties o f  

Anti-freezing  

Oils and 

High-Altitude  

Control 

Lubricants

Conforming to 
M i n i s t r y  of A i r c r a f t  
Production Specifications 
DTD  417 and DTD 539

Full p a rticu la rs  from  D ept. R/5

BAIRD & TATLOCK (London) LI?
M a n u fa ctu re rs o f  S cien tific  Apparatus 

14-17 ST. CROSS STR EET, L O N D O N ,  E.C.I
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C R A I G
OIL RE F I NE R I E S

S all o u r Departm ents are fu lly  employed on

w o rk  o f national im portance, we reg re t th a t fo r  

the present we are only in a position to  deal, to  a very 

lim ited  ex ten t, w ith  o u r norm al p roduction  o f O il 

Refining Plant.

W e, however, have pleasure in in form ing  o u r many 

old and valued customers th a t o u r technical staff is 

s till w ith  us, and we are keeping in close touch w ith  

o u r Am erican Associates, T H E  W IN K L E R -K O C H  
E N G I N E E R I N G  C O M P A N Y ,  W I C H I T A ,  
U .S .A ., on all m atters o f recent deve lopm ent touch ­

ing the most m odern Processes o f O il Refining.

On the te rm ina tion  o f hostilities, we w ill be in the 

position to  deal w ith  all problems o f deve lopm ent and 

reconstruction , on which clients desire to  consult us.

A. F. CRAIG & CO., LTD.
CALEDONIA ENGINEERING WORKS

London Office :'727 , SALISBURY HOUSE, L O N D O N  W A L L , E.C.2

PAISLEY SCOTLAND

Telephone: Kelvin 4756
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THE

PENSKY-MARTENS 

FLASH-POINT 

APPARATUS
The Pensky-Martens Apparatus is 

used fo rd e te rm in in g th e fla s h  p o in t 

o f petro leum  products having a 

flash p o in t above 120° F. and also 

fo rth e fla s h  p o in t o f liqu id  asphaltic 

b itum en. It  is one o f a w ide range 

o f standard and special Petroleum  

Testing Apparatus made by us.

Apparatus new ly described in the 

recently  published fo u rth  e d ition  

o f Standard Methods for Testing 

Petroleum and its Products is avail­

able from  :

G r i f f i n  andX vrLO C K . Etc)
L O N D O N  M A N C H E S T E R  G L A S G O W  E D I N B U R G H

Ke m ble  St., W .C .2  19 Cheetham  H ill Rd., 4 45 R e n frew  St., C .2  7 T e v io t Place, I

E s t a b l i s h e d  as S c i e n t i f i c  I n s t r u m e n t  M a k e r s  i n 1 8 2 6
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D R I L L I N G  MUD:
ITS MANUFACTURE  
A N D  T E S T I N G

By

P. E V A N S , B .A ., F.G.S., M .In s t.P e t.

and

A . R EID , M .A ., B.Sc., A .M .In s t.P e t.

Reprinted from Transactions of the Mining and 

Geological Institu te  of India, Vol. 32 (1936)

Pp. 263 +  xxx , Paper Covers

Price  2ls. post fre e  

( U .S .A . :  $4.25)

Obtainable from 

T H E  IN S T IT U T E  OF P ETR O LEU M
c/o  Im p e r ia l C o llege  o f Science and T e ch n o lo g y , 

P rin ce  C o n s o rt Road, L o n d o n , S.W .7
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x i i



WELDED VESSELS

W E L D E D  S T EE L  S TO R A G E  
AND PROCESS VESSELS

LARGE DIAMETER PIPES, ETC.

Kindly mention this Journal when communicating w ith Advertisers.
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FOR OIL-FIRED F U R N A W m

N E T T L E ”  FIREBRICK
(42/44%  Alum ina)

“ T H I S T L E ”  FIREBRICK
35/37%  (A lum ina)

Kindly mention this Journal when communicating with Advertisers.
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E le c tr ica lly  w elded  Benzo le  S ti ll .

We undertake the construction of arc welded vessels and equipment 
of all kinds, up to  the erection of the largest storage tanks, and have 
executed many notable contracts at home and abroad. We also specialise 
in the repair by Oxley Metal Surgery of structures and vessels weakened 
in usage or by corrosion, or damaged by enemy action, making such 
plant good for a new lease of life.

O X L E Y
ENGINEERING CO. LTD.

H U N S L E T  • L E E D S - 1 0
'P hone: 27468 (3 lines) 'C ram s: "O xbros Leeds"

London Office WINCHESTER HOUSE. OLD BROAD STREET, E C 1
Phone London Woll 3731. Groms ASBENGPAO. STOCK,. LONDON

P.J.4-
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THE L O V I B O N D  T I N T O M E T E R
| For testing the colour of all 

Oils

j I.P.T. & A.S.T.M. Colour 
Standards

THE TINTOMETER LTD., THE COLOUR LABORATORY, SALISBURY

MEASUREMENT OF OIL IN BULK
(STANDARD WEIGHTS AND MEASURES)

A report on the Imperial, U.S.A. and Metric Fundamental 
Units of Weight and Measure, together w ith a Table of 
Recommended Contracted Ratios fo r the interrelation of 

units in general use in the petroleum industry.

Price 2s. 6d. post free
O bta inable  from  :

THE INSTITUTE OF PETROLEUM 
c/o Imperial College of Science & Technology, Prince Consort Rd., London, S.W.7
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DESIGN and, 
CONSTRUCTION

. .

■ m
.•*

m m

Head, Wrightsm & Co, Ltd.
20, BUCKINGHAM GATE, LONDON, S.W.I.
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R E S E A R C H  
DEVELOPMENT  
PROCESS DESIGN 
E N G I N E E R IN G  
F A R R I C A T I O N  
CONSTRUCTION 
O P E R A T I O N

for

PETROLEUM REFINERY EQUIPMENT
ranging from

INDIVIDUAL HEAT EXCHANGERS
to

COMPLETE REFINERIES

FOSTER WHEELER
Ltd

ALDWYCH HOUSE, LONDON, W.C.2
Telephone : HOLBORN 2527-8-9
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BY VIRTUE OF THIS INDUSTRY
By A g ric u ltu re  all o th e r Industries are fed. But in the  

co llecting and d is tr ib u tin g  o f produce A g ric u ltu re  must depend 
mainly on Road T ranspo rt, w h ich cannot fu n c tio n  w ith o u t its 
supplies o f Petro leum . And th e re  the  circ le  o f these th re e

great Industries closes, fo r Petro leum  
itse lf must be tran sported . In bulk, fo r 
econom y and speed in handling. That is 
the  essential service re liab ly  rendered by

f í u t í e > i f i M

HOAD TAÑES
W. P. BUTTERFIELD 
LTD., Head Office,
SHIPLEY, YORKS.

Telephone :
Shipley 851 (5 lines)

LO N D O N : Africa House, Kingsway, W.C.2. Phone: HOLborn 1449. And Branches.
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