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STANDARDIZATION COMMITTEE.

REPORTS OF SUB-COMMITTEES.

R eports Of the various Sub-Committees are published in this issue of
the Journal in order to give members an account of the work done during
the past year 1942-1943. Much of this work has resulted in modifications
and additions to “ Standard Methods for Testing Petroleum,” but, in
addition, all the various Sub-Committees and their Panels had under
consideration other modifications and methods of test. This has involved
in some instances co-operative work in many laboratories. Such work
will result in improvements which may be incorporated in the next and
following issues of “ Standard Methods.”

It is the desire of the Standardization Committee in these annual reports
to keep members informed not only of the work done, but also of the trend
of future work; it will welcome offers of co-operation which may make
future editions of “ Standard Methods ” of increasing usefulness both
to the petroleum industry and to users of petroleum products.

REPORT OF SUB-COMMITTEE NO. 1—MEASUREMENT AND
SAMPLING.

1. Origin of Committee, its Scope and Present Composition.

The Committee, which was originally known as the “ Measurement of
Oil in Bulk Committee,” was formed early in 1931. Mr. J. Kewley had for
some time been convinced that the lack of standardization in methods
appertaining to the commercial measurement of bulk quantities of liquid
petroleum products was something to be deplored, and he persuaded the
Institute to set up a section of its Standardization Committee with “ the
standardization and unification of methods and equipment used in the
measurement of hulk petroleum products ” as its terms of reference.

The Committee was reorganized three years ago, when, in addition to
an extended personnel, its work was divided among a series of Panels. The
present Committee and the seven associated Panels are constituted as
follows —

Sub-Committee |.

H. Hyams (Chairman) (Asiatic Petroleum Co., Ltd.).
P. Docksey (Anglo-lIranian Oil Co., Ltd.).
E. B. Evans (Anglo-American Oil Co., Ltd.).
T. L. Evans (Shell Refining and Marketing Co., Ltd.).
F. H. Garner (Birmingham University).
A. W. Higson (Petroleum Board).
M. H. Hoffert (Anglo-lranian Qil Co., Ltd.).
W. F. Jolffs (B. & R. Redwood, Ltd.).
P. Kerr (Asiatic Petroleum Co., Ltd.).
J. Kewley.
A. Osborn (Esso European Laboratories).
E. Stokoe (Shell Refining and Marketing Co., Ltd.).
G. D. Thacker (Shell Refining and Marketing Co., Ltd.).
W. H. Thomas (Anglo-lranian Oil Co., Ltd.).
F. Tipler (Petroleum Board).
D
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Panel I.—Calibration of Tanks.

F. Tiplor (Chairman) (Petroleum Board).

A. W. Higson (Petroleum Board).

W. F. Jelffs (B. and R. Redwood, Ltd.).

P. Korr (Asiatic Petroleum Co., Ltd.).

E. Stokoe (Shell Refining and Marketing Co., Ltd.).

Panel 11.—Measurement of Oil Depths.
E. Stokoe (Chairman) (Shell Refining and Marketing Co., Ltd.).
P. Docksey (Anglo-lIranian Qil Co., Ltd.).
G. W. W. Ford (Stemco, Ltd.).
A. W. Higson (Petroleum Board).
M. H. Hoffert (Anglo-lIranian Oil Co., Ltd.).
A. Osborn (Esso European Laboratories).
W. H. Thomas (Anglo-lranian Qil Co., Ltd.).
F. Tipler (Potroleum Board).

Panel 111.—Sampling.
W. F. Jelffs (Chairman) (B. and R. Redwood, Ltd.).
E. Byles (Board of Customs and Excise).
B. Evans (Anglo-American Qil Co., Ltd.).
W. Lepper (Ministry of Fuel and Power).
Mason (Ministry of Aircraft Production).
H. Newington (Admiralty).
Osborn (Esso European Laboratories).
D. Thacker (Shell Refining and Marketing Co., Ltd.).

OPTeome

Panel 1V.— Temperature Measurement.
D. Thacker (Chairman) (Shell Refining and Marketing Co., Ltd.).
Docksoy (Anglo-lIranian Oil Co., Ltd.).
t. Evans (Shell Refining and Marketing Co., Ltd.).
Stokoo (Shell Refining and Marketing Co., Ltd.).
. H. Thomas (Anglo-lranian Qil Co., Ltd.).

SMATG

Panel V.—Gravity Measurement.
B. Evans (Chairman) (Anglo-American Oil Co., Ltd.).
L. Evans (Shell Refining and Marketing Co., Ltd.).
Osborn (Esso European Laboratories).
. H. Thomas (Anglo-lranian Oil Co., Ltd.).

g»Am

Panel VI.— Units of Measurement, Calculations and Tables.
Kerr (Chairman) (Asiatic Petroleum Co., Ltd.).
B. Evans (Anglo-American Oil Co., Ltd.).
. H. Hoffert (Anglo-lIranian Oil Co., Ltd.).

Emm

Panel VI1.—Oil Measurement Apparatus.
. F. Jelffs (Chairman) (B. and R. Redwood, Ltd.).
L. Evans (Shell Refining and Marketing Co., Ltd.).
IV. W. Ford (Stemco, Ltd.).
W. Higson (Potroleum Board).
Stokoo (Shell Refining and Marketing Co., Ltd.).
. H. Thomas (Anglo-lranian Oil Co., Ltd.).

gmro-z

2. Work already Published.

(a) Weights and Measures.— The Committee first devoted its attention
to the clearing up of the misunderstandings that existed in the industry
because of the absence of authoritative conversion ratios for the various
units of weight, volume, and capacity in the metric, Imperial (British),
and American (U.S.A.) systems. The Institute’s publication “ Measure-
ment of Oil in Bulk, Part 1— Standard Weights and Measures,” published
in 1932, was the result. The table of Inter-Relation of Units and the
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recommended Contracted Ratios contained in the booklet are now widely-
recognized because of their up-to-date legal and scientific basis. The
A.P.l1. paid the Committee the compliment of accepting these tables on
behalf of the American oil industry.

(b) First World Petroleum, Congress.— The Committee took a very active
part in this London Congress, held in 1933. It accepted responsibility
for the collection and presentation of a series of papers on oil measurement,
which formed a section of the deliberations of the Congress. Three
members of the Committee presented the following papers :(—

“ The Measurement of Oil by Volume,” by J. McConnell Sanders.

“ The Calibration of Receptacles used for the Storage, Transport
and Distribution of Petroleum and its Products,” by W. F. Jelffs.

“ Hydrometers and Hydrometry,” by Verney Stott.

(¢) Measurement of Oil by Volume.— The interest aroused by Mr. McCon-
nell Sanders’ paper on this subject at the First World Petroleum Congress
led to the decision by the Institute to hold a special meeting for the further
ventilation of views. Accordingly, on 28th June, 1934, Mr. McConnell
Sanders presented another paper on behalf of the Oil Measurement Com-
mittee, entitled “ On the Advantages Secured by Expressing Quantities of
Liquid Petroleum in Terms of Volume or Capacity rather than of Weight.” 1
This paper strongly urged the exclusive use of measurement of oil by
volume in commercial transactions, but in spite of overwhelming support
and the unanimous decision of the meeting to work for the international
standardization of volume measurement, no marked progress towards this
ideal appears to have been made since 1934.

(d) Coefficients of Expansion.— In 1936 the Committee began a study of
the tables and methods which were in use in the industry for the correction
of volumetric quantities and specific gravity for temperature change. In
1937 it was decided to collect data on this subject from as many sources as
possible. The collation of the material sent in was a considerable task ;
the outbreak of hostilities retarded progress, but in 1941 the results were
produced in the Journal in the form of a report entitled “ Expansion of
Crude Petroleum, Petroleum Products and Allied Substances.” 2 The
conclusions were interesting. They showed that the results of the investiga-
tional work which had been carried out by the American Bureau of
Standards in 1912-1915, on the oils then available, were still widely
applicable in 1941. Thus, the volume and gravity correction tables con-
tained in the Bureau’s Circular C.410, whilst having certain limitations,
could be recommended for general adoption. Certain materials would
have to receive special treatment, but, in general, there was no justification
for new and extended investigational work with the object of preparing a
new set of tables.

(e) Second World Petroleum Congress.— The participation of the Com-
mittee in the Paris Congress of 1937 took the form of two papers, one on
“ Standard Weights and Measures ” presented by Mr. Hyams on behalf of
the Committee, and the other in Mr. Hyams’ own name on “ Volume

*

1 J. Inst. Petrol. Tech., 1934, 20 (129), 665-688
2J. Inst. Petrol., 1941, 27 (215), 402-417.
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Correction Tables in the Commercial Measurement of Liquid Petroleum
Products.” The first paper emphasized the need for the publication and
the international use of authoritative tables of conversion ratios in the
petroleum industry, and gave extracts from and comments on the I.P.
booklet on Weights and Measures. The second paper summarized and
commented on the work which had been published on this subject, and
concluded that Table 2 of U.S. Bureau of Standards Circular C.410 was
“ worthy of universal acceptance because of its authoritative nature and
the need for standardization ” ; and that “ there is a need for tables, both
in the Imperial and in the metric system, corresponding to Table 2 of
U.S. Bureau of Standards Circular C.410.”

(f) Specific Gravity and Sampling.— Of the methods of test covered by
I.P. “ Standard Methods,” Sub-Committee | is responsible for Specific
Gravity and Sampling. The Specific Gravity method was very largely
rewritten and extended in the 1942 edition; the form in which the method
now appears will, it is hoped, make it possible for the recommended
procedure for the specific gravity determination of any product to be
easily consulted and applied. In the next edition of “ Standard Methods ”
the alterations to this method have been relatively minor; a method for
specific gravity determination of liquefied petroleum gases has been
included, and specifications for hydrometers have been substantially
altered.

The Sampling Method, both in the I.P. and A.S.T.M. Standard Methods,
has remained unchanged for some 10 years. Sub-Committee | decided on
a complete revision both of material and set-up. The results will appear in
the next edition of I.P. “ Standard Methods,” and are submitted as
simplified and modernized procedures for the sampling of all types of
petroleum products from every normal type of container.

(g) 60° F. as Standard Reference Temperature.— Action which was con-
templated by the I.S.A. (International Federation of National Standardizing
Bodies) just prior to the outbreak of the war made it necessary for the
Institute to define its attitude both on the question of the standard
method of reporting the specific gravity of a petroleum product and on the
standard temperature to which volumes of bulk products should, when
necessary, be corrected. The |.S.A. apparently favoured density in terms
of grammes per ml. at 20° C., and 20° C. also as the standard reference
temperature for oil volumes. Sub-Committee | in a note entitled Standard
Temperature for Specific Gravity Determination and Volume Correction3made
it clear on behalf of the Institute that specific gravity 60° F./G0° F. was
the specific gravity basis recommended by the |I.P.; and that 60° F. was
the temperature favoured and laid down by the Institute both for reporting
specific gravity results as well as for correcting volumes of liquid petroleum
products. In these matters the Sub-Committee made it clear that the
Institute was perfectly in step with the A.P.l. and the A.S.T.M.

3. Co-operation with the A.S.T.M.

Exchanges of views in 1938 between the chairmen of the |I.P. Measure-
ment and Sampling Committee and A.S.T.M. Committee XV on Sampling

3 J. Inst. Petrol., 1943, 29 (235), 190-191.
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and Gaging indicated that there was a common feeling that the subject of
oil measurement was of sufficient importance to warrant steps being taken
for a complete interchange of information with the object of securing
uniformity in method and procedure. Close co-operation between the two
Committees has been maintained ever since, in spite of war-time difficulties.
Both Committees have a series of closely similar Panels which are charged
with the detailed work.

Full exchange of draft proposals, in their earliest stages, takes place
between the two Committees. There is agreement on the desirability of joint
production of A.S.T.M./l.P. methods and views, wherever this is possible.
A document on “ Principles ” relating to oil measurement has been pro-
duced by our Committee, and it is hoped that it will, before very long, be
the first of the joint publications by the two organizations. We have also
prepared a statement and a series of tables for the conversion of metric
tons {in vacuo) to long tons and short tons {in air). The correct conversion
of the one type of weight to the other has created difficulties in the com-
putation of bulk petroleum products, and a joint pronouncement with our
American friends is being sought. Further, difficulties in the preparation
of a standard method for calibration of oil-storage tanks; and in the cor-
relation of weight and volume tables (under preparation by our Panel VI),
with tables published by Bureau of Standards, are being fully discussed
with the American standardizing bodies.

In every respect, therefore, the co-operation with our American friends
in the sphere of standardization work on oil measurement can be regarded
as being very active.

4. Work Contemplated.

The work of the Panels proceeds as speedily as war-time conditions per-
mit. The intention is that the results produced by all the Panels shall
eventually be dovetailed into one comprehensive work on oil measurement,
the function of the Committee then being to keep the work up-to-date.
Obviously, however, one Panel may progress faster than the others, so that
its work will be available for publication earlier. Sampling has already
been dealt with, but will have to be specially applied, and in greater detail,
to quantity measurement. Tank calibration is receiving very active
attention, and, when initial difficulties have been overcome, should result
in an official publication on this subject— possibly a sister booklet to the
one on Weights and Measures. Panel VI on Tables is engaged on the
task of preparing a set of tables as follows :(—

{a) A table of volume correction factors based on Table 2 of U.S.
Bureau of Standards Circular C.410 but entered against specific gravity
60° F./600F. instead of against ° A.P.l. at 60° F.

(6) Tables giving weight per unit volume and volume per unit
weight, similar to Table 4 of Circular C.410 but entered against specific
gravity 60° F./60° F. and giving

(i) Lbs. per Imperial gallon.
(if) Long tons per Imperial gallon.
(iii) Imperial gallons per long ton.
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These tables will possibly be published individually as they become
available, but the programme undertaken by the Sub-Committee will, it
is hoped, result in the production of a book of tables, authoritative in
nature and widely applicable in the industry in connection with the
quantitative measurement of bulk oil.

REPORT OF SUB-COMMITTEE NO. 2—CRUDE OIL.

The Sub-Committee on Crude Oil consists of the following :(—

Sub-Committee 2.

G. Il. Coxon (Chairman) (Anglo-Iranian Oil Co., Ltd.)
B. C. Allibono (Burmah Oil Co., Ltd.).

E. J. Boorinan (Government Laboratory).

C. Dailey (Trinidad Petroleum Development Co., Ltd.).
A. G. Forbes (Agwi Petroleum Corporation, Ltd.).

G. W. Lepper (Ministry of Fuel and Power).

R. I. Lewis (Asiatic Petroloum Co., Ltd.).

H. E. L. Pracey (Asiatic Petroleum Co., Ltd.).

A. R. Stark (Anglo-lranian Oil Co., Ltd.).

W. H. Thomas (Anglo-lIranian Oil Co., Ltd.).

Before embarking on the evolution of a crude-oil evaluation the Sub-
Committee made a survey of existing methods, and also contacted the
corresponding Committee of the A.S.T.M. in the United States, who
intimated that they are not at the moment contemplating the issue of any
crude-oil assay.

In the earlier consideration of the crude-oil evaluation method the
Committee considered that the information desired fell best under two
headings : (1) a short sorting inspection and (2) a detailed evaluation.
As now proposed the first inspection uses existing apparatus and test
methods with few modifications, and is considered to be sufficient to allow
comparison to be made between, for instance, successive cargoes of crude-
oil receipts, or between a crude sample as offered for sale and the actual
cargo receipt. The second, more detailed, evaluation requires specialized
apparatus and technique, but in the consideration of this evaluation the
Committee has tried to balance the scope of the evaluation with obtaining
sufficient information to give such details as are generally required by the
average operating refinery.

With the diversity of refining processes now in use, it is impossible to
cater in a single analysis for all permutations and combinations of refinery
operations. Likewise, since no two refineries require exactly the same
straight cuts from crude, some arbitrary choice of cutting points has to
be made. In order to cover this point, the distillation methods as specified
make provision for a temperature/percentage distillate record to be taken,
from which it is possible to produce distillation curves, thus allowing
computation of the yield of any desired cut to be made.

As regards the stipulation of the tests to be carried out on the chosen
fractions, the Committee consider that the range of tests given cover the
main requirements for any purpose to which such cuts can be put.

No method for estimation of wax in the heavy distillate hasNas yet
been included. The Sub-Committee still have this point under considera-
tion, and four possible methods are being studied.
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Since an evaluation such as described must eventually be tied in with
actual refinery operations, it is considered that the method'will have to be
used in a comparative rather than in an absolute manner. For instance,
a refiner can carry out the specified evaluation method on a crude which
he normally runs in the refinery, and of which he has exact estimates of
the yields of desired products obtainable. If then he desires to run a
different crude on which the results of the proposed evaluation are available,
it should bo possible for him to make a good estimate of the yields and
qualities of the products which he can obtain on this second crude.

Turning to the actual methods which have been evolved for the detailed
evaluation, the Committee feel that the apparatus used to evaluate fractions
up to 350° C. boiling point at atmospheric pressure are comparable in
fractionating efficiency to modern refinery plant, and also that it is
sufficiently robust and well designed to meet with general favour. In
considering the apparatus to be used for the separation of the heavier
fractions of the crude oil, however, the Coinmitteo did give serious con-
sideration to the specification of a single flash pipestill method which would
reduce the crude to a short residue without the dangers of possible cracking
such as occur in batch distillation. Also, it is considered that by the
introduction of a continuous distillation method it will be possible to run
the crude oil to a shorter residue than the present method will allow. The
difficulties of standardizing such an apparatus and technique were such that
it was not thought possible to produce a suitable method for publication
in the 1944 “ Standard Methods,” and that, for the time being at least, a
batch distillation would have to be specified.

Lastly, the question as to whether chemical and/or physical treatments
should be stipulated for the various distillate fractions was considered,
but here again it was felt that, as the distillation fractions specified were
not chosen to represent any particular product, there could be no point in
stipulating the treatments to which such fractions should bo subjected.

REPORT OF SUB-COMMITTEE NO. 3—LIQUEFIED PETROLEUM
GASES, GASOLINE, KEROSINE, AND LIGHT DISTILLATES.

At the end of 1942 the various Sub-Committees of the Institute of
Petroleum Standardization Committee were re-constituted in order to
bring and keep up to date the “ Standard Methods for Testing Petroleum
and its Products ” issued by the Institute.

Sub-Committee No. 3 as then appointed consisted of nineteen members,
and was charged with the responsibility of revising, and, if necessary,
adding to, the standard test methods for Liquefied Petroleum Gases,
Gasoline, Kerosine, and Light Distillates.

The present composition of the Sub-Committee and its panels is as
follows :—

Sub-Committee 3.

. B. Evans (Chairman) (Anglo-American Oil Co., Ltd.).

. S. Aumonier (Government Laboratory).

. J. Bellamy (Ministry of Supply).

R. H. Davies (alternate J. W. Armstrong) (Imperial Chemical Industries, Ltd.).
. E. Dunstan (Anglo-lranian Oil Co., Ltd.).

>mrmm
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F. H. Garner (University of Birmingham).

T. K. Hanson (alternate R. Sefton) (Trinidad Leaseholds, Ltd.).
S. R. Hills (Asiatic Petroleum Co., Ltd.).

W. H. Hofiert (National Benzole Co., Ltd.).

C. D. Lawrence (alternato E. N. Dodd) (Admiralty).

J. Mason (Ministry of Aircraft Production).

G. R. Nixon (Burmah Oil Co., Ltd.).

A. Osborn (Esso European Laboratories).

D. S. Paul (War Ofiico).

A. R. Stark (Anglo-lranian Oil Co., Ltd.).

T. M. Taylor (Shell Refining and Marketing Co., Ltd.).

W. H. Thomas (Anglo-lIranian Oil Co., Ltd.).

S. A. W. Thompson (alternate J. M. A. Court) (Ministry of Aircraft Production).
W. A. Woodrow (Anglo-American Qil Co., Ltd.).

Burning Test Panel.
S. R. Hills (Chairman) (Asiatic Petroleum Co., Ltd.)
D. J. Lewis (Anglo-lIranian Qil Co., Ltd.).
G. R. Nixon (Burmah Oil Co., Ltd.).
A. Osborn (Esso European Laboratories).
D. S. Paul (War Office).
W. A. Woodrow (Anglo-American Qil Co., Ltd.).

Colour Panel.
W. A. Woodrow (Chairman) (Anglo-American Oil Co., Ltd.).
E. R. Il. Davies (alternate J. W. Armstrong) (Imporial Chemical Industries, Ltd.).
E. N. Dodd (Admiralty).
G. S. Fawcett (The Tintomotor, Ltd.).
S. R. Hills (Asiatic Petroleum Co., Ltd.).
W. H. Hoffert (National Benzole Co., Ltd.).
A. R. Javes (Anglo-lranian Oil Co., Ltd.).
G. R. Nixon (Burmah Oil Co., Ltd.).
A. Osborn (Esso European Laboratories).
R. Sefton (Trinidad Leaseholds, Ltd.).
W. H. Thomas (Anglo-lIranian Oil Co., Ltd.).

Gum Stability Panel.
W. H. Hoffert (Chairman) (Anglo-lranian Oil Co., Ltd.).
E. R. H. Davies (Imperial Chemical Industries, Ltd.).
S. R. Hills (Asiatic Petroleum Co., Ltd.).
J. Mason (Ministry of Aircraft Production).
G. R. Nixon (Burmah Oil Co., Ltd.).
A. Osborn (Esso European Laboratories).
R. Sefton (Trinidad Leaseholds, Ltd.).
T. M. Taylor (Shell Refining and Marketing Co., Ltd.).
W. H. Thomas (Anglo-lranian Oil Co., Ltd.).
W. A. Woodrow (Anglo-American Oil Co., Ltd.).

Sulphur Panel.
W. H. Thomas (Chairman) (Anglo-lIranian Qil Co., Ltd.).
J. W. Armstrong (Imperial Chemical Industries, Ltd.).
G. Claxton (National Benzole Co., Ltd.).
A. R. Javes (Anglo-lIranian Oil Co., Ltd.).
R. Sefton (Trinidad Leaseholds, Ltd.).
T. M. Taylor (Shell Refining and Marketing Co., Ltd.).
W. A. Woodrow (Anglo-American Oil Co., Ltd.).

Liquefied Gases Panel.
W. H. Thomas (Chairman) (Anglo-lranian Oil Co., Ltd.).
J. W. Armstrong (Imperial Chemical Industries, Ltd.).
N. Aston (Agwi Petroleum Corporation, Ltd.).
J. H. D. Hooper (Anglo-lIranian Oil Co., Ltd.).
N. E. Jones (Trimpell, Ltd.).

From January to July 1943 Sub-Committee No. 3 has met on five
occasions. A number of test methods have been dealt vrith by the ful}
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Sub-Committee, but it has been found convenient to appoint a number of
Panels to consider certain tests. This has been the case either when a
considerable amount of experimental work has been necessary, or when the
tests have been of a very specialized character. The work of the various
Panels has been greatly helped by the co-option of ten additional members
having specialized knowledge of the subjects under discussion.

The Panels, five in number, and the subjects with which they are con-
cerned are as follows :—

Burning Test Panel.

The present methods for evaluation of the burning properties of kerosines
were revised in 1940. It has been felt, however, that some improvement
could be made in the method of char estimation, and considerable work has
been carried out on this subject. This work is still in progress, and no
change can be recommended for the moment, but it is hoped that a better
method than the present hand-scraping procedure for char removal will be
available before very long.

Colour Panel.

This Panel is concerned with the measurement of colour, chiefly of the
light petroleum products. The two methods now standardized, using the
Lovibond Tintometer and the Saybolt Chromometer, have been examined,
in co-operative work by a number of laboratories, for reproducibility of
results. A correlation between the results of measurements by the two
instruments has been worked out. This provides a conversion between
I.P.-Lovibond numbers and Saybolt colour shades. Such a conversion
can, of course, be only approximate and appreciable divergencies from the
curve may sometimes occur, particularly with the darker-coloured products.
This is a consequence of the methods involving comparison of the colours
of products with those of arbitrary colour glasses, which cannot in all cases
match precisely the tint of the sample being examined. It is felt, however,
that a curve of this type should be useful for general purposes, and details
have been published in the Journal of the Institute (J. Inst. Petrol., Dec.
1943, 29 (240), 353).

Another problem which is engaging the attention of the Colour Panel is

that of colour measurement in terms of International (1.C.l1. or C.1.E.)
Units.

Gum Stability Panel.

The estimation of gum and similar residues in motor fuels, kerosines,
tractor fuels, etc., has been the subject of a great deal of work, and a large
number of methods are in use in different countries, both for the estimation
of existent gum, and also for measuring the stability of motor fuels to
storage and oxidising conditions.

Some modifications to “ Standard Methods ” have been proposed. The
glass flask for Gum (Potential) in Motor Fuel (1.P. 39/42 (T)) appears no
longer to be used, and will disappear from future editions of “ Stan-
dard Methods.” Some form of bomb-oxidation method is generally
favoured for potential gum estimation, and also as a means of determining
the stability of leaded fuels. Method I.P. 40/42 (T) was identical with the
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current A.S.T.M. Method (D.525-42T) for oxidation stability. It has been
found, however, that some difficulty arises with the interpretation of the
“ break-point 7 as specified by the A.S.T.M. All fuels do not show the
required rate of pressure drop. It is accordingly proposed to specify the
break-point as “ that point at which the pressure has fallen exactly 2-Ibs./
sg. in. below its maximum steady value.” For most fuels the result
would agree with the result by the A.S.T.M. method within experimental
error; and, moreover, the definition is capable of application to all fuels
which show a susceptibility to oxidation.

A.S.T.M. Method D.381-42 describes the estimation of gum in gasoline
by evaporation in a current of hot air. This very useful method, with
slight modification, can be applied to the estimation of gum and other
residues in kerosines and tractor fuels. A slightly modified method of this
type is being proposed for inclusion in “ Standard Methods.”

Sulphur Panel.

Among the tests considered by this Panel, are the well-known Doctor
Test, the estimation of mercaptans, the estimation of corrosion by sulphur
compounds, and the estimation of total sulphur in all classesof product from
liquefied gases to kerosines.

The Panel is one of those most recently formed by Sub-Committee No. 3,
but it has already given consideration to a number of problems, and, it is
hoped, will shortly be in a position to make definite recommendations.

The qualitative description of copper strips in the usual corrosion tests,
and the correlation of the appearance of the strips with the corrosive
properties of fuels have always been a matter of some difficulty, and the
Panel is investigating a proposed method to overcome the difficulty.
Another subject under examination is the quantitative estimation of
mercaptans by an electrometric titration method. A description of the
method proposed has been published by two members of the Sub-Committee
in J. Inst. Petrol., Nov. 1943, 29 (239), 323.

Moderate amounts of sulphur compounds in unleaded motor fuels are of
no great importance. In aviation fuels and leaded fuels, however, even very
small amounts of sulphur may be very harmful and it is in consequence
necessary to have means of estimating with accuracy these low proportions
of sulphur (0-01% and less) as well as the larger amounts (0-1% or so).
This problem also is receiving attention.

Liquefied Gases Panel.

The Standardization Committee has not previously concerned itself with
the analysis of hydrocarbon gases and liquefied gases. The subject is of
obvious importance in refinery control, and also in connection with the
marketing of liquefied gases, such as propane and butane for domestic and
industrial purposes.

A recently formed Panel of Sub-Committee No. 3 is concerned with
analytical methods of this kind. Considerable progress has already been
made in the examination of available methods, and it is hoped that before
long “ Standard Methods ” may contain details of recommended methods
for this type of work.
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Other Methods Considered By Sub-Committee.

A number of other methods have also been considered by the Sub-
Committee, and minor revisions or extensions made to some of the existing
methods—e.g., Aniline Point (I.P. 2/42), Aromatic Content (l.P. 3/42),
Cold Test (1.P. 16/42), Flash Point by Abel Method (1.P. 33/42).

The method for Vapour Pressure (1.P. 69/42) has been further modified
to make it suitable for use with motor fuels containing alcohol or other
water-soluble constituents which would separate with the amount of water
left in the bomb after purging by the usual procedure.

A method for Water Tolerance of Motor Fuels containing water-soluble
constituents, such as alcohols or ketones, has been standardized. Methods
for this determination have been in use for a number of years, and it was
felt that a recommended procedure should be included in *“ Standard
Methods.”

A related problem is that of the tendency of fuel filters to choke at low
temperatures, due to separation of ice particles from aviation fuels which
have a slight solubility for water at normal temperatures. A method for
e'valuating this tendency has been discussed and a paper by a member of
the Sub-Committee describing the method has been published in the
J. Inst. Petrol., Nov. 1943, 29 (239), 329.

The foregoing notes are intended to give a brief summary of the work
carried out by Sub-Committee No. 3 since January 1943, together with an
indication of the lines on which further work is proceeding. The whole
range of tests on the products concerned will be kept constantly under
review, and from time to time tests of wide application, after careful
examination in detail, will be recommended for inclusion in “ Standard
Methods.”

REPORT OF SUB-COMMITTEE NO. 4—GAS, DIESEL AND
FUEL OIL.

The personnel of Sub-Committee No. 4 and its three panels are as
follows —

Sub-Committee 4.

A. R. Stark (Chairman) (Anglo-lranian Oil Co., Ltd.).
W. E. J. Broom (Esso European Laboratories).

G. H. Brown (Admiralty).

J. S. Jackson (Asiatic Petroleum Co., Ltd.).

E. H. Jones (War Office).

C. D. Lawrence (Admiralty).

J. Parrish (Shell Refining and Marketing Co., Ltd.).
S. R. Pethrick (Royal Aircraft Establishment).

G. H. Smith (Scottish Oils, Ltd.).

W. H. Thomas (Anglo-lranian Oil Co., Ltd.).

A. T. Wilford (London Passenger Transport Board).
W. Woodrow (Anglo-American Oil Co., Ltd.).

Diesel Index-Cetane Number Correlation Panel.
Parrish (Chairman) (Shell Refining and Marketing Co., Ltd.).
. E. J. Broom (Esso European Laboratories).
H. Smith (Scottish Oils, Ltd.).
. H. Thomas (Anglo-lranian Qil Co., Ltd.).
T. Wilford (London Passenger Transport Board).
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Asphaltenes in Crude Oil Panel.

J. Parrish (Chairman) (Shell Refining and Marketing Co., Ltd.).
B. C. Allibone (Burmah Oil Co., Ltd.).
L. 0. Maskell (Silvertown Lubricants, Ltd.).
W. H. Thomas (Anglo-lIranian Qil Co., Ltd.).
W. Woodrow (Anglo-American Oil Co., Ltd.).
Stability of Fuel Oils Panel.

W. E. J. Broom (Chairman) (Esso European Laboratories).
J. Parrish (Shell Rofining and Marketing Co., Ltd.).

R. G. Softon (Trinidad Leaseholds, Ltd.).

G. H. Smith (Scottish Oils, Ltd.).

W. H. Thomas (Anglo-lranian Oil Co., Ltd.).

A. T. W'ilford (London Passenger Transport Board).

Only one new test, “ The Low Temperature Filtration Test of Gas Oils,
etc.”, |.P. 85/44, has been proposed for the 1944 edition of “ Standard
Methods.”

Diesel Index-Cetane Number Correlation Panel.

The wording of the introduction of Diesel Index I.P. 21/42 was considered
to be unsatisfactory and the Sub-Committee felt that much more than a
mere clarification of the scope of the test was required, since, to be really
useful, the diesel index should be directly correlatable with actual deter-
mined cetane number. On the samples of marketed high-speed diesel
fuels examined it was found that the I.P. diesel index in extreme cases
differed from the determined cetane number by as much as 9 cetane
numbers.

A survey was therefore made of the existing methods for determination of
ignition quality of diesel fuels, but no recommendation could be made of
an alternative method, since the correlation with cetane number was in
no case completely satisfactory. The panel was therefore reluctantly
compelled to limit itself, as far as the 1944 Edition of “ Standard Methods ”
was concerned, to making an alteration to the text of the existing method,
pointing out that direct correlation between diesel index and cetane number
is not to be expected. Work on this subject has not, however, been
completely dropped, but is continuing. Should it be found that a cor-
relation such as the above is not possible, then the Committee will publish
the results of their investigation in full in the Journal.

Asphaltenes in Crude Oil Panel.

It was pointed out by Sub-Committee No. 2 that there were certain
waxy and asphaltic crude residues, in which the asphaltenes as determined
by the existing method I.P. 6/42 were much in excess of the true value, due
to the fact that high-melting-point waxes remained included with the
precipitated asphaltenes. A case was reported in which approximately
90 per cent, of tho precipitate was wax of setting point 195° F., which was
only very slightly soluble in ethyl alcohol.

A panel was therefore appointed to consider this point, the approach to
a solution being sought in the first place by the use of solvents alternative
to ethyl alcohol, retaining the other conditions of the test exactly as laid
down. The following solvents were tried: amyl alcohol, butyl alcohol,
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wopropyl alcohol, cycfohexanol, butanone, methyl ethyl ketone, cyclo-
hexanone, and I|.P. spirit. In all cases washing was to be carried out by
the refluxing procedure.

Correlation of results between the three participating laboratories was
not satisfactory, and there was surprisingly little difference in the order of
results obtained by the various solvents. It was felt that since the results
obtained by each laboratory were self-consistent, there was a possibility
that standardization would have to bo taken back a farther step to include
the |.P. precipitation spirit.

As regards the small differences obtained between the wax solvents,
there is always the possibility that these differences are by no means
straightforward, since in some cases asphaltenes may be dissolved out
along with the waxes present. In order to elucidate this point, an examin-
ation is now to be made of the materials which have been dissolved out by
the solvents.

It is anticipated that several months’ work lies in front of this panel before
a solution to the problem will be obtained.

Stability of Fuel QOils Panel.

When No. 4 Sub-Committee was reconstituted, the Main Standardization
Committee requested that work should be undertaken to evolve a method
of determination of stability of furnace oils.

After consideration, the Sub-Committee came to the conclusion that this
problem could most properly be considered as consisting of three parts :

(&) Stability during storage.

(6) Dilution stability such as would occur on blending either two
furnace oils or cutting back a furnace oil with a distillate oil.

(c) Stability to preheat treatment immediately before use.

The three methods of test which had found most general acceptance
among those available to the Sub-Committee were chosen for investigation.

In case (a) tests which used a dilution method were ruled out completely
because of the possibility of either precipitation or resolution of constituents
of the material under investigation. Storage at a temperature of 100° F.
was chosen in the first case, and precipitated material was measured by
the “ Hot Filtration Test,” which consists of filtering the undiluted sample
from the storage test through a steam jacketed filter funnel of the Gooch
type under a pressure of approximately 10 inches of mercury. This work
is proceeding satisfactorily.

In case (6) the method chosen is a modification of the Oliensis spot test,
in which the sample under examination is agitated with mixtures of xylene
and a paraffinic solvent, the percentage of xylene being progressively
increased until the sample shows no nuclear ring on being spotted on
filter paper.

Up to the present this method has not been quite satisfactorily worked
out, and minor modifications to procedure are under investigation. The
indications at present are that the basic method is sound enough to warrant
further investigation.
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In case (c) the method chosen was the Heater Test evolved by the
American Naval Boiler and Turbine Laboratory, which consists in circulating
the sample, heated to a temperature equivalent to a specified viscosity and
observing the quantity and nature of the deposit formed on the heater
tube. This test has been shown to give consistent and repeatable results
but the Sub-Committee feels that it cannot recommend its adoption at
present, since the classification adopted by the U.S. authorities is unduly
restrictive for normal commercial usage. An attempt will be made to
evolve a new and more generally acceptable classification based on com-
mercial experience.

It is interesting to note in this connection that on blending two fuels of
equal degree of stability as measured by this test a less stable fuel may
result. This finding is in agreement with practical experience in some
cases.

The Sub-Committee lias felt itself so limited in opportunity to perform
experimental work due to prevailing conditions that it decided not to
embark on further projects until those mentioned above were drawing to
a conclusion. It has in mind, however, that there arc necessities for
several new tests and improvements to existing ones. Among the former
the Committee has in mind, when time permits, work on the emulsifying
tendencies of marine furnace oils, and the determinations of aniline and
cloud points of oils which are too opaque to permit of the present standard
methods to be used.

REPORT OF SUB-COMMITTEE NO. 5—ENGINE TESTS.

The personnel of this Sub-Committee and of its panels is as follows —

Sub-Committee 5.

H. Gamer (Chairman) (University of Birmingham).
. H. Barton (Asiatic Petroleum Co., Ltd.).
. L. Bass (Ministry of Aircraft Production).
. A. Evans (C. C. Wakefield & Co., Ltd.).
. B. Evans (Anglo-American Oil Co., Ltd.).
. Giffen (Institution of Automobile Engineers).
. J. lo Mesurier (Admiralty).
A. Oriel (Asiatic Petroloum Co., Ltd.).
. S. Paul (War Office).
. E. W. Ridler (Ministry of Aircraft Production).
. Stansfield (Anglo-lIranian Oil Co., Ltd.).
T. Wilford (London Passenger Transport Board).
G. Williams (Thornton Aero Engino Research Laboratories).
S. Windobank (Anglo-American Oil Co., Ltd.).
G. Withers (Anglo-lranian Oil Co., Ltd.).

COOPTROSrMMMMOT

Knock Rating of Aviation Fuel Panel.

. E. W. Ridler (Chairman) (Ministry of Aircraft Production).
. R. H. Davies (Imperial Chemical Industries, Ltd.).
. Draper (Asiatic Petroleum Co., Ltd.).
. K. Hanson (Trinidad Leaseholds, Ltd.).
Mason (Ministry of Aircraft Production).
H. Sprake (Esso European Laboratories).
. Stansfield (Anglo-lranian Oil Co., Ltd.).
A. W. Thompson (Royal Aircraft Establishment).
G. Williams (Thornton Aero Engine Research Laboratory).

ovIOLATMR
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Knock Eating of Motor Fuel Panel.

Stansfield (Chairman) (Anglo-lIranian Oil Co., Ltd.).
C. Allibone (Burmah Oil Co., Ltd.).
. L. Anfilogoff (Texas Oil Co., Ltd.).
W. Barnard (National Benzole Co., Ltd.).
H. Barton (Asiatic Petroleum Co., Ltd.).
Draper (Asiatic Petroleum Co., Ltd.).
Fossett (British Ethyl Corporation).
Giffen (Institution of Automobile Engineers).
K. Hanson (Trinidad Leaseholds, Ltd.).
H. Pitchford (Ricardo & Co., Ltd.).
Sprake (Esso European Laboratories).
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Ignition Quality of Diesel Fuel.

. Stansfield (Chairman) (Anglo-lranian Oil Co., Ltd.).
. T. Arter (Esso European Laboratories).

J. Davies (King's College. London).

B. Dickseo (British Standards Institution).

Draper (Asiatic Petroleum Co., Ltd.).
. Giffen (Institution of Automobile Engineers).
. J. lo Mesurier (Admiralty).

. S. Paul (War Office).
. T. Wilford (London Passonger Transport Board).
G. Withers (Anglo-lranian Oil Co., Ltd.).
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Mechanical Tests of Lubricants Panel.

G. Williams (Chairman) (Thornton Aero Engine Research Laboratory).

. T. Artor (Esso European Laboratories).

. 11. Barton (Asiatic Potroleum Co., Ltd.).

. Clayton (Ministry of Supply).

. A. Evans (C. C. Wakefield & Co., Ltd.).

. Giffen (Institution of Automobile Engineers).

. J. le Mesurier (Admiralty).

. R. Ogston (International Aviation Association).
S. Paul (War Office).

H. Pitchford (Ricardo & Co., Ltd.).

. H. Rumble (Anglo-lIranian Oil Co., Ltd.)

H. Simmons (C. C. Wakefield & Co., Ltd.).

. Stansfield (Anglo-Iranian Oil Co., Ltd.).

A. W. Thompson (Royal Aircraft Establishment).

I. L. West (Esso European Laboratories).

A. T. Wilford (London Passenger Transport Board).

PIELKCTUPrMMUORO

Aviation Fuel Panel.

The Aviation Fuel Panel is maintaining a close mcollaboration with the
work being done in the U.S.A. on various methods of rating aviation fuels.

A note has been published in the Journal referring to the calibration of
C.F.R. reference fuels F.4 and C.12 with the addition of 4 mis. T.E.L. per
Imperial Gallon, both by the motor method and the 17° motor method.

Motor Fuel Panel.

The Motor Fuel Panel has not been very active during the past year, but
has made a slight modification in the method of test I.P. 44/42 (T). This
modification involves the removal of the throttle plate in the carburetter
of the C.F.R. engine in order to bring the I.P. method into line with the
A.S.T.M. (D-2) method. A similar modification has been accepted by the
Aviation Fuel Panel for method 1.P. 42/42 (T).
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Ignition Quality of Diesel Fuel Panel.

The Ignition Quality of Diesel Fuel Panel has investigated the relation
between cetane numbers of a number of diesel fuels, both by the I.P.
method 41/42 (T) and the corresponding A.S.T.M. method D.613/41T,
which uses the C.F.R. Diesel Fuel Testing Unit. It was found that the
correlation was satisfactory, bearing in mind the reproducibility specified
in the 1.P. method. A modification of the wording has been made in |.P.
41/42 (T) to call attention to this agreement in ratings by the two methods.

Mechanical Tests of Lubricants Panel.

The various methods of test for special E.P. lubricants have been
discussed, including the use of the S.A.E. machine, the Four Ball machine,
the Cornell machine with the modified method of test used by the Ford Motor
Company, and the Almen method. A report has been prepared by Mr.
H. L. West on the testing of E.P. lubricants which will be presented at a
meeting of the Institute early in 1944, and it is felt that the discussion of
this paper should be helpful as an indication of the necessity for such tests
and of the type of tests desirable.

The A.S.T.M. adopted the 35-hour Chevrolet test as a proposed method
of test for oxidation characteristics of heavy-duty crankcase oil in 1942,
and the Panel has considered both this and other tests on the Caterpillar
engines, in view of the adoption of such engine test methods in the speci-
fication for crankcase oils used in the Services. Mr. C. H. Barton is
preparing a paper on these methods of test which will be presented at a
meeting of the Institute.

Tests on Turbine oil, such as the U.S. Navy work factor test, have also
been discussed in view of their use in some specifications. No decision
has, however, yet been reached by the Panel on the adoption of additional
methods of test to those included in “ Standard Methods ” of Test for 1942.

REPORT OF SUB-COMMITTEE NO. 6—LUBRICANTS.

The Sub-Committee obtained the assistance of four panels which were
styled the Miscellaneous Tests Panel, the Oxidation Panel, the Viscosity
Panel and the Grease Panel.

The members of the Sub-Committee and Panels are as follows -—

Sub-Committee 6.

E. A. Evans (Chairman) (C. C. Wakefield & Co., Ltd.).
N. L. Anfilogoff (Texas Oil Co., Ltd.).
S. C. Atkinson (Ministry of Supply).
S. J. M. Auld (Vacuum Oil Co., Ltd.).
C. Il. Barton (Asiatic Petroleum Co., Ltd.).
W. E. J. Broom (Esso European Laboratories).

D. Clayton (Ministry of Supply).

C. D. Lawrence (Admiralty).

L. O. Maskey (Silvertown Lubricants, Ltd.).

J. Mason (Ministry of Aircraft Production).

D. S. Paul (alternate H. F. Jones) (War Office).

E. R. Pethrick (Royal Aircraft Establishment).

E. R. Redgrove (Snowdon, Sons & Co., Ltd.).
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K. E. W. Ridler (Ministry of Aircraft Production).
A. R. Stark (Anglo-lIranian Oil Co., Ltd.).

R. D. Strooton (Anglo-American Oil Co., Ltd.).

J. L. Taylor (Petroleum Board).

W. H. Thomas (Anglo-lranian Oil Co., Ltd.).

Orease Panel.

. A. Evans (Chairman) (C. C. Wakefield & Co., Ltd.).

. C. Atkinson (Ministry of Supply).

. A. Bell (Shell Rofining and Marketing Co., Ltd.).
W. Chetwin (Chetwin, Nowark & Co., Ltd.).

. Clayton (alternate Dr. M. Thompson) (Ministry of Supply). '

. G. Ellis (Vacuum Oil Co., Ltd.).
J. S. Hall (Horton Manufacturmg Co., Ltd.).

. Hill (London and North Eastern Rallway)

. D. Lawrence (Admiralty).

. 0. Maskell (SUvortown Lubricants).

ethrick (Royal Aircraft Establishment).

. Webber (Hill and Jackson, Ltd.).

L. West (Esso European Laboratories).

Iggroummozuwm

Orease Panel Working Group.

W. Chetwin (Chairman) (Chetwin, Newark & Co., Ltd.).
. C. Atkinson (alternates L. J. Bollamy and H. Hollis) (Ministry of Supply).
. A. Bell (Shell Rofining and Markoting Co., Ltd.).
. G. Ellis (Vacuum Qil Co., Ltd.).
. J. S. Hall (Horton Manufacturing Co., Ltd.).
. H. J. Simmons (C. C. Wakefield & Co., Ltd.).
. L. West (Esso European Laboratories).

Imﬂmuw;

Viscosity Panel.

Barr (Chairman) (National Physical Laboratory).
. L. Anfilogoff (Texas Oil Co., Ltd.).
. E. J. Broom (Esso European Laboratories).
Cantor (Shell Refining and Markoting Co., Ltd.).
. C. Cragg (C. C. Wakefield & Co., Ltd.).
. B. Evans (Anglo-American Oil Co Ltd.).
. H. Gamer (University of Blrmlngham)
. L. Taylor (Petroleum Board).

Viscosity of Working Group.

arr (Chairman) (National Physical Laboratory).
. Cragg (C. C. Wakefield & Co., Ltd.).
G. Ellis (Vacuum Oil Co., Ltd)
. H. Joyce (Ministry of Aircraft Production).
. M. Lapitzky (Shell Refining and Marketing Co., Ltd.).
. H. Nissan (University of Birmingham).
. Steiner.
. D. Streeton (Anglo-American Oil Co., Ltd.).
. L. West (Esso European Laboratories).
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Oxidation Panel.

R. D. Streeton (Chairman) (Anglo-American Oil Co., Ltd.).

S. C. Atkinson (alternate H. Hollis) (Ministry ofSuppI ).

D. Clayton (alternate Dr. M. Thompson and G. Klmmer) (Ministry of Supply).
E. G. Ellis (Vacuum Oil Co., Ltd.).

N. F. Hitchcock (C. C. Wakefield & Co., Ltd.).

D. M. Japes (Shell Refining & Marketing Co., Ltd.).

L. O. Maskell (Silvertown Lubricants, Ltd.).

*). Mason (alternate J. H. Joyce) (Ministry of Aircraft Production).

H. L. West (Esso European Laboratories).

Miscellaneous Tests Panel.

L. O. Maskell (Chairman) (Silvertown Lubricants).

N. L. Anfilogoff (Texas Oil Co., Ltd.).

S. C. Atkinson (alternate F. Bellamy) (Ministry of Supply).
J. C. Cragg (C. C. Wakefield & Co., Ltd.).
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R. W. Dawe (co-opted) (Great Western Railway).

E. G. Ellis (Vacuum Oil Co., Ltd.).

C. D. Lawrence (alternates E. N. Dodd and D. Wyllio) (Admiralty).
J. Mason (alternate J. H. Joyce) (Ministry of Aircraft Production).
D. S. Paul (alternate H. F. Jones) (War Office).

W. Polil (Shell Refining and Marketing Co., Ltd.).

R. D. Streoton (Anglo-American Oil Co., Ltd.).

J. L. Taylor (Petroleum Board).

W. H. Thomas (Anglo-lranian Oil Co., Ltd.).

A. T. Wilford (London Passenger Transport Board).

The Miscellaneous Tests Panel was not able to give detailed consideration
to all the matters which came within its terms of reference. Therefore,
some tests have been re-adopted without reconsideration. The Viscosity
Panel has been faced with the greatest difficulty, and until its Working
Group has proceeded further with its present investigation it is not possible
to give a carefully considered opinion upon the precision requirements intro-
duced in the 1942 edition under the heading of “ Kinematic Viscosity.”
The Grease Panel has considered greases which may simultaneously be
both acid and alkaline. It is now giving consideration to stability.

Grease Panel.

The Grease Panel has given attention to the outstanding difficulty
occasioned by the simultaneous presence of free alkali and free acid in
grease. A definite procedure has now been introduced for the first time to
meet this difficulty. The Panel has adopted B.S.l. Drop Point Apparatus,
and, to meet the special demands of the Petroleum Industry, has recom-
mended the use of a metal cup instead of glass. The glass cups are very
difficult to make to the dimensions which are felt to be necessary.

A working group has been formed for this panel.

Viscosity Panel.

The Viscosity Panel has been faced with a great difficulty. It wishes to
keep a parallel course with the A.S.T.M., but it realizes that the anticipated
precision given in the 1942 edition will be very difficult to attain during
the War period. It has therefore come to the conclusion that as the
word “ accuracy ” is defined in Standard Methods, 0-3 per cent, means a
departure of +0-3 per cent, from the true value.

In the 1944 edition, a tolerance of + 0-3 per cent, will be allowed for the
finished calibrated viscometer and a further +0-3 per cent, tolerance
permitted for the actual laboratory measurement on a sample of oil. This
means a possible departure of (0-6 per cent, from the true value. The
object for this degree of accuracy is to meet the growing demand for a
more accurate expression of viscosity index. When viscosity index is
demanded, a much closer attention must be given to the measurement of
viscosity. The Viscosity Panel has appointed a Working Group to
investigate certain details which are, at the moment, somewhat obscure.
The Panel has abandoned the use of 40 per cent, sucrose solution as a
primary standard. For the time being it is intended to retain water and
60 per cent, sucrose solution as primary standards, but it realizes that the
subject of primary standards needs careful consideration. In view of the
present limitations, the only capillary viscometers which shall be permitted
are the Suspended Level, Fenske and B.S.I.
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Oxidation Panel.

The Oxidation Panel has reviewed the existing oxidation tests, and has
given consideration to numerous other oxidation tests, including those
detailed by the A.S.T.M.

The Sub-Committee is very grateful to its corresponding Committee
of the A.S.T.M. whose co-operation augers well for the future.

The Oxidation Panel has made several adjustments in the tests which
it has reviewed. Probably they will be considered to be minor adjustments.
It is not unmindful of the difficulty of removing the solid from the flask in
the Sludging Test, but before making any proposal it is seeking the co-
operation of B.E.I.R.A. The necessary adjustment has been made in the
dimensions of the apparatus used in the Ramsbottom Carbon Residue
Test.

Miscellaneous Tests Panel.

The Miscellaneous Tests Panel has given careful attention to Alkali
Blue for use as the indicator for acidity estimation. By sensitizing this
indicator it can be made to yield extremely satisfactory results and has a
wider application than phenolphthalein.

Clearly it would not be good policy to abandon phenolphthalein after so
many years of standardized service until there has been sufficient time for
more experience with sensitized Alkali Blue. The Panel has realized that
the expression “ Preliminary Transient Sparking” in the di-electric
strength test gives rise to some ambiguity. Consequently communication
has been made with B.E.I.R.A., and it is now hoped that a satisfactory
conclusion has been reached. Now that the A.S.T.M. has included the
Ramsbottom Carboff'Eesidue Test in its Standard Methods, the Panel*feels
that the Conradson Carbon Residue Test should be abandoned for Lubricat-
ing Oils. In fact, it recommends that the Ramsbottom Method should
receive preferential consideration whenever a Carbon Residue Test is
required.

Both the Miscellaneous Tests Panel and the Oxidation Panel have found
it necessary to place safeguards on all tests which might be affected by the
presence of chemical additions”™ This is a very necessary step to take now
that chemical additives are being-ussd™on a commercial scale.

REPORT OF SUB-COMMITTEE NO. 7—ASPHALTIC
BITUMEN.

The following Sub-Committee and Panels have been set up to deal with
asphaltic bitumen methods :(—

.Sun-Commixtee 7.

S. Jackson (Chairman) (Asiatic Petroleum Co., Ltd.).
C. Broome (Limmor and Trinidad Lake Asphalt Co., Ltd.).
Cameron (British Bitumen Emulsions, Ltd.).
. G. Gabriel (Colas Products, Ltd.).
F. Jackson (Shell Refining and Marketing Co., Ltd.).
. W. Jarman (Petroleum Board).
S. Keep (alternate H. F. Gillbe) (Ministry of War Transport).
. R. Lee (Road Research Laboratory).
. Osborn (Esso European Laboratories).
. E. Spiolman.

TRPIPOC-OC
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A. R. Stark (Anglo-lranian Oil Co., Ltd.).

W. H. Thomas (Anglo-lranian Oil Co., Ltd.).

E. Vannan (Nouohatel Asphalte Co., Ltd.).

D. M. Wilson (D. Andorson & Son, Ltd.).

D. A. Yonge (Shell Refining and Marketing Co., Ltd.).
Bituminous Emulsions Panel.

I.  Cameron (Chairman) (British Bitumen Emulsions, Ltd.).

L. G. Gabriel (Colas Products, Ltd.).

H. Gardner (Shell Refining and Marketing Co., Ltd.).

A. R. Leo (Road Research Laboratory).

A. Osborn (Esso European Laboratories).

W. H. Thomas (Anglo-lranian Oil Co., Ltd.).

D. M. Wilson (D. Anderson & Sons, Ltd.).
Soil Stabilization Panel.

L. G. Gabriel (Chairman) (Colas Products, Ltd.).

J. F. T. Blott (Sholl Refining and Marketing Co., Ltd.).

I. Cameron (altornato A. E. Lawrence) (British Bitumen Emulsions, Ltd.).

R. Glossop (John Mowlem & Co., Ltd.).

H. S. Keep (alternate H. F. Gillbe) (Ministry of War Transport).

A. D. H. Markwick (alternates K. E. Claro and L. Maddison) (Road Research
Laboratory).

A. Osborn (Esso European Laboratories).

R. K. Schofield (Agricultural Research Station, Rothamsted).

A. R. Stark (Anglo-lIranian Qil Co., Ltd.).

Apart from the normal consideration of existing methods, and the adop-
tion of new asphaltic bitumen methods, two important decisions were
taken by the main Standardization Committee. In the first place, it was
decided that the next edition of “ Standard Methods ” should include
descriptions of as many as possjble~of.tliejnethods available for the testing
of bituminous emulsions. Secondly it was decided that this Committee
should undertake a survey of the various methods already in use in connec-
tion with soil stabilization processes involving the use of petroleum
products.

Bituminous Emulsions Panel.

This panel has already made good progress and the following emulsion
methods will appear in the next edition of “ Standard Methods ” :—

1. Water Content.

2. Residue on sieving.

3. Coagulation of Binder.
4. Stability in Bulk.

The Engler viscometer has also been adopted as the standard instrument
for the determination of the viscosity of emulsions, but time will not permit
of the preparation of a full description of this method for publication in
the next edition. The whole of the above methods are broadly based on
the existing methods published in B.S.S.434.

The panel will continue the consideration of the following methods which
all call for further discussion or investigation :(—

1. Coagulation at low temperature.

2. Lability Demulsification and Cement Testing.
3. Sedimentation.

4. Proportion of emulsifying agent.
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5. Alkalinity.

6. Miscibility with water.
7. Freezing Test.

8. Particle size.

The B.S.-A.R.P. tests will also be considered with a view to selecting
those of permanent value.

Soil Stabilization Panel.

Much good work has already been accomplished by this Panel. In the
first place, existing schedules of test were reviewed and the corresponding
tests set down for discussion, with the object of eliminating minor variations
in operation where these exist. In this way it is hoped to arrive at
standardized versions which can be used for future work on this very
complex problem of soil stabilization, thus providing the maximum inter-
ehangeability of data between the various laboratories working in this
field. The schedules of test considered included the following —

1. Tests sponsored in almost identical form by the American
Society for Testing Materials and the American Society of State High-
way Officials.

2. Tests recommended by the International Society for Soil Scienco.

3. Tests which appeared in the general discussion at the Hague
Road Congress in 1938.

4. Tests in use in the following laboratories :(—

a. Road Research, Harmondsworth.
b. British Bitumen Emulsions, Ltd.
c. Shell Refining and Marketing Co., Ltd.

The tests chosen for the first discussions were those on the performance
of a stabilized mix. These have now been considered in detail, and in
the near future it is hoped that they will be satisfactorily co-ordinated, and
consideration will then be given to the ancillary tests necessary to classify
the soils and other materials used in the processes under review.

In the discussions which have taken place it has become apparent that a
simple smoothing out of detail variations between tests will not be possible,
and certain tests which do not fit in completely with the scheme will have
to be included because of their general interest. It is therefore considered
necessary that the schedules of test which will ultimately be put forward
by the panel shall be accompanied by a fairly extensive explanatory report
setting out the reasons for the course taken in arranging the tests. It is
thought that this explanatory report will be of great value in summarizing
the position of soil stabilization from the aspect of the measurement of
results obtained. In view of this fact, it is not deemed advisable to submit
the tests already considered for inclusion in the next edition of “ Standard
Methods.” The report of this panel will be published as a separate pamphlet
giving a survey of soil stabilization methods. It is hoped in this way to
ensure a wider discussion of these methods, and further experience of their
use before actual standardization is attempted.

The British Standards Institution has also set up a committee to study
the general question of soil stabilization. Contact has already been made
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with this committee and the closest co-operation can be confidently
anticipated.
Descriptions of the following tests have already been prepared :—

1. The cone penetration resistance of a compacted stabilized soil.
2. Capillary water absorption test.

3. Compression test.

4. Rapid water absorption test by immersion.

As regards the normal work of the main sub-Committee, only two major
changes have been recommended. The Fraass Breaking Point Test has
been described, and will be included in the next edition. [I|.P. Method
8/42 Asphaltene (soft asphalt) is no longer in common use, and will there-
fore be withdrawn. The minor alterations to other standardization
methods to bring them up-to-date will be dealt with in detail in “ Standard
Methods.” As regards the future work of the Sub-Committee, a sulphona-
tion test for the examination of tar bitumen mixtures is under investigation
by a group of laboratories, which have already reported promising results.
The possibility of evolving a satisfactory method for estimating the paraffin-
wax content of asphaltic bitumen is also imder consideration. The
desirability of describing a method for the recovery of asphaltic bitumen
from coated aggregates, etc., will also be considered.

The Sub-Committee will, at all times, welcome criticisms of existing
methods and suggestions for improvements or new methods.

REPORT OF SUB-COMMITTEE 8—PETROLEUM WAXES.

The personnel of Sub-Committee 8 is as follows :(—

Sub-Committee 8.

W. J. Wilson (Chairman) (Burmah Oil Co., Ltd.).

J. Cantor (Shell Refining and Marketing Co., Ltd.).

C. G. Gray (Asiatic Petroleum Co., Ltd.).

W. G. Leach (British Waxed Wrappings, Ltd.).

S. T. Minchin (Burmah Oil Co., Ltd.).

C. E. Mold (Price’'s Patent Candle Co., Ltd.).

W. B. Peutherer (altemato W. R. Guy) (Scottish Oils, Ltd.).
V. L. Shatwell (Chiswick Products, Ltd.).

A. R. Stark (Anglo-lranian Qil Co., Ltd.).

W. H. Thomas (alternate F. W. H. Mathers) (Anglo-Iranian Oil Co., Ltd.).
T. C. G. Thorpe (Petroleum Board).

Nomenclature Panel.

J. Cantor (Chairman) (Shell Refining and Marketing Co., Ltd.).
S. T. Minchin (Burmah Qil Co., Ltd.).

V. L. Shatwell (Chiswick Products, Ltd.).

T. C. G. Thorpo (Anglo-American Oil Co., Ltd.).

The scope of the work of this Sub-Committee is comparatively small, for
although the petroleum waxes are products of considerable importance,
accepted methods of test in connection with it are few. It is known,
however, that certain test methods have been developed which have not
yet been published, and the attention of the Sub-Committee will be directed
to such methods as they become available.

During the past year the designation of the Sub-Committee has been
changed from *“ Paraffin Wax ” to “ Petroleum Waxes.” The broader
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title lias become necessary because of the increasing commercial production
and utilization of waxes which, while they are derived from petroleum,
yet differ considerably from the product known as “ Paraffin ” or “ Paraffin
Wax.”

”»

“ Setting Point and “ Congealing Point.”

The “ Setting Point ” method of test is one which has, with occasional
modifications, been a standard method for many years. The method -was
devised for paraffin waxes and scales only, but some time ago a modified
procedure was incorporated in the text which was designed to make the
method applicable also to other petroleum waxes. Actually the modifica-
tion did not ensure a result being obtained from all types of petroleum
waxes, and the Sub-Committee this year, in reconsidering the position,
decided that the petroleum waxes other than paraffin wax require to be
considered entirely separately from paraffin wax with regard to the deter-
mination of a temperature representing the change from the liquid to the
solid phase, or vice versa. Certain existing standard methods, e.g., A.S.T.M.
D.127-30— Melting Point of Petrolatum and I|.P. 31/4t2—Drop Point of
Greases, Petrolatum and Asphaltic Bitumen, were possible bases for the
formulation of the desired new standard method. Other proposals were
considered, and ultimately, after some co-operative experimental Avork
had been done, a new tentative standard method Avas adopted, termed the
“ Congealing Point ” method. This simple method is an adaptation of a
test which has had occasional use in a number of laboratories in the past.

Colour.

Some minor modifications have been made in the method (1.P. 17/42)
for measurement of the colour of Avaxes. It is felt that the art of colour
measurement, in relation to Avaxes and oils, requires further development,
and further consideration Avili be given to this subject.

Oil Content.

A method for determination of the oil content of Avax (i.e., that pro-
portion of the product Avhich exists in the liquid state at a specified tem-
perature), reasonably simple and accurate, has long been the quest of
many experimenters. While a feAV methods have been published and
others have been employed in individual laboratories, none appears to
have won general approval. It AAss inevitable that this subject should
engage the attention of the Sub-Committee, especially as a neivly published
method had received the endorsement of A.S.T.M. The Sub-Committee
did not feel able to recommend, at the present stage, the adoption of this
or any other method. The subject continues under periodic review.

Nomenclature Panel.

In the course of discussions it became evident that the nomenclature
of petroleum Avaxes and intermediate products Avas in a state of some
confusion. The Sub-Committee was persuaded that an attempt ought to
be made to deal Avith this difficult matter. A panel was constituted for
this purpose, and its report Avas accepted by the Sub-Committee and has
been published in the Journal*

* J. Inst. Petrol., Dec. 1943, 29 (240), 361.
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REPORT OE SUB-COMMITTEE NO. 9—DERIVED CHEMICALS.

Origin and Scope of Committee.

Towards the end of 1942 it was felt by the |.P. Standardization Com-
mittee that I.P. “ Standard Methods ” should include methods of analysing
the various chemical products derived from petroleum now coming into
widespread industrial use. A Committee was accordingly set up under
the chairmanship of the writer, the decision as to the range of products to
be covered being left to the Committee. The Committee and Panel
membership was —

Sub-Committee 9.

J. A. Oriol (Chairman) (Asiatic Petroleum Co., Ltd.).
L. J. Bellamy (Ministry of Supply).
E. J. Boorman (Government Laboratory).
W. E. J. Broom (Esso European Laboratories).
L. W. Chubb (Technical Products, Ltd.).
E. A. Coulson (Department of Scientific and Industrial Research).
C. L. Gilbert (Asiatic Petroleum Co., Ltd.).
E. M. W. Fawcett (Anglo-lranian Oil Co., Ltd.).
D. Morten (Sholl Refining and Marketing Co., Ltd.).
A. R. Stark (Anglo-Iranian Oil Co., Ltd.).
W. H. Thomas (Anglo-lranian Oil Co., Ltd.).
Physical Tests Panel.
W. E. J. Broom (Chairman) (Esso European Laboratories).
E. J. Boorman (Government Laboratory).
Chemical Tests Panel.
W. Il. Thomas (Chairman) (Anglo-lranian Oil Co., Ltd.).
E. A. Coulson (Department of Scientific and Industrial Research).
Technological Tests Panel.

L. W. Chubb (Chairman) (Technical Products, Ltd.).
E. M. W. Fawcett (Anglo-lIranian Oil Co., Ltd.).

In view of the great variety of chemical products available from petro-
leum, some difficulty was found in defining the term “ derived chemicals,”
but it was eventually agreed that the Committee should consider all
marketed products produced from petroleum which were not intended
to be used directly as fuel or lubricants, with the exception of petroleum
products such as asphalt, special boiling-point spirits, and waxes. To
begin with, only products marketed or produced in the U.K. were to be
considered. A rough classification of products was suggested in terms of :
(1) Pure Chemicals and (2) Other Materials. The former category was
taken to include : (a) carbon and hydrocarbons, (b) oxygen-containing
derivatives of hydrocarbons, (c) halogen- and nitrogen-containing deriva-
tives of hydrocarbons and (d) sulphur-containing derivatives of hydro-
carbons. The second category included : petroleum resins and extracts,
petroleum acids, sulphonic acids, phenols, synthetic detergents, etc.

It was, however, finally decided to classify the tests under the headings :
(a) Physical, (b) Chemical, and (c) Technological tests. Panels were then
set up to consider the most suitable tests of each type, and as a result the
following methods were standardized :(—

(There are, of course, many tests applicable to these materials which
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are described for more general products. For example, it was not con-
sidered necessary to consider Specific Gravity, Boiling range, etc.)

(@) Physical Tests.—Mean molecular weight. Surface and Inter-
facial Tensions.

(b) Chemical Tests— Naphthenic acids in soda neutralized oils,
lodine value, Peroxide value of ethers, Inorganic salts in petroleum
detergents of the alkyl sulphate type, Alkalinity, Acetate content of
solvents, Halogen content, Unsaponifiable matter in drying oils.

(c) Technological Tests— Residual odour of lacquer solvents, Wetting
power of wetting agents derived from petroleum, Drying time of
Aromatic Petroleum Extracts.

Additions have also been made to the Union Colorimeter Test, to cover
the testing of petroleum extracts, and to the distillation test, to cover the
necessity for testing for peroxides before carrying out a distillation on
ethers.

Work in Hand.

In addition to the above tests, an attempt has been made to standardize
a suitable relative evaporation test for the examination of solvents to be
used in the paint and lacquer industry. From contact with Paint Research
Stations and industrial firms, it appears that no suitable well-recognized
test is in existence. Those that are actually used are either simple rule-
of-thumb tests or require complicated apparatus and are not suitable for
routine work. As it is generally agreed that such a test is of value in
assessing the behaviour of solvents, advice on the methods used in the
U.S.A. was sought from the A.S.T.M., but so far the appropriate committee
of that body is taking no steps to standardize a test, as they have not been
asked to do so by their members. In the meantime a search is being made
of the literature available on the subject, so that the significance of any
method can be fully appreciated.

Contacts with Other Committees.

Contact is being maintained with the Methods Sub-Committee of the
Extracts Pool Technical Panel, and a brief report on the progress of our
work on this side has been sent to the Secretary of Committee D.2 of the
A.S.T.M. Partly as a result of our contact with the A.S.T.M., the latter
have decided to organize a new Committee which will deal with a limited
selection of derived chemical products.

Future Work.

The Committee appreciates that only a relatively small start has been
made with the methods which will eventually be required for the testing
of these products, and will add to the number of methods as the need for
them arises and suitable methods are worked out.

REPORT OF SUB-COMMITTEE NO. 10—APPARATUS.

The following Apparatus Sub-Committee has been set up to maintain
uniformity throughout the various sub-committees in matters concerning
apparatus and equipment.
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Sub-Committee 10.

J. S. Jackson (Chairman) (Asiatic Petroleum Co., Ltd.).

J. E. C. Bailey (alternate I. C. P. Smith) (Scientific Instrument Manufacturers
Association).

A. E. Calderara (British Lampblown Scientific Glasswaro Association).

J. C. Cragg (C. C. Wakefield & Co., Ltd.).

S. J. Davies (British Laboratory Ware Manufacturers Association).

J. A. Hall (National Physical Laboratory).

H. Hyams (Asiatic Petroleum Co., Ltd.).

M. M. Lapitzky (Shell Refining and Markoting Co., Ltd.).

J. Mason (Ministry of Aircraft Production).

A. Osborn (Esso European Laboratories).

W. H. Thomas (Anglo-lranian Oil Co., Ltd.).

It will be seen that this Committee has been fortunate in securing the
co-operation of the principal trade associations concerned, and there is
every hope that all apparatus specified in “ Standard Methods ” will
ultimately meet with the approval of both the user and the manufacturer.
The present arrangement has the great advantage that the manufacturers
have ample warning of impending changes, and are therefore in a favourable
position to meet their customers’ requirements without either incon-
venience to the customer or loss to the supplier.

The Sub-Committee’s first task was to reconsider the whole of the
existing thermometer specifications. These have been extended to include
a number of new thermometers, and a complete schedule of new war-time
specifications has already been published in the Journal. In preparing
this schedule special efforts were made to make the best possible use of the
limited skilled labour and specialized materials available in war-time. It
should be emphasized, however, that the effective co-operation of the
manufacturers’ representatives has ensured that the simplifications which
have been effected have not resulted in any loss of accuracy or workman-
ship. In fact, it is confidently expected that the new thermometers will
not only be easier to make, but Actually more satisfactory in use, and the
war-time schedule can obviously become the basis of normal peace-time
production with the minimum amount of modification.

The hydrometer specifications have also been simplified very consider-
ably, and a complete set of war-time specifications has been published.

Hydrometers constitute a special case presenting peculiar difficulties,
and these war-time specifications call for some brief explanation. It was
generally agreed that circumstances did not warrant any relaxation of the
accuracy requirements. In fact, it was felt that greater accuracy was
required and could reasonably be specified. On the other hand, the close
dimensional requirements of the pre-war 1942 specifications have caused
practical manufacturing difficulties, with resultant restriction of output.
It was therefore decided, after due consideration of all the factors, to
compromise between the previous |.P. practice of specifying closely all
critical dimensions and the A.S.T.M. practice of concentrating upon the
required accuracy. Thus, the war-time hydrometer specifications will
specify only (1) accuracy, (2) overall length, and (3) length of scale, in
addition, of course, to the usual general clauses. Bulb and stem dimensions,
etc., are set out merely to indicate to the manufacturer the type of instru-
ment's required, and these dimensions will not be obligatory.

The reconsideration of the thermometer and hydrometer specifications
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has consumed much time, and so far it has not been possible to give detailed
attention to more than a few of the general apparatus questions, but a
number of outstanding difficulties have been dealtwith. Thus, an improved
specification for the Ramsbottom coking bulb and its metal sheath will
appear in the new edition, whilst the use of a straight-necked Redwood
viscosity flask is permitted as well as the fragile Kohlrausch type.

In connection with the penetration test, the A.S.T.M. needle has now
been specified. This incidentally is in accordance with the desire of the
Institute to co-operate as closely as possible with the A.S.T.M. Similarly,
the B.S.l. specification for the Drop Point apparatus has been accepted.
These changes will, of course, facilitate production, since only one specifica-
tion will exist in each case, instead of two.

The Committee has made excellent progress, and it constitutes in a small
way an interesting example of the useful results that can be obtained when
supplier and user meet and really understand and appreciate each other’s
requirements and difficulties.

The future work of the Committee must depend largely on the activities of
the other Committees, but a number of points have already accumulated, and
doubtless, now that the Committee is actively operating, suppliers and
users will bring forward their difficulties and suggestions.
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PRACTICAL ALIGNMENT CHART FOR FLUID
FLOW IN PIPE-LINES.*

By Percy Meyer.

W here a calculation employing simple multiplication or division is
required, the advantage of an alignment chart over long-hand working or
slide-rule reckoning is questionable. On the other hand, when an equation
contains a variety of fractional powers then an alignment chart can be
quicker, and to the extent that it avoids any ambiguity in the decimal
point, it can be more accurate. The first feature of this alignment chart
therefore is that the number of scales and the variety of units used have
been kept to a minimum.

Fluid flow is a subject which from the fundamental viewpoint is best
handled with self-consistent units giving dimensionless terms. However,
in practice one deals in common engineering units, and the second feature
of the chart is to avoid the need for interconversion of units.

A third feature is that the use of the chart assumes no prior knowledge
of whether the flow is turbulent or streamline. Apart from pressure drop
calculations, the chart is useful in ascertaining whether an orifice in the
line will be outside the streamline flow region and thus give the usual
metering accuracy associated with turbulent flow.

Regarding the units chosen, the use of “ feet head of flowing fluid 1 is
not very practicable for gases, and accordingly pounds per square inch
have been used. Similarly the cubic foot is a satisfactory measure of
volume for both liquids and gases and therefore preferable to the gallon.
The viscosity of liquids, generally speaking, covers a much wider range of
values than that of gases, and the majority of viscometers in use for liquid
testing give a flow time which is directly convertible to the common unit of
kinematic viscosity, the centistoke.

The established relationship for fluid flow in pipe-lines is :

where Q = cubic feet per hour flowing fluid.

D = actual pipe diameter in inches.

P = pressure drop, Ib. per sq. in., between inlet and outlet.
0 = specific gravity or density of flowing fluid (water 1-0).
L = length of pipe-line in feet.

= the Fanning friction factor.

n

To ascertain the value of F, it is generally necessary to calculate the
Reynolds number, which includes the effect of viscosity, and to look up
a graphical correlation of F with the Reynolds number. In this alignment
chart, the right-hand-side deals with the flow equation above, in terms of
Q, D, and PIGLF. Passing through the reference axis and the viscosity

* Keprinted by kind permission of “ Canadian Chemistry and Process Industries.”
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scale gives the value of F for clean commercial pipe. Above the value
F — 0-011 the flow is streamline, and below this region it becomes turbulent,
tending to approach the value of 0-005 and rarely falling below this. (Actu-
ally the reference axis is a scale of Q/D, algebraically equivalent to the
product of linear flow velocity times pipe diameter : this, divided by the
kinematic viscosity, gives the Reynolds number. These intermediate
values do not enter into the final computation and hence the scales do not
need these calibrations.)

For gas flow, the pressure drop may be large and the volume of gas may
expand considerably under flow conditions. The formula generally used
is of the type :

where Q is defined under standard conditions (60° F. and 14-7 Ib. sq. in.
for instance), G is the gas specific gravity or density standardized under the
same conditions, P xand P2 are the inlet and outlet pressures in Ib. sq. in.
absolute, and- T is the absolute temperature.

However, (Pj2 — P22) factorizes as (Px— P2) (P1+ P2), in which the first
term represents pressure drop while the second term is twice the arithmetic
average pressure. In deriving this equation the usual gas laws have been
assumed whereby the flowing volume and flowing density of a gas depend
upon the flowing pressure. By using Q and G in terms of arithmetic-
average flowing volume and flowing density, and referring the flowing gas
density to water as unity, the general fluid-flow equation as originally
stated is precisely applicable to high-pressure gas flow, giving a result
mathematically identical with that from the more elaborate equation using
the (Pj2 — P22) term.

Example 1.— What pressure is required to force 600 cu. ft. per hour of
liquid through 500 feet of 2 inch pipe? The fluid is of 10 centistokes
viscosity and 1-1 sp. gr. at flow temperature.

Answer : Drawing a straight line through the 600-cu.-ft. and 2-inch points,
givesPIGLF as 9-1. Hence P = Q-IGLF. This straight line is also drawn
to intersect the reference axis. Proceeding from this point of intersection
through the 10-centistoke point gives F as 0-0083.

9-1 x M X 500 X 0-0083.
42 Ib. per sq. in

Hence P

This is, of course, the dynamic pressure drop assuming a horizontal
pipe-line; if the discharge level is above or below the inlet level, the usual
static-head correction has to be applied.

Example 2.— The above line delivers into a 4-inch line in which it is
proposed to install an orifice for measuring the quantity flowing. Will the
meter give accurate measurement ?

Answer : The F point falls between 0-010 and 0-011, that is, where the
flow may be either turbulent or streamline. It would be better to put
the orifice in the 2 inch line.

Example 3.—What diameter pipe-line is required to deliver 10,000
cu. ft. per hour (measured at 60° F. and 14-7 Ib. per sq. in.) of nitrogen a
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distance of three miles? Assume average atmospheric temperature, and
an available inlet pressure of 95 Ib. per sq. in gauge, with discharge
pressure to be above 5 Ib. per sq. in. gauge.

Answer: The probability is that the smallest calculated diameter will
include an odd fraction and will not be matched by a standard size. There-
fore the nearest larger standard size would be used in practice. Hence
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the discharge pressure would be higher than the specified minimum 5 Ib. :
it would be (for trial) 25 Ib. say; giving an average line pressure between
95 Ib. inlet and 25 Ib. outlet, of 60 Ib. gauge or 75 Ib. absolute, i.e., five
atmospheres.

Under this pressure the 10,000 cu. ft. per hour will average about 2,000
flowing cubic feet per hour. Aligning this point with a trial 4-inch diameter
pipe, gives P = 3-2GLF.

G for nitrogen under atmospheric temperature and pressure is about
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0-0012 : Thus with L at

15,800 ft.

under five atmospheres it will be about 0-006.

P = 3-2 x 0-006 x 15,800 X F
= 300 x F.

Regarding the value of F, for rapid approximate work it is worth noting
that gas flow in pipe-lines falls in most practical cases in the turbulent
flow region, limiting F to the range 0-005-0-010; where a large error in
the assumed viscosity makes a relatively small difference to F ; also that
the range of values for gas viscosity, except at extremes of temperature
and pressure, is relatively small, e.g. :

At 0°C. At 300“C.
Hydrogen 0-008 0-014
Nitrogen 0-017 0-028
Oxygen 0-019 0-034
Mercury — 0-054
centipoises

In practice, taking F at the upper value of 0-010 for turbulent flow in
clean pipe will give a factor of safety. However, a check on flow conditions
is desirable and is readily carried out.

Taking the viscosity of nitrogen as 0-018 centipoises, dividing by the
flowing density of 0-006 gives the kinematic viscosity as 3 centistokes.
Hence F is about 0-0055 and

P = 300 x F

= 300 X 0-0055

The outlet pressure from

1-65 Ib. per sq. in.

the 4-inch line would be only 1-65 Ib. below

the inlet pressure : clearly this diameter is unnecessarily large.

Trying a 2-inch line : for 2,000 flowing cubic feet and a 2-inch line the
value of PjJOLF is off the scale; but as this value is 3-2 for a 4-inch and is
dependent on the fifth power of the diameter it will be (4/2)5 equals thirty-
two times as great, i.e.,, 32 times 3-2 or, say, 100 for a 2-inch line. F
becomes about 0-005. Hence

P = 100 X 0-006 X 0-005 X 15,800
= 47 Ib. per sqg. in.

With an inlet pressure of 95 Ib. per sq. in. gauge, a drop of 47 gives
an outlet pressure of 48 Ibs. per sq. in. gauge, which is somewhat higher
than required.

Trying H-inch-diameter line : the ratio of diameters to the fifth power
(2-0/1-5)5 = 4-2, indicates that the pressure drop will be of the order of
4 times the 47 Ib. above, i.e., much higher than the available 90 Ib. (It -«ill
be observed that the pressure drop rises very steeply as the line gets
smaller).

A 2-inch line is the nearest practicable diameter.

The usual allowance for bends, elbows, valves, etc., in the line can be
included by adding the “ equivalent length of pipe.” A rough pipe surface,
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except in so far as it may reduce the effective pipe diameter, does not affect
pressure drop'in the viscous or streamline flow region, but it causes an
increase in the turbulent flow region. Where this condition is expected,
a factor of safety may be introduced by taking F at the lowest value for
streamline flow and the highest value for turbulent flow— i.e., at about 0-011,
even if the flow is indicated to be turbulent. Additionally it is important
that the actual effective pipe diameter be used, and not the nominal one;
particularly is this true of small-bore pipes.
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159.* The World's Oil in War-time. W. A. Sawdon. Petrol. Engr, October 1943.
15 (1), 65.—Because of the great productive capacity, the highly developed technique,
and tho ability to ship oil, tho U.S.A. oil reserves have been drawn upon especially
heavily in tho present war. Tho reserves havo been depleted, and tho normal explora-
tory work which would have added to tho reserves has been prevented. War develop-
ments in the past year havo mado available oil supplies in areas nearer to tho battlo-
fronts than U.S.A.

The total Allied oil production exceods 6,000,000 hrl./day; Gorman-controlled
Europe may yield 150,000 brl./day, and Japan’s production, togother with that of
Burma and tho East Indies, is probably 100,000 brl./day. Germany has a great
synthetic oil industry, but the store of oil and its products laid up boforo the war may
now be exhausted. Germany’s oil supply is probably decreasing, both from natural
causes and from military action. 70% of Germany’s oil comes from Rumania, whoro
tho IOli'produetion is estimated to havo been 34,000,000 brl., 4,000,000 brl. less than
in 1941.

Shortago of material has restricted activities in fields throughout tho world, hamper-
ing production seriously in some areas. Exploratory work has beenjjurtailed.

Exclusive of Sakhalin, tho Russian production in 1942 is estimated at 210,000,000
brl., compared with 238,150,000 brl. in 1941. Sakhalin may produco 4,000,000 brl./
year, but it is not known whero this oil goes now.

Somo oil is being obtained from wells down structure from seeps in the southern
part of the Gobi desert in China. Tho 1942 production in India is estimated to havo
boon 2,500,000 brl., compared with 2,270,000 brl. in 1941. Tho Burma production
in 1942 may have boon 2,500,000 brl.—about one-third of tho production in the
preceding years. It is unlikely that the Japaneso havo been ablo to do much rehabili-
tation in Burma, but when Burma is freed rehabilitation should follow quickly.

The Near East fields should be important in supplying oil for attacks on the Axis.
Bahrein has practically been drilled up in its present productive zones, but in 1942
there may have been slight production increases in Iraq, Iran, Saudi Arabia, and
Egypt. The Iran production in 1943 is estimated at 73,000,000 brl., 5,000,000 brl.
loss than in 1939. Qil from Iran and from Iraq will bo more readily available following
tho re-opening of tho Mediterranean. Bahrein gave 6,800,000 brl. in 1941, and Saudi
Arabia produces about 6,000,000 brl./year. In addition to Damman, there are other
fields of great extent which have been little more than proved. In 1942 Egypt pro-
duced approximately 9,000,000 brl., more than 2,000,000 brl. above the average
for tho previous two years. The Near East has a large volume of refinery capacity.

The full productive capacity of Venezuela has not been used because of transport
difficulties. During tho first half of 1943 tho Venezuelan output averaged 400,000-
500,000 brl./day, but late in 1941 it was 700,000 brl./day. The potential production
has risen since 1941. Greater refinery capacity will be needed on the mainland.
Colombia’s production also was curtailed by tho war, and tho 1942 production was about
two-fifths of that in 1941. New production has been developed since curtailment
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began. The Ecuadoran production rose slightly in 1942 and excocded 2,000,000 brl.,
and that of Peru rose to 13,600,000 brl. Prospocting is proceeding in Brazil, and
Bolivia gives over 200,000 brl./day. Argentina produced 23,742,000 brl. in 1942,
8% more than in 1941. 70% of tho oil came from Comodoro Rivadavia. Tho
production of Trinidad in 1942 was ostimated at 25,700,000 brl. G. D. H.

160.* Petroleum in Canada. F. K. Beach. Petrol. Engr, October 1943, 15 (1), 80.—
Tho wolls in tho Norman Wells area nro shallow, and after testing they are capped, but
they seem to bo capable of supplying tho war needs of tho Alaskan area. A pipe-line
is being constructed from Norman Wolls to Whitehorse, where a refinery is to bo
erected. Tho oil is said to bo pumpablo at vory low temperatures.

Oil was discovered at Norman Wolls twenty years ago, and there has been com-
mercial production for tenyears, 15,000-20,000 brl. having been obtained infour months’
operation each year.

Turner Valley still gives 96% of Canada’s oil output, but seems to have passed its
peak. 28 producers woro completed in 1942, compared with 43 in 1941. Tho Govern-
ment has financod marginal wolls. Gas allotments have beon made for some of tho
older wells with poor gas-oil ratios, without any restriction on the manner of pro-
duction, and this has reduced tho averago decline from 42% to 21%.

On the east side at tho north end of Tumor Valley, a second limestone occurrence
seems to havo been discovered recontly below the fault-block from which the rest of tho
field produces. The oil is without water, and as low as —5300 ft., compared with an
oil-wator contact originally at —4500 ft. in the main fault-block. Minor extensions
have been made at the northern and southern ends of the field in tho past year.

Production was suspended in the Vermilion field from October 1942 to May 1943.
There is only a limited outlet for tho oil, but new prices made resumption of production
profitable in May 1943. The Taber field is rather spotted. Oil comes from the Ellis
and in ono well from the Sunburst. One well has produced over 50,000 brl.

The oil discoveries at Princess and Tilley havo not proved commercial, although
Princess may prove a valuable gas reserve. Several wildcats have explored Lower
Palaeozoic horizons in tho plains aroa, following geological and geophysical investiga-
tions. -The Shell Norman well at Jumping Pound found the top of the Rundle at a
dopth of 11,588 ft.

Tho Canadian Government is providing S500,000 for investigation and furthor
development of tho Athabasca tar-sands. The Abasand plant was repaired, and pro-
duced 10,000 brl. of oil in 1942, but had produced none in 1943 up to the end of August.
60 ml. below McMurray a company has separated bitumen for paint-making, etc.,
and tho hydrogonation of tho bitumen is being considered.

Tho price of oil from Turner Valley was increased by 15 conts/brl. on 1st April,
1943, making the prico of 41° oil $106/brl., with a riso of 2 cents per degree up to 64°.
Neither exploitation nor wildcatting seems to havo been checked by stoel shortage.
Tho stabilization of isobutane has been begun, and a polymor plant and an alkylation
plant are now operating.

Several deep tests are under way in Saskatchewan, but no oil discoveries havo been
announced. Old wells havo been roconditionod in Ontario, while a little stripper
production is obtained in New Brunswick.

Tho demand for natural gas has risen. Tho Edmonton supply comes from Viking
and Kinsella. Tho former field has 19 wells and the latter more than 11. A recent
wildcat near Athabasca found gas at a depth of 1700 ft., with a large open flow and
closod-in pressure of about 500 Ib./in.2 A gas woll has beon completed near Pouce
Coupe.

Tables present consumption, production, and drilling data. G. D. H.

161.* Colombia’s Production Prospects. [V. A. Sawdon. Petrol. Engr, October 1943,
15 (1), 96.—EI Dificil is tho eighth producing area to be opened in Colombia. This
structure is about 70 ml. from the coast. EI Dificil No. 1 is high on the structure
and gave gas, while the second well was lower and flowed 34° A.P.1. oil from tho lime-
stone reservoir rock.

The producing zones are 6200-7200 ft. deep. EI Dificil has led to an improvement
in the estimates of the lower Magdalena Valley prospects, and an exploratory test is
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under way. There is also a test in tho middle Magdalena Valley, north-west of Puerto
Wilchos.

Tho Casabe field lias ten wells, producing from dopths of 4000-5000 ft. Tho oil
avorages 24° A.P.I.

Lack of equipmont and supplios lias greatly hampored tho Barco operations. In
addition to tho Petrolea and Rio de Oro fields, there is production at Tros Bocas and
Socuavo. The Tres Bocas wolls are 8500-9000 ft. doop, and those of Soeuavo are
about 4500 ft. deop. Both fields give oil of 31-34° A.P.I. gravity.

A small producer has been drilled near Puorto Wilches, and this is reported to be on
the Casabe structure.

A tost is to bo drilled 40 ml. up the Sinu River. G.D. H.

162.* Drilling Activity in California at Peak. Anon. Oil Wkly, 25.10.43, 111 (8), 10.—
In tho first nine months of 1943 1048 wolls wero complotod in California, compared
with 486 in tho samo period of 1942. At the beginning of October 328 rigs wero
drilling, against 152 rigs at tho boginning of Octobor 1942.

Compared with completions in tho first nine months of 1942, completions this year
are down by 31-5% in Texas, 38% in Louisiana, 9-8% in Oklahoma, and 8-8% in
Illinois. Rolaxation of spacing regulations and a 25-cont increase in crude prices seem
to be responsible for tho spurt in California. G. D. H.

163.* Overlooked Shallow Sands May Hold Important Reserves. D. L. Carroll,
Oil Wkly, 25.10.43, 111 (8), 14.— It is generally recognized that on numerous occasions
shallow sands and good shows worthy of test havo beon drilled through. In some
cases this is due to mudding-off, and in others is deliberate in heading for a lower, more
prolific horizon. The last practice is excusablo provided accurato logs are taken and
filed.

In tho Illinois Basin area especially much shallow Pennsylvanian production was
ignored, first in seeking Mississippian production, and later in exploring Devonian
and Trenton horizons. Tho Pennsylvanian horizons wore important oil producers
in the older fields. For five years no attempt was mado to collect information on tho
Pennsylvanian beds penetrated in drilling to deeper horizons. This is a serious loss.
Now wells are carefully examinod from the surface downwards, several types of
information (samples, drilling time and electric logs) boing collected.

In producing fields with possiblo shallow pays, additional shallow wolls should bo
carefully drilled to test the value of tho pays. Old cased wells should bo examined by
tho newer methods, which can log the potentialities of formations through casing
and cement. G. D. H.

164.* Crude Production Hits Another High. Anon. Oil Wkly, 25.10.43, 111 (8), 52.—
In tho week ended 23rd Octobor, 1943, tho daily average production in U.S.A. was
4,419,466 brl., 6,245 brl. higher than in tho previous week. In Illinois the daily
output was 223,650 brl., an increase of 14,750 brl. There were also slight rises in Now
Mexico (3200 brl./day), Pennsylvania (1950 brl./day) and California (1350 brl./day),
but in Kansas tho daily output of 284,780 brl. was 14,200 brl. lower than in tho previous
week. G. D. II.

164a.* Vermilion Field Well Makes Unusual Flow. Anon. Oil Wkly, 25.10.43, 111 (8),
52.— Cannar 17 produced 350 brl. of oil in tho first day, and is the biggest well in Canada
outside Turner Valley. This well is flowing. Vermilata 2 flowed 60 brl./day at first,
but is now pumping. G. D. H.

165.* Structural Geology and Oil Possibilities of the Big Horn Basin, Wyoming.
W.T.Thom. Oil Wkly, 1.11.43, 111 (9), 26.— Tho oilfield uplifts of the Big Horn Basin
generally show an elongated asymmetrical domed form, with numerous epi-anti-
clinal tension faults, a curving axial trace, and, if strongly uplifted, a steep fault
nearly parallel with tho long axis or a slight rupture and overthrusting of their steep
limbs. Groups of adjacent oilfield structures show similarity in the axial trend, tho
direction of asymmetry, and relationship to tho underlying crustal blocks. In the
formation of a typical asymmetrical dome in the Big Horn Basin a crustal block some
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10 ml. thick is bent into a trough by horizontal compression, so that tho uppor surface
is shortonod locally and relatively to tho bottom surface. When tho block is formed of
sediments, tho shortening in an 80-ml.-wido plato flexod about 70° will givo rise to
Appalachian-like folds and bedding-plane glidings. When tho block is composed
of massive basemont rocks lacking bedding planes, tho shortening of the uppor sui'face
will first indueo slight local bulging of tho basement surface and then faults facing the
basin rim. This typo of fault dips less and less steeply at depth, and hence the upper
fault-bloeks tilt more and moro as flexing proceeds. The faults will bo parallel to each
other and to tho basin border. Thin, loss competent beds ovorlying tho basement
fault-blocks will tond to bo draped ovor the upthrust block edges as asymmetrical
anticlines until thoy rupture along tho stoop limb, first as a normal fault and later as a
thrust fault.

In early pro-Cambrian timo a fold systom developed in the Big Horn Basin with an
axial trend of N.55°E. Towards the end of thoorogeny granite batholiths were in-
truded with trends of N. 35° W. A seriesof profound basement rifts trending N. 75°W .-
S. 75° E. developed in lator pro-Cambrian timo, and younger granites wero intruded.

Shallow sholf-seas transgressed eastward across tho region in tho Pakeozoic, covering
the planed-off surfaco of tho basement complox with thin, fairly uniform sheets of
shallow-wator sediments. Tliero wero recurrent down-warpings of the western part
of the region. This “ foroland-bohaviour ” continued to Lower Cretaceous time,
giving 4500 ft. of shallow-wator slialos, sandstones, and limestones, and on top wero
laid 4000 ft. of upper Cretaceous beds, marine, and near-shore in facies. Following
fairly strong post-Cretacoous compressional movements, 1000-5000 ft. of Paloocono
coastal-plain deposits wore laid down, after which the main period of mountain-
building and thrust-faulting occurred, initiating the Eocene cycle of basin-filling.
Broad regional uplift affected the eastern Rocky region at about the end of tho Eocone,
causing a rapid removal of part of the basin fill, and canyon-cutting in tho basin border
ranges. This activity recurred several times in tho lator Tertiary and Quaternary.

Furthor oil discoveries are to bo oxpected in the Big Horn Basin from deeper drilling
on many of the known structures, and from the geophysical discovery of hidden
structures. Stractural-pakeogeographical studies will lead to tho location of structural
and stratigraphic oil-traps. Possible producing horizons are in the Mesozoic, Permian,
Pennsylvanian, Mississippian, and possibly in the Ordovician and Cambro-Ordovician
of the western part of the basin. G. D. H.

166. Elk Basin May Outrank Salt Creek as Largest Reserve in Rockies. N. Williams.
011 Qas J., 4.11.43, 42, (26) 12.—Tonsleep production was opened in the Elk Basin
in Novombor 1942, and since then 16 wells have been completed to provo an area
4 ml. from north to south, and over 1 ml. from east to west. The daily output has
rison to 14,000-15,000 brl./day. Tho provod area may take 150 wells, and a recover-
able rosorvo of 350-375 million barrels is indicated.

Elk Basin is one of tho many large structures on the margin of the Big Horn basin.
Tho structure has given light oil and gas from the Frontier sands at 1350 ft., and gas
from the Dakota at 2500 ft. The producing area in these shallow formations covers loss
than 1200 acres, and sinco 1915 tho light-oil production has been under 12,000,000 brl.
Tho Tensleep is at 4400-5300 ft. The closure may be 1600-1700 ft.

The topography and isolation of the field present difficulties in its development.
Water is scarce. Steep dips and hard rocks create other difficulties, and frequent
well surveys are necessary. Drilling costs are S8—S10/ft., and wells take 60-90 days
to drill. There is frequent loss of circulation in some wells. Tho anhydrite section
at the top of the Spearfish red beds below the Sundance causes deterioration of the
drilling mud, and starch products are being used to combat this. Some wells have
encountered sloughing shale.

Rotary rigs, generally fuelled by natural gas, are employed. The derricks are
regular 136-ft. steel derricks, or jack-knife and collapsible types. Usually there is one
mud-pump and a small shalo shaker.

The Tensleep gas carries about 18% of H.S. Tho working pressures of tho wells
range up to 1400 Ib./sq. in.

So far pipo-line outlets are limited to a small line to local refineries. Permission is
being sought to lay a trank line from Elk Basin to Casper and Salt Creek, in order to
connect with a main line to the east, G. D. H.
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167.* Wildcats and Discoveries. Anon. Oil GaoJ., 4.11.13, 42 (26), 83.—In the week
ended 30th November, 1943, 9 oil, 1distillate and 2 gas-discovery wolls wero completed
in U.S.A. Tho most important find may bo the Cisco lime well in King County,
North Texas, which gave 361 brl. of 33-1-gravity oil from a depth of 3702-3713 ft.
A new pay was opened in a North Texas field. A 140-brl. well opened tho Littlo
Kentucky field of Jackson County on the lower Gulf Coast. A test is proceeding in
tho South Anahuac area of Chambers County, and it has given 3-5 brl./hr. One mile
north of Alice, South-west Texas, a substantial gas-well was comploted. A 342-brl.
discovery well was brought in Fresno County, California, but it showed littlo gas.
In tho Elgin area, Comancho County, Oklahoma, a well pumped 22 brl. in 10 hours
from a sand at 500-510 ft. There was a second small successful wildcat in Oklahoma.
A 178-brl. Tuscaloosa discovery was mado in Mississippi, and near the Mississippi-
Louisiana boundary, in Adams County, a 179-brl. well was comploted in tho Wilcox
at 5S80-5884 ft., after plugging back from 10,383 ft.

2813 wildcats havo so far beon drilled in U.S.A. in 1943, and 324 oil discoveries have
boon made.

A tablo summarizes by States and districts, tho wildcatting rosults in tho weok onded
30th October, and gives tho cumulative data for 1943 to that date. G. D. H.

168.* Geology of Central Jackson County, Texas, Oil-Fields. J. Hornberger. Oil
Wkly, 4.10.43, 111 (5), 18.—Fault, fold, terrace, stratigraphic trap, and combination
types of oil-fields are known in central Jackson County, Texas. The West Ganado
field is a closed structure against a down-to-the-south fault, while Sterling and Stewart
havo closure against an up-to-the north fault. Lolita, North Laward, and Maubro
aro anticlinal, and Ganado and Texana faulted anticlines. Harmon, Mayo, Mauritz,
and West Mauritz are of the terraco type.

The marine shales of tho Anahuac wedge form tho cap-rock of tho Greta stringer
production, and a marine wodgo below the Greta sand is likowiso tho cap-rock for deeper
production. The intorfingering of marine shale wedges betweon the sands of tho
Frio below the Grota influence oil accumulation, and lenticular sands below tho Grota
produce at West Ganado, Ganado, Texana, North Laward, Mayo, Harmon, Mauritz,
and West Mauritz.

Cores with slight shows from some of the sands havo yielded more oil than would
be oxpocted from the electrical logging results. Some electric logs did not show the
porous bentonitic, sandy shale zones, saturated with oil, which produce at Harmon,
Mayo, and Mauritz.

The main production at West Ganado is from tho Greta sand at 4700 ft. Sovoral
wells produce from a multiple lenticular sand horizon at 5150-5300 ft. A fow wells
give gas from a blanket sand at 5400 ft., whilo a lenticular sand at 6000 ft. yields oil
and gas in a fow wells. One well has found oil in a sand at 6200 ft. The Stewart
field produces from tho Greta sand at 4970 ft., and dcoper oil and gas-shows have beon
encoimtorod. The Sterling field has a gas-well in the Greta sand at 4830 ft.

Greta production is found at 5100 ft. at Ganado, and there aro deopor sands at
5500 ft., 6200 ft. (oil and gas), 6300 ft. (gas), 6400-6500 ft. (lenses giving oil and gas),
6600 ft-, 5700 ft. (gas) and 5800 ft. (gas). The Harmon field produces from below the
main Grota sand, a lenticular producing zone occurring at 5400 ft. The Mayo field
produced first from the 5300-ft. level, below the Greta sand. Thero is a lenticular
zone at 5400 ft., and a few wells on the flank give oil from a thin stringer in the upper
part of the Greta sand at 5100 ft. Gas showsoccur insome wells at 5600 ft. Lenticular
sands at 5450 and 5500 ft. givo tho main production at West Mauritz, and there are
oil-shows in cores from the upper part of the Greta sand, and in lenticular sands below
5500 ft. Several wells obtain gas from a sand at 5600 ft. Tho lop of the Texana
stringer yields oil and gas at 5050 ft. in the Texana field, whilo a multiple zone with
gas and distillate produces in several wells at a depth of 5550-5600 ft. North Laward
obtains its principal production from the Greta sand stringer at 5200 ft., while a lenti-
cular sand-zone with oil and gas has beon developed on tho north flank at the structure
at 5600 ft. The Maubro field gives oil from the Gretaat 5200 ft. Lolita produces from
the Greta stringers at 5300 ft., but mainly from a depth of 5900 ft. Gas-sands hove
been logged at 5700 and 5800 ft., and a few wells give oil from 6400 ft.

The principal production in Jackson County is betweon the —5400 and —5500-ft.
contours. The regional dip from Ganado to Laward is just under 1000 ft. in 15 ml.
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The flattening of the dip indicates a rather large structural feature, broken by numerous
faults, and with sevoral closed structures on it.
Two stratum contour maps, electrical logs, and a stratigraphie columniiro included.
D. H.

169.* California Situation Alarming, in View of Coming Pacific Offensive. D. Carroll.
Oil Wkly, 8.11.43, 111 (10), 60.—When the war omphasis shifts to the Asiatic area,
military supplies will be drawn moro heavily from the west coast of U.S.A., and
California will become oxtremoly important for oil supplies. Sinco April, tho wost
coast oil demand has exceedod tho supply, and tho deficiency, mot by withdrawals from
storago, is increasing stoadily. A production of 820,000 brl./day is optimistically
predicted for tho end of 1944 in California. Up to tho end of Soptomber this year
only one major field had been found in California, in spito of tho most strenuous wild-
catting for many years. 94% of tho 1943 wildcats have been dry (tho figuro is 83%
for tho whole of U.S.A.).

In 1944, 2500 now producers will bo roquirod merely to offset the declining pro-
duction and abandonment of prosont wolls. Largo areas of Tertiary and Crotacoous
bods of considerable thickness have not yet boon tested by drilling, for neither surfaco
geology nor goophysics has boon able to show tho oxistenco and location of favourable
structures. Core-drilling is an expensive exploratory method in virgin territory,
and few companios can afford to undortako the programmes necessary to socuro tho
information neodod for scientific wildcatting. Hence only the wildost wildcatting
or exceptional luck remain to locate tho stratigraphie traps which seem likoly to oxist
in tho northom part of the San Joaquin valloy, tho Salinas Basin, and tho Sacramento
Valloy. Tho Imperial Valloy and soveral offshore areas also deserve caroful testing.

Tho Californian rosorvos aro ostimated at 3,500,000,000 brl. At tho current rate
of production tho reserves aro being depleted at the,rate of 10% per year.

Tho capacity of tho Californian refinories is 200,000 brl./day greater than tho current
deliveries from all sourcos.

The Government-controlled prices do not encourago exploration and development,
and thousands of Californian stripper wells demand moro satisfactory conditions for
roasonablo operation.

A number of largo now oil refineries in California are approaching completion, and
four or five may bo ready within 90 days. It isnotclear whence tho crude for these will
bo obtained without disrupting tho present allocation of supplies. G. D. H.

170.* Canada’'s Wartime Oil Boom. J. Montagnes. Oil Wkly, 8.11.43, 111 (10), 74.—
After war bogan Turner Valley's production was boosted by 27% to its highest
practicable level, but by tho end of 1942 its production rate had fallen slightly. Early
in 1943 a Government company was created to assist in developing marginal oil on tho
west flank at Tumor Valley, and it is now financing ten projects, most of which aro
already drilling.

Tho demand for aviation gasoline and other transport fuels has risen substantially
in Canada.

In the summer of 1943 exploratory geological work for oil was carried out in British
Columbia, south-west Ontario, Alberta, and the Sussex and Waterford areas of Now
Brunswick. The Pouco Coupe Entrance, Aloxo, Saunders, and Athabasca areas were
examined in Alberta, and tho Fox Valley, Kindersley, and Radville areas in
Saskatchewan.

In the first half of 1943 Canada produced 5,037,870 brl. of oil, 4,803,719 brl. coming
from Turner Valley. Tho production outside Turner Valley was higher than in the
corresponding period of 1942, whereas Turner Valley showed a fall. Tho Taber field
had produced 107,600 brl. of oil up to the end of August 1943, most of it in 1943.
Oil is also obtained from Red Coulee, Vermilion, Wainwright, Dina, Dol Bonita,
Lloydminster, Princess, and Tilloy, Vermilion being tho most important.

In 1942, 10 wildcats were drilled in the foothills region outside Turner Valley.
Tho footage was 25,184 ft.

Now Brunswick produced 13,713 brl. in the first half of 1943 (12,017 brl. in tho first
half of 1942); Ontario produced 66,737 brl. (73,865 brl. in the first half of 1942);
the Norman area gave 89,929 brl. (9674 brl. in the first half of 1942).



ABSTRACTS.

Various tax reliefs and exemptions have been given to encourago oil exploration
in Canada. G. D. H.

Drilling.

171.* Weighting Acid With Calcium Chloride Aids in Freeing Stuck Tools. H. F.
Simons. Oil OasJ., 23.9.43, 42 (20), 239.—When using hydrochloric acid to froo tools
stuck in a well being drilled it is necessary that the acid has approximately the same,
or in many instances a greater, specific gravity than tho drilling fluid. Calcium
chlorido may be used as a weighting agent in the acid to a maximum of 4 Ib./gal. to
produce a solution weighing 12 Ib./gal. Use of this treatment to freo a fish in a North
Central Texas well is doscribed. Tho weighting of tho acid can bo dono in the field
or at tho acid dopot. The dry calcium chloride in tho dosirod amount is slowly added
to tho acid while tho solution is agitated with compressed air. Amounts of calcium
chloride to obtain tho dosirod density with various concentrations of acid aro shown.
In addition to being used with acid for freeing stuck drilling tools, the calcium
chloride is used in a similar mannor to free casing pumps frozen in the hole duo to
precipitation of calcium carbonate. Tho treatment is tho same as that for freeing
stuck cable tools, tho mixture of acid and calcium chloride being placed on top of tho
casing pump with a dump bailer and allowed to settlo down around the pump. A
dilute acid in place of the customary 15% or stronger is used for this typo of work.
A.H. N.

172.* The Gyroscopic Clinograph. G. L. Kothny. Oil Wkly, 11.10.43, 111 (6), 25.—
It is claimed that tho gyroscopic instrument, besides being the only ono to record
inclination and direction of tho inclination in a cased hole, fulfils tho following con-
ditions which should govern tho design of every clinograph : (1) Tho design and
construction of the instrument must bo such as to produce true records with sustained
accuracy. (2) Ability for self-checking (i.e., if false records aro produced, the instru-
ment must provide means for recognizing them as such). (3) Making records auto-
matically, thus eliminating tho possibility of human orrors. (4) Producing clear
and easily interpretable records. (5) Speedy operation to reduce loss of rig time to a
minimum. (6) Ampio recording capacity to make possible two survoys, one on tho
in and one on the out run, thus providing a check of tho accuracy of the survey. Tho
elementary principles of gyroscopes are briefly outlined.

Tho gyroscopic clinograph consists of three units : the gyroscope, tho camera, and
tho inclination unit, all of which are assembled inside a steel protective casing in the
order named, tho gyroscope being at the bottom. The gyroscope unit consists of a
small, heavily weighted rotor, driven by a direct-current motor, which operates at
approximately 10,000 revolutions/minute. Attached to tho top of tho vertical
axis of the gyroscope is a pointer, pointing in the same direction as the axis of tho
gyroscope. This pointer is arranged above tho gyroscope within a compass scale,
inside which there is also a watch for the purposo of indicating the time at which each
picturo was taken, and a thermometer recording the temporturo prevailing in the
space surrounding the gyroscope. Tho camera unit uses a 16-mm. film and two lens
barrels pointing in opposite directions, one towards tho surface of the gyro and tho other
towards tho inclination unit. The inclination unit consists of a box level gauge or a
cross-hair pendulum. The three units aro assembled insido a high-pressure steel
case which has a maximum outside diameter of 5J in. and is made up in three joints
screwed together. The two lower joints carry tho dry-coll batteries which form
the power-plant for the operation of the gyroscopo, the camera motor, and the illumina-
tion. The case is built to withstand hydrostatic pressures up to 8000 Ib./sq. in.

The method of operation of the clinograph is green in some detail, together with
interpretation of surveys and tho method of checking for errors. The paper is well
illustrated by photographs of the main parts of the instrument. A. H. N.

173.* How Operators Are Fitting Drilling Equipment and Practices to Conditions.
M. L. Cashion. Oil Gas J., 21.10.43, 42 (24), 67-69.—The paper deals with war-time
conditions and attendant troubles in oil-fiold drilling. The lowering of specifications
for oil-field materials has caused considerable difficulties, involving breakages and
shutdown time. The experiences of one major company in this connection are related
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togother with suggestions for the maintenance of pre-war equipment still inuso. The
author also discusses tho man-powor situation, and makes suggestions for the im-
provement of dolivory of materials and a speeding-up of the drilling campaign.

Tho chief sourco of trouble appears to bo duo to using N.E. (National Emergency)
steels and materials, instead of S.A.E. The author does not agroo with tho claim
made by N.E. manufacturers that N.E. steels give the same service as S.A.E.

A. H. N.

174.* Lay-out for A.C. Drilling Rig. E. H. Lamberger. Oil GasJ., 4.11.43, 42 (26),
48—19.—Powor for a.c. oil-woll drilling rigs is commonly supplied by a sub-station
consisting of eitlior one three-phase or three single-phaso transformers. At the
sub-station any convenient supply voltage, usually 2300 volts, is stepped down to
440 volts for use at the motor terminals. The sub-station also includes a primary
disconnect switch, a primary broakor, and motoring equipment. The sub-station
may bo furnishod completely by tho utility and power motors on the 440-volt sido of the
transformers ; or tho utility may motor tho power at high voltage and make tho
sub-station tho responsibility of tho drilling company. In this case it is often found
convenient to mount the sub-station permanently on a trailor for ease of moving and
sotting up at now location.

Specifications for a.c. drilling equipment for wells to different depths are presented
in tabular form, together with a plan-viow lay-out of a complete a.c. variable-voltage
drilling rig. A. H.N.

Production.

175.* The Réle of Capillarity in Oil Production. G. L. Hasslor, E. Brunner, and T. .T.
Deahl. Petrol. Tech., September 1943, 6 (5), A..M.M.E. Tech. Pub. No. 1623.—
A series of curves has boon obtained showing tho relationship betweon capillary
prossuro and liquid saturation, when the liquid content is being roducod, for a number
of sandstono and limestone spocimons. In ono case tho process was reversed and the
absorption branch of tho curve was examined. This differed in form, and depended
on the saturation at which tho absorption experiment was begun. For the depletion
tho following formula represented tho data for a number of sandstones quite well :—

k = permeability in millidarcys; s— saturation, expressed as a fraction; n =
capillary pressure in atmospheres for air and water.

As tho saturation is roduced, gas ponotrates into smaller and smaller pores, and more
deeply into tho angles at grain contacts, until tho curve seems to become asymptotic
to the pressure axis.

Throe-phase capillary pressure measurements havo also been mado under suction
for gas, oil, and water, and the data are presented on a ternary diagram.

The capillary pressure is not uniquely a function of tho saturation, but depends
also on the previous history of the system. This is due to the complox geometry of
tho pore system, which permits equilibrium with different liquid distributions and
different capillary pressures. Truo equilibrium is possible when both phases are con-
tinuous throughout tho porous medium, but distributions aro possible in which globules
of tho non-wetting fluid become isolated, and they give rise to further capillary
hysteresis (“ trap ” hysteresis). Trapped globules may not be in equilibrium.

Tho displacement pressure is that shown between two immiscible liquids in contact
within a porous material; it is directed towards tho non-wetting fluid, and is the static
pressure that can be developed by the meniscus in the largest available interstice.

Observation of the capillary pressure-saturation relationship for air-water and
air-kerosene systems in a single specimen in succession did not give a constant ratio
of the capillary pressures at all saturations. Tho greatest deviation from the expected
ratio occurred at low saturations, and may be due to the menisci touching the finer,
powdery grains, and places near the points of contact of the large grains.

The silicates can bo arranged in a hardness series that corresponds with their
wettability. In a rock the mineral nature may vary with the particle size.

The critical saturation is the quantity of oil that a rock can hold without escape of



64 A ABSTRACTS.

gas, but hystorosis pormits the existence of the critical distribution of liquid at soveral
saturations, deponding on the previous history of the system. At the critical saturation
even an infinitesimal pressure difference will cause steady gas-flow, at a rate pro-
portional to tho pressure difference.

Gas flows easily through rocks (probably as soparato globules) at saturations above
the critical whonover tho threshold pressure is oxceeded, and no threshold pressure
greater than the displacement pressure can bo obsorved in a rock, however long tho
specimen or however groat the assumed drainage radius. Tho capillary pressure is
everywhere tho samo in a rock in equilibrium.

Tho liquid saturation at tho outflow face of a sand cannot bo less than tho critical
saturation when liquid and gas are flowing, but it oannot bo greater than tho critical
saturation at any finite distance from tho boundary. Tho presence of a finer-pored
medium at tho sand outlet permits tho production of a considorablo amount of tho
liquid from tho coarser sand with very little loss in formation pressure for certain
pressures, and at a lower gas-oil ratio for higher pressures than when thoro is no
finer-pored medium.

Tho role of capillary forces in oil accumulation, and in tho equilibrium vortical
distribution of tho fluids in a virgin field, is discussed. G. I>. H.

176.* Types of Sucker-Rod Pumps. J. Zaba. Oil Gas 23.9.43, 42 (20), 242.—
A descriptive classification of pumps is given. All pumps are first classified as : (1)
tubing pumps, (2) rod pumps, and (3) casing pumps. To tho tubing pumps group
belong all pumps with tho working barrel an integral part of tho tubing. The barrel
is installed on the bottom of tho tubing string, and is run into tho well on tho string,
with plunger assembly lowered into tho barrel on rods. This typo of pump is
characterized by simplicity of construction, has tho advantago of making possiblo uso
of larger-diamoter plunger for given size of tubing, but requires pulling of tubing in
order to service tho barrel. Tubing pumps are thon ro-classified from tho viewpoints
of (1) typo of working barrel used, (2) standing valve arrangement, and (3) typo of
plunger used. Each sub-class is briefly discussed.

To tho rod-pump group belong the pumps, frequently referred to as inort pumps, in
which tho plunger assembly and the barrel form a unit, assombled on the surface and
lowered into thowoll onrods, as a unit. Tho rod pumps havo the obvious advantago of
reducing the time needed for servicing any of the parts of tho pump. Another
advantago is the fact that the highly machined working parts are protected during
process of installation, sinco tho pump is lowered into the tubing as a unit. For a
given size of tubing, however, the plunger diameter of nrod-pump is smallor than that
of a tubing pump. Under heavy sand conditions, settling of sand between barrel
and tubing may be a causo of considerable difficulties. This group of pumps is again
subdivided into the two classes : (1) inverted and (2) stationary inserted pumps.

A casing pump is run into the woll on sucker rods. Packer, on top or bottom of the
barrel, provides the fluid pack-off between barrel and casing at any desired point of
setting. Tho problem of support needed for expansion of tho packer may be solved
by one of soveral possiblo methods : either by special anchoring device, or by setting
on liner, or by extending the gas and mud anchor to tho bottom of tho well. No
tubing is used. As most generally used, tho casing pump is a largo-volumo pump.

A. H. N.

177.* Bottom-Hole Choke Reduces Gas-Oil Ratio in K.M.A. Wells. H. F. Simons.
Oil Gas J., 30.9.43, 42 (21), 39.—Tho regulations governing the gas-oil ratios and
allowables in tho K.M.A. fields are discussed, together with detailed considerations
of tho reasons for the use of bottom-holo chokes. The action of a bottom-hole choke
when installed to control tho gas-oil ratio is twofold : (1) a fluid-seal is established
by raising the fluid-level in the well, so that tho gas cannot come out of tho formation
and by-pass tho oil, a process which is called breaking through ; and (2) it pormits the
oil to bo produced continuously as it enters the woll-bore. Gas coming into the well-
bore aerates the column of fluid and helps to lift it to the surface. Practically a
constant fluid level and bottom-hole pressure are maintained in thowell. Productivity
index of tho well is the basis for tho design of tho choke. Tho choke is run in tho
tubing on a single-strand wire measuring line with small jars and a setting tool. Whon
tho choko has arrived at the setting point, tho wire line is manipulated and the slips
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grip tho interior of the tubing and hold it in place. To pull the choke from the woll
it is only necessary to run in with a spocial socket, drive down to releaso the slips,’
and pick up to retract them. Tho choke used at K.M.A. is of tho positive typo, and it
is necessary to chango boans when it is desirod to alter tho orifice sizo.

Typical data on improvements in gas-oil ratios by using chokes aro presented.
Tho use of chokes to restrict wator production is briofly discussed. Success of bottom-
liolo chokes in maintaining flowing conditions in a woll in the face of increasing gas
and wator production largely dopends on tho reservoir characteristics. Both gas and
water move more readily through tho producing formation than does oil; consequently
tho objectivo is to restrict as much as possiblo tho movemont of tho former two, whilo
onhancing tho possibilities of tho oil getting into tho well-bore. Whore tho gas-oil
contact is woll defined, it is possiblo to establish a fluid-seal so that any gas entering
tho well must first pass through oil or forco oil ahead of it. If tho oil and gas aro not
segregated in tho formation, or if thoro aro alternate streaks producing gas and oil,
tho establishment of a fluid-seal is difficult, and flow bonofits must como primarily
from aoration of tho fluid column and tho maintenance of a constant bottom-holo
pressure. Tho control of water is due to a maintenance of bottom-holo pressure and
the constant removal of water as it enters tho well. A. Il. N.

178.* Counterbalancing—Purpose and Principles. J. Zaba. Oil Gas J., 30.9.43,
42 (21), 56.—Tho need for counterbalance is briefly discussod. Differentiation is
made between actual and offectivo counterbalance—i.e., tho actual load of the woights
and tho counterbalancing result which tho woights exert. Taking into consideration
a unit installation with a beam counterbalance, tho effective counterbalance doponds
on tho point thoweights are placed on tho beam. For instance, if tho woights are placed
between pitman bearing and samson post, the effective counterbalance is loss than tho
actual counterbalance. Tho ratio of decrease will depend on tho ratio of arms of loverago
from tho pitman bearing to tho samson post and from tho centre of gravity of tho
weights to the samson post. If the weights ore placed on tho extension of the boam,
beyond tho pitman bearing, tho offectivo counterbalance is, of course, larger than tho
actual counterbalance. In case of rotary counterbalance, the ratio between actual
and effective counterbalance depends on the radius of gyration of the contre of gravity
of tho weights.

In caso of a beam counterbalance, tho effective counterbalance doponds also on speed
of oporation. For constant spood of operation tho effective counterbalance of a rotary
counterbalance is independent of tho operating speed. In case of a beam counter-
balance, however, changes in spood affect the rate of acceleration and deceleration of
the mass of weights, which results in chango of effective counterbalance. These
changes can bo expressed by formula : Ct — C -(- Ca.  Where Ce — effoctivo counter-
balance (Ib.), C — actual counterbalance (Ib.), g — accloration of gravity (32 ft./sec.!),
a — vertical acceleration (ft./sec.d). An ideal effective counterbalance should equal tho
load consisting of weight of rods plus half of the weight of fluid. An example is worked
out for illustration. The effoct of counterbalance on torque is discussod. To calculate
tho torquo, a formula was used: T — (W — Oe)R sin O, whore T = torquo (in.-1b.),
W = well load (Ib.), Ce= effective counterbalance (Ib.), It = crank radius (half of
stroke) (in.), 0 = angle between instantaneous crank position and position of crank
at bottom of stroke. This formula, which is approximate, assumes uniform motion
of the crank and vertical load at the wrist-pin.

It is indicated that these simple formulae neglect very many important factors.
Theso are to bo discussed in further instalments of this series of papers on pumping.

A.1l. N.

179.* The Explosive Cord. Anon. Oil IVkly, 4.10.43, 111 (5), 14—Tho explosive
cord has been used successfully in removing mud, rust, scale, wax, and other foreign
matter from holes and slots of perforated liner or casing and the opening through
screen pipe. It has also been used to loosen pipe that could not be pulled under safe
strain. Tho cord is rim into the well on the end of a conductor cable, to which it is
joined by a special water-proof, firing-head connection. It is positioned opposite the
perforations or screen to be cleaned, and Is kept straight through its length by a sinkor
bar attached to its bottom ond. Tho cord may be at tho bottom of the well or at
any one or more places up tho hole where perforations are to be cleaned. Under most
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conditions two or moro lengths of cord fastonod together in parallel are used opposite
the section of pipo to be cloanod, and when there are more than one of these sections,
a singlo length of cord joins tho multiple strands used opposite tho perforated sections.
Tlio single cord will have no effect on tho blank casing connecting the sections to bo
cleaned. Perforations at two or moro places can thus be cleaned at tho samo time, but
it is not economical to clean more than ono zone per run if tho zones are moro than
100 ft. apart.

The size of the pipo, the condition of the well, and the tightness of tho formation
against tho pipe determine tho number of cords to use. Tho majority of tho jobs have
probably been done with two cords. Regardless of other conditions, only one cord is
rocommendod in zones likely to give sand trouble. In ono job recently performed to
loosen screen pipe, four cords wore used, and examination of tho screen after it was
pulled out showed that no serious damage had boon done to it. Only the wire wrapping
had been slightly bulged opposito tho perforations in tho liner. The cord is liko a slow-
burning fuse, and can bo used whether there is fluid in tho hole or not; but it is best
used under fluid. Cortain dotails about its operation aro given. A. H. N.

180.* Correct Spacing Increases Gas-Lift Efficiency. Il. F. Simons. Oil Gas ./.,
7.10.43, 42 (22), 78.—Tho paper deals with tho spacing of a conductor pipe in relation
to the standing valvo of an accumulation chamber of an intermittent gas-lift systom.
The system uses a packer, accumulation chamber, a conductor pipo, a bottom-hole
operating valve, and a standing valvo. In sotting tho packer, tho tubing is turned to
roloase tho slips, and then loworod to oxpand the packer. This produces a telescoping
offect as far as tho relation of the conductor pipo to tho accumulation chamber and
standing valvo is concerned. If tho travel of tho packer in sotting is 18-in., then the
conductor pipo approaches the standing valvo that much. If sufficient allowance has
not been made for this travel, tho conductor pipo will sit down on tho standing valvo,
and tho system will not function. If the spacing is too great, tho system will work,
but tho accumulation chambor will not be exhausted each time gas is admitted, and
sand and debris will colloct on top of tho standing valve. For this reason the bottom
of tho conductor pipo should bo approximately 6 in. from tho standing valve mentioned
above, which moans that when the equipment is assembled on the floor for running
in tho hole, the conductor pipe should bo about 24 in. from the standing valve. If a
packer requiring more or less travel to expand is used, tho spacing must be adjusted
accordingly. A.H. N.

181.* First Triple-Zone Completion in Texas Successfully Made in Lake Creek Field.
E. H. Short, Jr. Oil G a s 21.10.43, 42 (24), 76.—Tho proceduro is described after
briefly discussing tho three zones, A, B, and D, which aro to be produced simultaneously.
After tho usual tests, the operational steps involved were as follows : (1) A 7f-in.
dual-complotion packer with junk pusher at lower end was installed in tho casing
above zone D. (2) A 5-in. x 7f-in. packer with circulation port above was installed
a short distance below zone A. This horizon was then washed in with water through
circulating port in the wash-joint. Gas was then injected down the 5-in. casing, and
the water flowed up through the annular space between tho 7§-in. and 5-in. casing.
Wash-joint port was then closed in tho 5-in. and the upper sand allowed to clear
itself. (3) The 2J-in. tubing was set in the 7f-in. packer on bottom with tho tubing
side-door port open. A swab was run down to the choke (choke will not permit swab
to go lower) and the tubing swabbed in order to bring in zones B and D. Side-door
choke closed to separate middle and lower formations. Each zone was thoroughly
tested before the next zone was brought in.
This triple-complotion represents a substantial saving. A. H. N.

182.* Water-Injection Programme Benefiting East Texas. R. W. Byram. Oil Wkly,
25.10.43, 111 (8), 16.— Tho effects of salt-water injection on maintaining pressure and
increasing production in East Texas are given. Since January 1943 tho daily average
production of oil has risen from a low value of 324,627 brl. in February to 382,605 brl. in
September, an increase of 57,978 brl. daily, or 17-9%. During this same poriod the
daily average production of water rose from 340,524 brl. in February to 356,985 brl.
in September, a gain of 16,461 brl., or only 4-8%. During the nine months, despite
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the fact that production constantly rose (with tho oxception of tho short month of
February), tho total decline in pressure wasonly 5-11 Ib., an average of 0-5677 Ib./month.
Total production for tho period was 95,214,585 brl., and 18,632,991 brl. of oil were
produced for each pound of pressuro lost. The average decline/million brl. of oil
produced was 0-0537 Ib./sq. in.

In ordor to provont tho production of salt water as far as possible, tho Texas railroad
commission has instituted two plans. Under one plan it is possiblo to pay for injection
in part by “ bonus oil.” This providos for tho production from somo othor loaso of
1 brl. of oil for each 50 brl. of salt water produced from looses with large amounts
of water and put into somo of tho salt-water-injection systems. A maximum of
8 brl. of oil may be produced for tho crodit of any particular well. However, as a
companion to this programme, tho Commission has, in effect, another ordor which
forbids tho production of more than 5 brl. of wator for every brl. of oil produced, unless
the oxcess wator is turned into somo disposal system for injection. This order, the
first of its kind issued, was sustainod in a decision handed down in the Third Court of
Civil Appeals at Austin on 6th October, 1943. Tho net result of this programme
is to encourage, through tho bonus payments, injection of water through the various
private and public sorvicos offered. Tho ratio order prevents production of large
volumes of water by those operators who foel that the bonus is insufficient.

The paper contains a great number of production and other data. A. H. N.

183.* Effect of Temperature and Vapour Pressure of Oil Upon Volumetric Pumping
Efficiency. G. M. Stearns. Oil Wkly, 25.10.43, 111 (8), 24-29. Paper Presented
before American Petroleum Institute.— The article given in the Oil Weekly is an abstract
of aprogress report entitled “ On Experimental Investigation of Volumetric Efficiency
of Suckor-Rod Pumps.” Tests conducted with an experimental well hook-up, that
simulates actual conditions as nearly as possiblo, have been mado which show a
slightly decreasing volumetric efficiency of a pumping well as tho tomperature of tho
oil is increased. This trend, indicated by the plotted results shown, is believed to bo
tho result of tho lower viscosity of the oil at the higher temperatures, thus causing
increased slippage of tho fluid past tho plunger. Apart from this factor, investigation
was conducted into a possiblo change in plunger fit (resulting from a difference in
coefficients of thermal expansion of the stainloss-steol plungor and cast-iron liners)
affecting efficiency ; also whether or not the increased vapour pressure at the higher tem-
peratures causod lower efficiency. Judging from the data obtained in Sorios A and B,
there was no evidence that tho third factor mentioned above had an appreciable effect,
since decreased volumetric efficiency due to higher vapour pressure should be evidenced
by compression of gas botween the valves at tho beginning of the downstroke. No
such indication could be found from a study of indicator diagrams taken during tho
tests of these two sories.

As to the offoet of differential expansion of the plungor and linors, it is believed that
this would cause a closor fit of the plungor at the higher temporature, since tho co-
efficient of thermal expansion for stainless steel is in general higher than that for cast
iron. So such expansion would partly annul tho effect of additional leakage duo to
reduced viscosity of tho oil. It should be pointed out, however, that no data have
been obtained regarding the exact composition of the stool and cast iron of tho plunger
and liners used on tho tost in order accurately to evaluate tho coefficients of expansion
of tho two materials.

Further data on vapour pressure gas-lock show that it is impossible to pump oil
from awell with a reasonably high pump efficiency using the ordinary sucker-rod pump,
if tho vapour pressure of the oil exceeds the submergence pressure on the pump.
Furthor, it loads one to believe that botter pump action can possibly be obtained on
certain low-fluid-level wells by providing some means of lowering the vapour pressure
of the oil entering the pump. These test results emphasize tho importance of placing
a pump as near the bottom of the holo as possible, in order to have a maximum
submergence pressure. A. H. N.

184.* Plastic Plugbacks in East Texas. J. E. Bailey and C. E. Dimit. Oil Oas J.,
28.10.43, 42 (25), 52-53. Paper Presented before American Petroleum Institute.—
Since November 1942 plastics have boon usedto plug off water in wells in the East
Texas field, using only the dump-bailer method. The plastic now being used is
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similar to backolito, and is a cloar amber liquid containing no undissolved or sus-
pended partidos. This particular plastic has the property of changing from a liquid
into a solid by the application of heat. The higher the temperature, tho faster this
particular plastic changes into a solid and, conversely, tho lower the tomperaturo tho
slower is tho transformation. Tho East Texas field has a bottom-liolo tomperaturo
in tho neighbourhood of 145° F., at which temperature this plastic solidifies in approxi-
mately 12 hrs. Becauso of tho comparatively few jobs outside of the East Texas
field, the longth of time required for this hardening process to take place in wolls of
different bottom-holo temperatures cannot bo definitely stated. Tho setting times at
different temperatures as measured in tho laboratory are given, ranging from 30 hrs.
at 135° F. to 1 hr. at 195° F. Setting in wells takes longer, probably duo to poor
heat conductivity in the largor sample. Tho viscosity of tho plastics at 00° F. is
circa 200 cp. Dotails of penetration of strata by tho plastic liquid and tho use of Jel-
flako to reduce ponetration are given. Properties of tho solid—comparable to thoso of
comont— are discussed. The oquipment and mothod of use are described.

At the presont time a minimum prico of about $300 has boon established for plugging
services, which includes supplying 30 gals, of plastic, if noedod. Charges for electrical
log, tubing crews, and matorials vary as desired by individual operators, but tho total
charges for a complete job should be in the neighbourhood of $600-1000. Thoso costs
are to bo compared with costs of different types of cement jobs of S500-3000, depend-
ing on typo usod. It is gonorally conceded that tho averago plastic plug job is con-
siderably cheaper than tho a%'orago bradonhead squeeze or retainor squeezo (the two
most successful types of comonting jobs in East Texas).

Typical results of such plug-backs aro given in tablos and are discussod. At tho
present timo several plastics aro in various stages of development. It is felt that
desired sotting times can bo obtained with resins that will range from 120° to 209° F. ;
tho low range will uso a rosin that sets in 612 hrs., and tho uppor rango, around 200° F.,
will use arosin that hardens in 2or 3 hrs. Also envisioned for tho future is tho uso of a
catalytic sotting resin that will provide greater elasticity of operation than the presont
thermal setting resins. A.H.N.

185.* Surface Pumping Equipment—Speed Reducers. J. Zaba. Oil Gas J., 28.10.43,
42 (25), 58.—A brief historical sketch of speed reducers for pumping oquipment is
given. Original worm-gear reducers furnished a smooth and silent modium of trans-
mission of power, but their transmission efficiency was rathor low. When the trend
of field practices towards savings in operating expenses became more pronouncod, tho
spur-gear pumping unit was introduced. Tho spur gear was more efficient from tho
standpoint of transmission of powor than the worm goar, but was noisy in operation.
Modern holieal and herringbone-goar speed reduces combine quietness and smoothness
of operation with high efficiency of transmission. A geared speod reducor consists
of several olemonts, each of which is a factor contributing towards satisfactory sorvico
of the unit. These elements are : (1) tho high- and low-spced shafts (tho low-spoed
shaft connected through crank to tho well load is subjected to torsion and bending;
the high-speed shaft is subjected to torsion and also to bending if the reducer is con-
nected to tho prime mover by V-belt); (2) the bearings which aro subjected to pressure ;
(3) tho gears which have to withstand tension and wear ; (4) tho housing, which must
resist pressure (an improperly designed housing may bring about eventual misalign-
ment of gears); (5) the lubricating system; (6) tho sealing system, the function of
which is to prevent leakage of the lubricant and to eliminate intrusion of dirt and other
foreign matter into the housing; (7) tho foundation.

Tho first four items are usually beyond the control of the operator, as they are
determined by tho designor. The mechanics and dynamics of speod reducers aro
discussed. Tho effects of balance on load, position of crank, and length of stroko are

studied in some detail. Formulae are given for calculating loads and torques.
A. H. N.

186.* Petroleum—Past, Present, and Future. P. K. Frolich. Industr. Engng
Chem., 1943, 35 (11), 1131.—A statistical review is given of the United States and
World production and consumption of petroleum over the period 1920-1942. Graphs
are presented which show the annual production of various petroleum products, the
number of passenger cars, gasoline consumed, number of domestic oil burners installed,
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crudo production, and reserve estimates. From a consideration of these data it
is concluded that thoro will bo no immodiato shortage of petroleum, but that in the
next or later generation a shortage of tho natural product will occur. W hen this takes
place synthetic products from gas reserves, shales, coals, and vegetable produce will

gradually work their way into the picture. TW. H.
187.* Surface Pumping Equipment—Prime Movers. J. Zaba. Oil Gas J., 4.11.43,
42 (26), iil—53.—The hydraulic horsepower can bo calculated from

_ QX WXL QX WXL

-nya’r. 33000 x 24 x 00 33,000 x 1440

whore H.P. hydr. = hydraulic horso-power ; Q = barrels of fluid in 24 hours; W =
weight of barrol of fluid (Ib.); L — lift (ft.).

Tho lift, which is tho distanco from tho surface to tho pumping-fluid level, can be
either measured or calculated. Measurements can bo mado by use of any of tho avail-
able fluid-lovol determination methods. Calculations can be made from data on tho
producing bottom-holo pressure or from information on well's static bottom-liolo
pressure and productivity index factor. The method of calculation is given.

The polished-rod horso-power is given by

WE or o £ X 3% Ns%bds

where H.P. pr. = polished-rod horso-power; A = areaofcard (sq.ins.); S — polished-
rod stroke (ins.); N = strokes/min.; C — calibration constant (Ib./in.) of card height;
L — length of card (in.).

A study of efficiencies is made. An overall 40% may be taken for approximate
calculations. An empirical formula may be used for power necessary for overcoming
friction of tho subsurface system. This formula can bo written as follows :

TIP f - iWr_+ 25 X N
33,000.
Where H.P. /. = power to overcome subsurfaco friction; Wr= weight of rods
(Ib.); S = length of polished-rod stroke (ft.); N = number of strokos/min. Power
calculated with this formula added to tho hydraulic horse-power as calculated from
Fonnula 1would givo approximate polished-rod horse-porver requirement. By assum-
ing surfaco efficiency, brako horso-power requirements would bo arrived at.
A. H.N.

188.* Abstracts of Papers Presented before American Petroleum Institute. Anon.
Oil Wkly, 15.11.43, 111 (11), 35— 38.— The following papers are abstracted : (1) Per-
meability as Related to Productivity Index, by N. Johnston and J. E. Sherborne;
(2) A New Application of Water Injection for Maintaining Reservoir Pressuro and
Increasing Natural Water Drive, by W. L. Horner and D. R. Snow ; (3) Tho Foaming
Tendency and Stability of Crudo Petroleum, by W. H. Somerton; (4) Preliminary
Field Tests for Determining Required Injection Volumos and Pressuro, and Plant
Capacity, by J. H. Cable; (5) Geological Factors Involving Secondary Recovery,
by C. R Fettke; (6) Influence of Fluid Saturation on Secondary Recovery of Oil,
by P. A. Dickey; (7) Prediction of Secondary Recovery from Core Analyses, by R. C.
Earlougher; (8) Influonce of Viscosity of Crude Oil on Secondary Recovery, by W. A.
Heath; (9) Theoretical Calculations for Use in tho Installation and Operation of
Secondary-Rocovery Projects, by G. H. Fancher; (10) Surface-Tension Effects in
Secondary Recovery, by P. D. Torrey; (11) Electrical Model Studies of Secondary
Recovery, by W. L. Horner ; (12) Economic Factors in Secondary Recovery, by W. B.
Berwald; (13) Standardization of Electrical-Log Headings, by W. L. Jarvis; (14)
Counterbalancing of Oil-Well Pumping Engines, by E. N. Kemler; (15) Building tho
“ Big Inch ” Pipe Lines, by B. E. Hull; (16) Manpower for Oil Production, by J. M.
Lovejoy; (17) Drilling Efficiency Under Wartime Conditions, by A. H. Rowan;
(18) Wartime Instruction and Training of Employees, by L. S. Wescoat.
A. H.N.
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189.* Drilling and Production Patents. L. E. Couch. 2,327,340, 24.8.43. Appl.
9.12.40. Perforating gun for oil-well casings.

J. S. McDonald and W. E. A. Ruska. U S.P. 2,327,362, 24.8.43. Appl., 5.10.40.
Improvement in guns for casing.

O. R. Rowo. U.S.P. 2,327,461, 24.8.43. Appl. 10.2.42. Trailer derrick in
combination with a tractor.

J. D. Spalding. U.S.P. 2,327,467, 24.8.43. Appl. 18.1.38. Rotary draw-works.
T. S. Chapman. U.S.P. 2,327,501, 24.8.43. Appl. 5.12.40. Drilling fluid.
C. J. Coberly. U.S.P. 2,327,503, 24.8.43. Appl., 2.8.40. Well-pump construction.

J.C.Conradand H.L. Conrad. U.S.P.2,327,506,24.8.43. Appl.8.11.41. Footage
indicator for drilling.

C. \V. Savitz. U.S.P. 2,327,610, 24.8.43. Appl. 6.6.38. Circulation valve for use
in oil-wells.

T. S. Harris. U.S.P. 2,327,637, 24.8.43. Appl. 10.6.40. Deop-woll pump.

W. L. Hornor. U.S.P. 2,327,642, 24.8.43. Appl. 3.1.38. Method and apparatus
for measuring porosity of solids.

L. C. Miller. U.S.P. 2,327,658, 24.8.43. Appl. 12.12.39. Methods of and means
for orienting tools in well-bores.

H. O. Williams and A. A. Jons. U.S.PP. 2,327,686, 2,327,687, 24.8.43. Appl.
1.8.38. Methods of making deep-well scroens.

A. L. Armontrout. U.S.P. 2,327,693, 24.8.43. Appl. 4.4.41. Apparatus useful
in directional well drilling.

T. W. Bumam. U.S.P. 2,327,996, 24.8.43. Appl. 24.11.41. Process of dehydrat-
ing minoral-oil omulsions.

D. H. Furse and L. J. Neuman. U.S.P. 2,328,001. 24.8.43. Appl. 11.3.40.
Means and method of bringing oil wells into production.

M. Hattan. U.S.P. 2,328,013, 24.8.43. Appl. 8.12.41. End fitting for higli-
pressuro hose.

C. S. Crickmor. U.S.P. 2,328,127, 24.8.43. Appl. 25.41. Sucker-rod stripper.

W. W. Foster. U.S.P. 2,328,133, 24.8.43. Appl. 21.11.41. Pull-lino drum and
mounting for catheads.

F. 1. Alexander. U.S.P. 2,328,247, 24.8.43. Appl. 8.12.41. Casing gun for
perforating oil-well pipes.

L.L.llazen. U.S.P. 2,328,274, 24.8.43. Appl. 10.6.40. Earth drilling mechanism
for wells.

G. F. Turechek. U.S.P. 2,328,308, 24.8.43. Appl. 30.5.42. Gun perforator for
oil-well pipes.

G. F. Turechek and L. Spencer. U.S.P. 2,328,309, 24.8.43. Appl. 19.9.42. Firing-
head for gun perforators.

F. K. Daniol. U.S.P. 2,328,426, 24.8.43. Appl. 26.8.38. Drilling fluid.

H. Hoovor, Jr. U.S.P. 2,328,555, 7.9.43. Appl. 27.5.40. Well logging by hydro-
carbon analysis.

G. W. Miller and W. L. Kimsoy. U.S.P. 2,328,663. 7.9.43. Appl. 20.5.40.
Well-pumping derice for multi-well systems.

H. P. Miller. U.S.P. 2,328,735. 7.9.43. Appl. 7.4.41. Under-roamer for oil
wells.

B. H. Barnes and B. S. Minor. U.S.P. 2,328,771, 7.9.43. Appl. 12.11.40.
Apparatus for installing protectors on drill-pipe.

P. T. Bynum. U S.P. 2,325,782, 7.9.43. Appl. 23.5.41. Fluid %ell perforator.
J. D. Luebkeman. U.S.P. 2,328,819, 7.9.43. Appl. 14.2.42. Hose coupling.
C. M. O’Leary. U.S.P. 2,328,840, 7.9.43. Appl. 3.6.40. Liner ranger.
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C. M. O’Leary. U.S.P. 2,328,841. 7.9.43. Appl. 21.1.41. Times intermittor.
A. L. Stono. U.S.P. 2,328,856, 7.9.43. Appl. 20.3.40. Composite drill collar.

G. Allen. U.S.PP. 2,329,025, 2,329,026, 7.9.43. Appl. 27.6.42. Processes for
breaking petroleum emulsions.

G. H. van Leeuwen. U.S.P. 2,329,148, 7.9.43. Appl., 18.9.36. Process of im-
pormeabilizing, tightening, or consolidating grounds and other earthy and stony
masses and structures.

M. W. Frack. U.S.P. 2,329,157, 7.9.43. Appl. 30.4.41. Well-treating tool.

T. R. Thoren and B. C. Bredenbeck. U.S.P. 2,329,165, 7.9.43. Appl. 27.2.42.
Thread protector.

A. E. Hambly. U.S.P. 2,329,196, 14.9.43. Appl. 15.7.40. Pipe tong.

L. A. Schmidt, Jr. U.S.P. 2,329,223, 14.9.43. Appl. 23.6.42. Substratum water
control.

L. L. Snyder and A. Holander. U.S.P. 2,329,225, 14.9.43. Appl. 3.12.40. Coring
device.

M. Roagan. U.S.P. 2,329,295, 14.9.43, Appl. 22.3.40. Mud screen.

H. J. Pankratz. U.S.P. 2,329,359, 14.9.43. Appl. 21.11.41. Well pump of the
hydraulic type.

A. K. Flynn. U.S.P. 2,329,461, 14.9.43. Appl. 12.1.42. Mud-trap drilling pit.

F. A. Diehl and M. B. Cockburn. U.S.P. 2,329,597, 14.9.43. Appl. 10.3.42.
Directional drilling sub for oil wells.

M. Do Grooto and B. Reiser. U.S.P. 2,329,699, 21.9.43. Appl. 8.9.41. Process
for breaking petroleum emulsions.

M. De Grooto and B. Reiser. U.S.P. 2,329,700, 2,329,703, 21.9.43. Appl. 20.10.41.
Processes for breaking petroleum emulsions.

F. M. Varney and J. A. Vamoy. U.S.P. 2,329,732, 21.9.43. Appl. 8.9.41.
Signalling deviation dotector for drilling wells.

W. M. Crook. U.S.P. 2,329,745, 21.9.43. Appl. 15.10.40. Means of protecting
bearings of roller bits.

B. Corf. U.S.P. 2,329,878, 21.9.43. Appl. 14.3.41. Drilling fluid and the method
of drilling and lubricating wells.

A. M. Rizziar. U.S.P. 2,329,913, 21.9.43. Appl. 1.8.39. Oil-well pump.
J. T. Phipps. U.S.P. 2,329,939, 21.9.43. Appl. 15.4.40. Well tool.
M. M. Vcerhoul. U.S.P. 2,329,960, 21.9.43. Appl. 26.7.41.Float-valve.

J. H. Wiggins. U.S.P. 2,329,965, 21.9.43. Appl. 2.12.38.Side wall for  floating
tank roofs.

J. H. Wiggins. U.S.P. 2,329,966, 21.9.43. Appl. 24.5.40. Floating tank roof-
seal.

J. H. Wiggins. U.S.P. 2,329,967, 21.9.43. Appl. 12.2.42.Supporting structure
for floating tank roofs.

W. L. Church and W. R. Holleron. U.S.P. 2,329,981, 21.9.43. Appl. 24.6.40.
Drill steam valve.

B. W. Sowell. U.S.P. 2,330,083, 21.9.43. Appl. 3.3.42. Rotractablo drill-bit.

R. C. Buchan. U.S.P.2,330,110, 21.9.43. Appl. 31.10.41. Method for placing
explosives in shooting wells.

D. D. Powers. U.S.P. 2,330,144, 21.9.43. Appl. 45.39. Apparatus for treating
wells.

H. A. Reimers. U.S.P. 2,330,145, 21.9.43. Appl. 2.8.40. Method of sealing
pores in subterranean formations contiguous to deep-well bores.

J. C. Stokes. U.S.P. 2,330,155, 21.9.43. Appl. 11.5.42. Coring apparatus.
a
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J. C. Stokes. U.S.P. 2,330,157, 21.9.43. Appl. 1.8.42. Wire-line core-barrol.

R. C. Bakor. U.S.P. 2,330,258, 28.9.43. Appl. 22.9.41. Trip device for well
apparatus.

R. C. Bakor. U.S.P. 2,330,259, 28.9.43. Appl. 22.9.41. Well packer.

C. E. Burt. U.S.P. 2,330,265, 28.9.43. Appl. 16.5.41. Explosive trip forwell
devices.

C. E. Burt. U.S.P. 2,330,266, 28.9.43. Appl. 16.3.42. Cementing plug.
C. E. Burt. U.S.P. 2,330,267, 28.9.43. Appl. 3.4.42. Woll cementing apparatus.
E. Babcock. U.S.P. 2,330,327, 28.9.43. Appl. 17.12.41. Pressure coro-takor.

W. J. Crites. U.S.P. 2,330,336, 28.9.43. Appl. 9.12.40. Apparatus for pumping
fluids from wells.

D. W. Jayne. U.S.P. 2,330,366, 28.9.43. Appl. 26.7.40. Apparatus for prevent-
ing evaporation from oil-storago tanks.

R. W. Stuart. U.S.P. 2,330,394, 28.9.43. Appl. 25.7.40. Detection of salt in
drilling fluids.

F. A. Groetjen. U.S.P. 2,330,419, 28.9.43. Appl. 28.4.41. Oil woll pumping
unit.

F. N. Fossati. U.S.P. 2,330,432, 28.9.43. Appl. 6.2.42. Weight indicator.

M. De Grooto. U.S.P. 2,330,474, 28.9.43. Appl. 25.6.41. Process for breaking
petroleum emulsions.

O. J. McCullough. U.S.P. 2,330,509, 28.9.43. Appl. 30.6.40. Gun toster.
C. C. Dyer. U.S.P. 2,330,564, 28.9.43. Appl. 12.5.41. Mud ojoction control.
C. N. Anderson. U.S.P. 2,330,659, 28.9.43. Appl. 2.5.41. Comonting plug.

M. C. Leverett. U.S.P. 2,330,721, 28.9.43. Appl. 18.5.42. Method of dotonnining
connate water content of cores.

S. T. Sikes, Jr. U.S.P. 2,330,752, 28.9.43. Appl. 24.11.41. Rato-of-penotration
indicators.

S. T. Sikes, Jr. U.S.P. 2,330,753, 28.9.43.Appl. 24.11.41. Direct-reading rato-of-
ponetration motor.

C. L. Allen. U.S.P. 2,330,795, 5.10.43. Appl. 17.4.40. Rotary well-drillinc
machinery.

C. F. Terrell, Jr. U.S.P. 2,330,933, 5.10.43. Appl. 20.11.40. Drilling apparatus.
H. Schindler. U.S.P. 2,331,049, 5.10.43, 17.4.41. Drilling mud.
L. Spencer. U.S.P. 2,331,057, 5.10.43. Appl. 4.3.42. Gun perforator.

J. C. Stick, Jr. U.S.P. 2,331,058, 5.10.43. Appl. 14.8.42. Firing apparatus for
gun perforators.

H. A. Hansen. U.S.P. 2,331,072, 5.10.43. Appl. 24.1.41. Method and means of
developing oil-fields.

W. X Williams. U.S.P. 2,331,151, 5.10.43.  Appl. 24.1.39. Fluid-actuated pump.

F.  Willis, Jr. U.S.P. 2,331,152, 5.10.43. Appl. 17.3.41. Means of logging wells.

F. N. Alquist. U.S.P. 2,331,155, 5.10.43.Appl. 15.8.39. Treatment of wells
with paraffin solvents.

J. S. Gordy. U.S.P. 2,331,185, 5.10.43. Appl. 9.5.40. Cementing tool.
A. H. N.

Transport and Storage.

190.* Ingenious System Recovers Tank-Generated Vapours. Anon. Oil Gas J.,
30.9.43, 42 (21), 57.—A description is given of a small plant consisting of a scrubber
and compressor, which has been installed in a Californian field, with the object of re-
covering vapours from the crude tanks and delivering them to the gathering system
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of a gasolino plant in tho vicinity and fed principally from oil and gas separation units
in the surrounding field. R. A. E.

191.* Bacterial Corrosion of Water-Cooling Pipes. O. L. Clark. Oil Gas J., 7.10.43,
42 (22), 65.—Unexpectedly severe internal corrosion of water-cooling pipo-lines in a
roller bearing factory at Canton, Ohio, has been attributed to sulphate reducing
bacteria. The water, which is from a well, has a high calcium sulphate content,
but from tho analyses given would not appear to bo corrosive, and has caused no
corrosion difficulties in the city water-lines. An examination of tho corrosion products
from tho above linos revealed tho prosonco of large amounts of sulphur, either as
sulphides or free sulphur, which woro not present in tho water, and could not bo
produced from the calcium sulphate under normal conditions. It was also apparent
that H2S was being evolvod in the water systom and that tho corrosion was slowly
spreading throughout tho systom. A bacteriological examination of the water was
made and tho sulphate-reducing bacteria identified. Cultures from this bacteria
caused sovoro corrosion of iron in the laboratory. It is suggested that chlorination
of tho wator is the best means of eliminating tho bacteria. C. L. G

Crude Petroleum.

192.* Refining West Texas Crude. H. H.Wonzke. Oil GasJ., 14.10.43, 42 (23), 43.—
Increasing quantities of West Texas crudo will bo available to refinersin the Mid-Conti-
nent. Problems arising from tho use of these high-sulphur content oils are (1) corrosion
of equipment, (2) moro drastic treatment of products for tho markot. There are wide
variations in gravity, gasolino content, sulphur content, salt content, and the form in
which salt is present (brine or crystals), between crude oils from different fields in West
Texas. Tho properties, yields of products, analysos of products (including sulphur
distribution and type), and results of cracking a distillate/residue blond in a Dubbs
pilot plant are givon for a crudo oil from the Slaughtor-Duggan fiold. The straight-
run gasolino from this crude contains 0-32% sulphur, mainly due to high boiling
morcaptans, sulphides, and disulpliidos. It is desirable to remove morcaptans as far
as possible to improve load susceptibility. Tho Unisol process may bo used for this
purpose. Tho cracked gasoline contains 0-68% sulphur, of which 0-3% is present as
mercaptans and much of tho balance duo to ring sulphur compounds. The Unisol
or similar process is recommonded for mercaptan romoval. To reduce total sulphur
content of these gasolines to maximum 0-1% is unnecessary and wasteful, and upward
revision of this limit which still applios in certain States is recommended.

Experience gained in a thermal cracking plant operating on redueod crude from this
crude and originally constructed without thorough appreciation of tho corrosive nature
of the oil is given, with inspection detoils. Indications are given of the typo of alloy
steel required in various sections and where linings are desirable. Data on tho re-
forming of a West Texas gasolino are provided. The fluid catalytic cracking procoss
can bo utilized for treatment of gas-oils of relatively high sulphur content, using silica-
alumina catalyst. Refractory linings are used in cortain sections and alloy liners in
others whon treating such oils. Considerable sulphur reduction is obtained by one-
pass treatment followed by acid refining or by a two-pass treatmont, which also
improves fuel quality. R. A, E.

Cracking.

193.* Cracking Technology. Part2. Causes of Coke Formation. C. A. Wagner. Oil
GasJ., 9.9.43, 42 (18), 66.—The author discusses many conditions of cracking in which
carbon deposition occurs. In somo cases it seems cortain that strongly exothermic
polymerization reactions producod coke by dohydrogenation of complex polymers.
The polymers separato out as a liquid on tube walls, and, owing to slow movement,
aro not able to escape from the zone of high temperature and are destructively dis-
tilled producing coke, asphaltenes, etc. Quenching by tho introduction of controlled
quantities of cooler oil, at points where the hot material leaves the reactor to enter the
fractionator, avoids further decomposition by limiting the time of contact at high
temperatures. Quenching temperatures must be lowered as pressure of tho hot
vapours is reduced ; at 100 p.s.i. the vapour may be safely handled at 700° F., but at
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5 p.s.i. a temperature aa low as 500-600° F. is necessary to avoid coking. Large
roservoirs of slow-moving hot oil enable coking to take place. Although tho rate of
cracking, as measured by the disappearance of charging stock, is affectod by timo
and temperature only, and not by pressure, tho character of tho product is influenced,
greatly by pressure as well as by tomperaturo and time. The composition of tho gas
produced is a function of tho temporature and pressure, and to a less extent of tho
composition of tho chargo. In general, it may bo said that tho olefin content of tho gas
produced will riso as tho temperatures are incroasod and will decline as the pressure
on the reaction zono is raised. W. H. C

194.* Cracking Technology. Part 4. Cracking Recycle Stock. C. R. Wagner. Oil
Gas J., 30.9.43, 42 (21), 45.—Results of early experiments on pressure distillation of
virgin gas oil and a recycle stock of similar boiling rango are prosontod. Thoso wero
carried out at a pressure of 95 Ib. per sq. in. and at tomperaturos varying betwoen
750° F. and 806° F., tho results showing that much higher temperatures aro required
to crack the recycle oil. Also, whon cracking tho fresh gas oil, increase in distillation
rate (i.e., temperature) resulted in decreased polymerization of tho tar for similar
overall yields of distillate.

These results are supported by other experiments, leading to tho conclusion that
longor exposure of cracked products to cracking condition results in molocular re-
arrangements which enable the material loft in tho still to resist further treatment at
the same temperature.

It would bo difficult to repeat theso oxperimonts in modern plants operating at much
highor pressures and tomperatures, and tho results would be of limited value, as tho
coils of @ modern combination unit oach receive a mixture of fresh and recycle stocks,
some containing considerable heavy gasoline. Stripping of theso heavy gasolinos
from recycle cuts is desirable as far as practical considerations, particularly in regard
to fractionating tower pressures, permit. R. A. E.

195.* Cracking Technology. Part 5. Commercial Unit Yields Confirm Pilot Plant
Data. C. R. Wagner. Oil GasJ., 7.10.43, 42 (22), 73.—A comparison has beon mado
between the results obtained in a commercial multiple-coil cracking unit and those in a
laboratory size unit processing reformer charge, light gas oil, heavy gas oil, and vis-
breaker charge from lllinois crude. Five runs wore mado on each stock, varying
tho crack per pass in order to duplicato plant conditions. The result show that
comparable results are obtainable, the greatest troublo being in socuring a proper
mixture of rocyclo stock and frosh chargo. This is best checked by watching tho
distillation range and aniline point of tho chargo to tho coils. Yields from tho different
stocks indicate that the light gas oil is the most resistant, as it contains recycle stock
from the other charges after processing. The two heavy oil coils produco little gasoline,
but mainly gas oil for tho light oil cracking coil. Data on the experimental runs
are given and a tabulation of the comparative yields from the light-oil charge under
experimental and commercial operating conditions. C. L. G

196.* Cracking Technology. Part 6. Catalytic Cracking Processes in Use To-Day.
C. R. Wagner. Oil Gas J., 14.10.43, 42 (23), 67.—Brief descriptions of tho Houdry,
Fluid Catalyst, and T.C.C. catalytic cracking processes are given. Few details
are available concerning the Phillips Petroleum Co’s. Cycloversion Process, but it is
said to yield highly aromatic products from naphthas and selected gas oils. Catalytic
cracking invariably produces a higher ratio of aromatics to olofines than thermal
processes, but the total aromatics in the distillate of E.P. 400° F. may bo little greater
except under selected conditions of charging stock and catalyst.

Characteristics of catalytic processes are absenco of heavy fuel-oil polymers in rocyclo
stock and the aromatic nature of the recycle stock. Possible explanations aro
advanced.

At present the most common process used for catalytic reforming of naphtha is that
known as hydroforming, which is briofly described and illustrated by flow sheet.
Other processes are in the development stage. Hydroforming yields a product rich
in aromatics—e.g., from a narrow boiling cut consisting essentially of n-heptano and
methylcycZohexane a product, rich in toluene, can bo obtained. The reaction stage



ABSTRACTS.

seom to bo (1) dehydrogonation of paraffins, (2) eyclization to cyciohexano derivatives,
(3) dohydrogenation of tho naphthonos. Higheryields and octane numbors ore obtained
by this process than by thermally reforming tho same stock. R. A. E.

197. Cracking Technology. Part7. Reforming Naphthas by Thermal Methods. C. It.
Wagner. Oil Oas J,, 28.10.43, 42 (25), 62.—Tho effect of temperature and pressure
conditions during reforming on tho yield and properties of gasolino produced are briefly
discussed, with tabulated data and graphs showing thoso relationships.

The recirculation of C3and C4gases through tho reforming unit enables tho tempera-
ture to bo raised, increasing tho crack per pass and tho O.N. of the reformate, and also
producing somo high O.N. polymerizato, although requiring additional fumaco and
gas-recovory oquipmont. Allowance must also bo mado for tho additional butane
produced in determining tho gasolino butane requirements. From data on tho octane
ratings of reformed 250-400° F. Illinois naphtha it is shown that tho rate of incroaso
in crack por pass doos not bring about a proportional increase in octane rating.
Similarly, tho distillation curves approach an equilibrium point, any further increase
in crack per pass increasing tho production of gas and fuel oil.

Reforming tends to remove mercaptans, and hence improves lead susceptibility,
but increasos in”coil pressure tend to favour tho formation of mercaptans from H2S
and olofins. It is necessary for the refinor to determine tho optimum boiling range of
tho naphtha and tho temperature or crack per pass for reforming operations, and, in
genoral, thoro should be as close fractionation as possible between the light gasolino
and tho naphtha to bo reformed. Based on data on Mount Pleasant, Michigan
crude, it is shown that all possiblo n-octano should be loft in the naphtha and all
aromatics and naphthonos boiling below 250° F. in the gasolino cut, whereas leaving
n-hoptano in tho roformor chargo would also exclude methylcyc/o liexano and tolueno
from tho gasolino cut, unless very close fractionation equipment wore available to
soparato them. C.L. G

Refining and Refinery Plant.

198.* Removal of Organic Sulphur Compounds from Gases. N. Booth and L. J.
Jolloy. J. Soc. Chem. Ind., 1943, 62, 87-88.—Gases such as water gas, coal gas, and
coke-oven gas contain appreciable quantities of organic sulphur compounds, chiofly
as carbon disulphido and oxysulphido, and tho paper describes how these compounds
can be greatly reduced by water-washing under pressure. Thus at 15 atmos. pressure
the sulphur in a coal gas has been reduced from 0-2 to 2-7 grains per 100 cu. ft. Tho
2-7 figure sooms to be a minimum, probably duo to the presence of water-insoluble
sulphur compound such as thiophcn. T.C.G. T.

199.* Handling Sour Crudes. J. P. O’'Donnell. Oil Oas J., 3.6.43, 42 (4), 27.—Tho
difficulties encountered in refining sour crudes include : (1) additional refining to obtain
products of good quality; (2) dangor to personnel from toxic gases; (3) rapid cor-
rosion of plant; (4) firo and explosion hazard. Some experiences obtained by tho
S.0.C. Now Jorsey in handling sour crudes are described and explained.

Crudes showing HZS concentration of more than 0-05 cu. ft. of HjS/100 gall, are
classed as dangerous. All W. Texas crudes are so classed, regardless of HZS content.

A preliminary alkali wash is given to reduce corrosion on the plant. Preliminary
topping in sholl-stills also reduces corrosion in the pipe-stills and columns. Anhydrous
NHj is introduced into overhoad distillation plant to maintain tho water in tho stream
at pH 6-5 approximately.

Tho virgin naphtha from tho crude tower is high in HZS, which is most economically
disposed of by removal with the propane in a stabilizer, tho mixture being burnt as fuel.
Tho stabilized naphtha is soda washed and sweetened or treatod with acid and alkali.

Fire and explosion hazards are introduced by the formation of pyrophoric iron
sulphide on tank walls. Tho danger is reduced by uso of floating-roof tanks and by
suitable tank-lining compositions.

Arrangements for safeguarding of personnel include respirators, first-aid training,
and a strictly organized routine for sampling, gauging, and general handling of
products. C. G. G.
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200.* New Data on Activated Bauxite Desiccants. R. G. Capoll, R. C. Amero, and
J. W. Mooro. Chem. Met. Engng, July 1943, 50 (7), 107-110.—Tho new granulated
desiecant described is called “ Florite.” It has boon used both in laboratory scalo and
in large-scale operations of rubber synthesis and in natural gas, rofinory gas, liquid
propano, and pipo-line products (up to fuel oil) dehydration. Its properties and be-
haviour aro described togothor with tho effects of such factors as column height,
fluid velocity, etc., on its dehydrating qualitios. Data are presented both graphically
and in tabulatod form. Pressure drop for liquid drying is smaller than for gases, sinco
linoar velocities aro much smaller. A plant passing 22 gals./sq. ft./min. of naphtha
through a 10-ft. bod of mesh Florite will liavo a pressuro drop of only 6-9 Ib./sq. in.
Tho pressure drop through gas-drying units is more critical bocauso higher velocities
and greator bod depths aro used. For oxamplo, a pressure drop of 15 1b./sq. in. was
moasurod across a 20-ft. bed of i mesh Florite drying 2,000,000 S.C.F./hour at
920 Ib./sq. in. pressure and 56° F. For this reason, 4 mesh has been the most widely
used size.

The question has often arisen as to what is tho maximum velocity at which gas can
be passed up through a bed of Florite desiecant without disturbing tho bed and causing
abrasion of tho granules. Up to tho present timo, no satisfactory correlation of
pressure, temperature, mesh sizo, and lifting velocity has been found. An arbitrary
limit of 100 ft./min. has boon set on the flow of gas through 4-mesh Florite, although
the majority of plants do not exceed 60 ft./min. and, in addition, the main drying
cycle is generally carried out with the gas flowing down through tho towor, only the
smaller flow of regeneration gas going in tho other direction. Ono plant operating
with an upflow velocity of 180 ft./min. has shown consistently poor capacity and
abrasion of the granules, regardloss of tho type of desiecant used; another plant
with a downflow velocity of 125-150 ft./min. at 1050-Ib. pressure has boon troubled
with abnormally high pressure drop. For liquid products, velocities rango up to
30 gal./sq. ft./min. representing a good average. On regeneration, gas velocities
cot-responding to good practice on a gas-drying unit of similar sizo aro used.

Regeneration and incidental operations are discussed. Tho paper ends with a study
of possible applications in the chemical industries generally and potroleum industry
particularly. A.H. N.

201. New Approach to Continuous Reactor Design. Parti. A. Brotliman, A. P. Weber
and E. Z. Barish. Cliem. Met. Engng, July 1943, 50 (7), 111-114.—The paper deals
with a new theoretical approach to the problom of design of continuous processing
equipment for carrying out liquid-phaso reactions and other combining and mixing
operations. By use of tho methods doveloped by the authors, it lias been found in
practice that a close approximation of the actual performance of tho equipmont can
be predetermined, enabling tho designer to calculato tho number, capacity, and
arrangement of the vessels required for a given throughput and degroo of complotion
of tho reaction. Tho mathematical derivation of tho expressions used is complox,
and is presented here only in summary. Uso of tho derived expressions, howover, is
not difficult, and offers a quicker and more accurate path to continuous reactor design
than previously available.
The first part of the paper deals with theoretical considerations only. A. H. N.

202.* Centrifugal Separation in Process Industries. Anon. Chem. Met. Engng,
July 1943, 50 (7), 119-126.—This paper is one of a continuous series of Reports by the
Editors of Chemical and Metallurgical Engineering. It deals extensively with centri-
fuges for industrial separation, discussing particularly the newer typos. Thoory is
very briefly discussed, attention being paid more particularly to practical aspects of
centrifugal separation. Reprints of this Report mav be had from tho Editors.

A. H. N.

203.* New Approach to Continuous Reactor Design. Part Il. A. Brothman, A. P.
Weber, and E. Z. Barish. Chem. Met. Engng, August 1943. 50 (8), 107-110.—The
simplo expressions developed in Part | are elaborated and combines the formulae
for time of retention of a particle in a reactor with tho combining-velocity character-
istics of various kinds of combining phenomena. Formulae and a monogram are
presented. A. H. N.
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204.* New Approach to Continuous Reactor Design. Part m. A. Brothman, A. P.
Webor, and E. Z. Barish. Chem. Met. Engng, September 1943, 50 (9), 113-110.—
Part 111 of this paper concludos the serios. It takes an existing plant comprising ten
identical reaction vcssols and for a typical reaction determines the capacity of tho
equipment when tho vessels are oporatod, first in batches, thon continuously with
four different arrangements of tho vessels. The articlo also shows how, for a constant
throughput, the various arrangements contribute to the degree of completion of tho
reaction. A. H. N.

205.* Tube-Heated Fractionating Tower Combination. R. G. Lovell. Petrol. Engr,
September 1943, 14 (13), 140.—The papor givos an account of tho development of
pipo-stills, and simple methods for calculating tho approximate duty required of a
tube-heater, with graphs and tabulated data. At first it was considered that the
high reflux ratios necessary would prove uneconomical, but tho high heat efficiencies
of pipo-stills helped to offset tho loss due to rofluxing. Oil velocities of only 2-3 ft./soc.
and low fluo-gas volocitios were employed, and combustion space was insufficient
without largo excess of air. Efficiencies wore only 25%, compared with prosont-day
attainments of 85%. Modem furnace design with greater combustion areas has
overcome tho early imperfections. Tho recognition that radiant heat absorption
must bo considered separately from that of convection led to the realization of tho high
insulating power of the stagnant gas film surrounding the tubes. The value of tur-
bulence in aiding hoat transfer and reducing local overheating was recognized, but its
effect on tho flow of fluo-gasos was only realized later. Circulation of the fluo-gases
from the base of the stack to a point noar the first tubes remedied greatly, by their
cooling offect, tho trouble of burnt tubes. Another point not recognized was that
although the film of stagnant gas acted as an insulator against hoat transfer by con-
vection, it did not affect absorption by radiant rays. Brightening the surfaces of steel
work by aluminium powder, etc., made tho base metal more resistant to radiant heat
and allowed the use of standard teo iron for tubo supports. This, however, acted
adversoly if applied to tho tubes. Modern furnaces provide area in the radiant
soction so liberally that a balanced draft condition exists at the top of the bridgod
wall, and this changes to sovoral inches wator draft in the convection section, because
of its smaller area, thus sweeping away the film of stagnant gases around these tubes.
W. H. C.

206.* Alloys Best Suited to Resist Sour Crude Corrosion at High Temperatures. A. L.
Foster. Oil das J., 30.9.43, 42 (21), 33.—A review is given of general experience in
tho handling and treatment of high-sulphur West Texas crudes from the aspects
of reducing corrosion of oquipmont and successful refining of the products obtained.
It is largely basod on data suppliod by the Gulf Oil Corporation.

A table shows the sulphur contont, A.P.l. gravity, and gasoline content of soveral
West Texas crudes. Tho corrosive nature of theso crudes is duo to H2S, mercaptans,
and tho presence of chlorides in separated wator. In the field 112S is generally removed
from the gas by tho sodium carbonate procoss, and refinory gases are also treated by
this or tho sodium phonolato process. Tho H2S may, in suitable locations, be used as
fuel for boilers, etc., provided that a non-metallic stack is employed. The protection
of tanks and other equipment involved in handling crude in tho field and at tho refinory
is accomplished by the use of gunite, special paints, or injection of ammonia into the
crude or settled water.

To minimize corrosion of topping units it is common practice to line the evaporator
and fractionating tower with gunite, to construct trays, caps, risers, etc., of Mechanite
(a high-carbon, high-silicon cast steel), and introduce ammonia into the vapour lines
leaving the tower in order to reduco condenser corrosion. The gunite used in tho Gulf
Oil plants is a mixture of lumnito cement and crushed fire-brick.

Suitable treating methods applicable to straight-run distillates produced are dis-
cussed. Tho reduced crude may be blended with suitable fractions to reduco viscosity,
or may be conveniently handlod by distilling to coke, burning the H2S and hydrocarbon
gases produced under boilers, etc., and cracking the overhead distillates.

In general, corrosion experienced during cracking increases with increase in boiling
range of the stock. It isgenerally agreed that the use of alloy steels in tubes, headers,
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transfor linos, etc., is ossontial for successful and economic cracking of West Texas
crudo fractions. Tho minimum alloy permissible increases with riso in tomperaturo
and also with riso in pressure. Thus for reforming straight-run gasoline after H,S
removal, 2-6% chromium with ]|% molybdenum may bo satisfactory, whereas for
cracking heavier fractions at low pressures and very high temperatures 18-8 chromo-
nickel stoels may bo required to avoid serious corrosion. Alloy requirement for
catalytic cracking is less oxacting than for thermal cracking. Gimito lining such parts
as flash and vaporizer chambers, flash sections of fractionators has proved successful,
but rolining at regular intervals is nocossary. Heavy motal catalysts aro likely to
bo injured by sulphur, but alkaline earths, alumina, silica, etc., are probably satis-
factory catalysts for theso high-sulphur crudes.

Treatment of tho cracked distillates is discussed, with emphasis on tho need for low
temperature when acid treatment is employed. Where considerable reduction in
sulphur content of the refined product is not essontial, the amount of acid required
may bo controlled by tho gum content of the product. It is essential to ro-run acid-
treated pressure distillate to obtain a satisfactory product, and it is often desirable to
refine a cut having a higher F.B.P. than that of tho desired finished gasoline. Tempora-
tures attained during re-running should be as low as possible. Where pressure distillato
bottoms are treated for fumace-oil production, solvent extraction possesses advantages
over acid treatment from the aspect of product quality. R. A. E.

207.* Introduction to High Vacuum in Chemical Industries. T. R. Olive. Chon.
Met. Engng, Octobor 1943, 50 (10), 102.—Tho influonco of mean free path on properties
of flow of gases at extremely low pressure is discussed. Knudson studied the resistance
of pipe to flow of gases at low pressures, and found that tho character of tho resistance
introduced by tho pipe wall varies with the pressure, i.e., with the concentration of
molecules. At high pressures the flow may bo calculated by conventional methods in
terms of length, pressuro difference, and a friction factor dependent on the Reynolds
number. In tho low-pressuro range it may be considered that there is a stationary
“ tube " of molecules of considerable thickness against the pipo wall, tho thickness
varying in a complex manner with tho molecular concentration. Tho high-pressure
concopts of laminar and turbulent flow no longer hold. At pressures in the neighbour-
hood of 1 mm., Knudson found that tho stationary molecule “ tubo ” was relatively
thin, and that tho resistance to flow varied directly as tho length of tho pipe, and in-
versely as the fourth power of its diameter. From 1 mm. down to 1 micron, he found
the wall interference effect increasing rapidly to a maximum at about 1-10 microns,
and that tho relation between rosistanco, length, and diamoter was effected complexly
by the concentration of molecules. At still lower pressuro, however, where the mean
free path becomes comparable with tho pipo diameter, he found a decreasing resistance,
which may be considered as a reduction in thickness of tho tubo of stationary molocules.
llcro the resistance was found to vary directly as the pipe length and inversely as the
cube rather than tho fourth power of the diameter. The system of measurements
used at high vacuum is based on “ speed ” of flow in units of volume/unit time at the
pressures obtaining.

Vacuum pumps are discussed together with the limitations of each type. Single,
stage reciprocating pumps are inefficient below 25 mm. ; multi-stage vane-type rotary
pumps bolow 10 mm. ; compound-type oil-sealed rotary eccontric-cylindor pump can
work down to less than 10 microns without a continuous evolution of gas. Where
gas is evolved, nono of these can work at pressures of, say, a micron. Jet-cjoctors
working against low forepressure may be used. Tho best arrangement, however,
appears to bo tho diffusion pump. In its simplest form a diffusion pump consists
merely of a water-jacketed tube in which a number of jets of the motivo vapour issue
radially from holes in a central pipe beneath a conical umbrella which directs the jet
downward and towards tho walls of tho tube. As molecules of tho gas which is being
evacuated diffuse into the curtain of motive vapour, they are mochanically ontrapped
and moved beyond tho curtain, which has, of course, a component of motion in the
desired direction. This isnot to say that molecules of the gas cannot diffuse backward
through tho curtain, for some of them do, but about half of those which diffuso through
do not return, and the concentration below the curtain increases to the point where it is
possible to remove the molecules from the system by means of a mechanical pump or
steam ejector. Meanwhile, tho curtain of motive vapour, having accomplished
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its purpose, reaches the water-cooled wall and condenses, flowing back to the boiler,
whore it is re-vaporized for return to tho jot. Pumps with only the umbrella typo of
jet are capablo of operating at extremely low pressure—for example, at 10"7 mm.
or oven lower, using a low-vapour-pressuro oil and properly designed baffles to prevent
tho motive vapour from backing up into tho ovacuatod spaco—but they cannot
oporato with* forepressures highor than about 0-25 mm. Thoreforo, tho mechanical
pump or jot which is used to discharge the trapped molecules must be capablo of high
offlciency at a relatively low pressure. Much highor foropressures aro made possible
by combining tho umbrella type of diffusion pump with a stago of ojector-typo jots.
Oit-vapour pumps with such jets can operate at forepressures as high as 25 mm. No
diffusion pump, however, can discharge directly to the atmosphere, all requiring
operation in series with a mechanical pump or another ejector. All diffusion pumps
require an efficient condensing arrangement for the motivo fluid to prevent its loss in
the form of vapour, along with tho gas being ovacuatod. Mercury pumps, for example,
require cooling water at a temperature bolow about 80° F., if loss of mercury is to bo
avoided. A. H. N.

208.* Commercial Alkylation with Hydrogen Fluoride Catalyst. F. E. Frey. Chem.
Met. Engng, November 1943, 50 (11), 126-128.—Tho first plant to use this process has
boon working for over ayear. Tho paper briefly describes the plant. Instrumentation
and materials of construction aro discussed. Pumps, valves, and pipings are par-
ticularly discussed. Cast iron and steel appear to bo satisfactory.

Hydrogen fluorido consumption is primarily in the form of physical losses, and also
chemical loss as organic fluorides occurring in tho hydrocarbon stream from the
reaction stop. The quantity of organic fluorides in tho hydrocarbon effluent from tho
reactor is a function of tho oporating variables, and by closely controlling the variables
tho consumption of HF by this route can bo kopt to a rather low minimum. Physical
losses aro usually experienced in tho form of leaks and in purging out of shut-down
oquipmont. Such physical losses have beon reduced to a low valuo by making minor
changos and accumulating expoi’ionco in tho operation of tho plant.

Safety procautions and first-aid aro briefly discussed. A.H.N.

209.* Materials of Construction for Anhydrous Hydrofluoric Acid. C. M. Fehr.
Chem. Met. Engng, November 1943, 50 (11), 129.—Tho uso of steels of different typos
appoars to solvo many constructional problems. Monol appears to bo tho best avail-
able non-ferrous metal for HF. Copper is a close second under certain conditions.
It is attacked in presence of sulphur dioxide and oxygen. Silver and platinum are good.
Among the unsatisfactory materials of construction, probably the most readily
attacked are thoso containing silica, such as glass, porcelain, enamel waro, asbestos,
and certain silica cast irons. While lead is serviceable for acids bolow 65%, under
normal conditions it is unsatisfactory for strong acids, especially anhydrous HF.
Cast iron is moro resistant to HF than lead, but, probably due to silica inclusions,
it is not a generally satisfactory material. Cast-iron fittings will last only a compara-
tively short time before replacement. Among other materials found unsuitable
for anhydrous HF are wood, which chars instantly, rubber, which polymerizes and
hardens, and most plastics.
Storage, piping and valves aro discussed. A. H. N.

210.* Arc-Welded Stainless Steel Linings For Refinery Pressure Vessels. W. W.
McClow. Chem. Met. Engng, November 1943, 50 (11), 134-135.—Most commonly
used methods for field applications of stainless linings are known as “ plug weldings ”
and “ strip welding.” Tho strip typo has been found preferable, for the reason that
it is more readily formed to tho irregularities of the vessel sholl without the excessive
warping and twisting which is often experienced with tho wider sheets employed in tho
plug-weld method. The strip method also allows tho strips to be butted, while the
plug-weld method generally necessitates that the sheets be lapped to compensate for
distortion. Lapping represents a waste of material, and is another reason for adopting
tho strip method. This presentation deals with the field application of an arc-welded
stainless-steel lining of the strip type to an existing pressure vessel, described os a
cracking-still bubble tower with an inside diameter of 8£ ft., a height of about 104 ft.,
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and an original wall thickness of 1-fc in. This vessel is typical of several in which
stainless-steel linings have recently boon applied by arc welding. Tho presentation
is made in dotail.

From experience and calculation of cost it has been concluded that tho arc-welded
stainless-steel lining is not only by far tho most economical of tho various methods tried
in connection with corrosion control, but it is also the most depondablo and tho most
durable. Those statements assume added importance when it is realized that invost-
monts as high as S75.000, or even moro, for a single fractionating towor, must also
be guarded by some effoctivo protection against corrosion. Unless this protection
is afforded, tho life of certain sections of such equipment may be limited to only two
or three years, or loss, deponding on tho rate of corrosion and the corrosion allowance
incorporated in the original thickness specifications. A. H. N.

211.* Applications of High Vacuum in Chemical Industries. T. R. Olive. Chem.
Met. Engng, November 1943, 50 (11), 136-138.—Only in tho magnesium production
by distillation is the extremely high vacuum discussed utilized industrially. Of
interest, however, aro the methods of measuring very low pressures in a plant, especially
where recorded charts aro necessary. Tho thermocouple and Pirani gauges both
oporate on heat conductivity as a function of pressure. The thermocouple gaugo
supplies a measured quantity of electric heat to the hot junction of a thermocouple
installed in tho ovacuated space. Since tho temperature of tho thermocouple doponds
on the rate at which heat is conducted away from it by tho surrounding gas moloeules,
tho thermocouple can bo calibrated for tho particular gas involved in terms of the con-
centration of molecules expressed as pressure. The Pirani gaugo is similar, consisting
of a heated resistance olement installed in the ovacuated space, which is connocted into
ono arm of a Wheatstone bridge circuit. Tho measurable resistance of the element
depends on its temperature, and hence on tho heat conductivity of the evacuated
space, tho measurements being calibrated in terms of pressuro of a particular gas.
For pressures much below 1 micron, and as low as 10'8mm., the most commonly used
continuous-type gaugo is the ionization gauge, which is essentially a three-element
electronic tube, the envelope of which is connected to tho evacuated system. When
the grid, which is between the filament and the plate, is held at a high positivo potential,
tho flow of olectrons from filament to grid ionizos somo of tho gas molecules. The plate,
maintained at a negative potential, then collects and neutralizes these ions, resulting
in a flow of plato current which doponds on the number of ions present, and hence on
tho concentration of ionizablo molecules in tho ovacuated space. The plato current
flow is then measured by a microammoter in terms of tho molecular concentration,
or pressure. A. H. N.

212.* Catalytic Desulfurizalion of Gasolines by Cobalt Molybdate Process. A. C.
Byms, W. E. Bradley, and M. W. Leo. Industr. Engng Chem., 1943, 35 (11), 1160.—
The catalytic dosulphurization of gasolines in tho presence of cobalt molybdate and
hydrogen is shown to bo applicable to stocks containing up to 4% hydrogen. Thio-
phenos, as well as thiophanes, thioethers, and mercaptans, are decomposed to hydrogen
sulphide and hydrocarbons. The reaction takes place at 650° F. at 0-250 p.s.i. In
excessof 1500 liquid volumes of food havo been desulphurized by ono volume of catalyst
without loss in activity andwithout regeneration. Thecatalyst can be regenerated
repeatedly in the conventionalmanner to its original activity. J. W. H.

213.* Nomograph of Dittus-Boelter Equation. C. J. Ryant. Industr. Engng Chem.,
1943, 35 (11), 1187.—The normal use of the Dittus-Boelter equation involves the use
of self-consistent units which entails the use of conversion factors. To avoid this
difficulty and to simplify the use of the equation, a nomograph in terms of mixed
units is presented. J-W. H.

Chemistry and Physics of Hydrocarbons.

214. Stereochemistry of Catalytic Hydrogenation. 1. Stereochemistry of the Hydro-
genation of Aromatic Rings. R- P. Linstead, W. E. Doering, S. B. Davis, P. Levine,
and R. P. Whetstone, J. Amer. chem. Soc., 1942, 64, 1985-1991.—The results of a
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stereochemical study of the catalytic hydrogenation of derivatives of phonanthrone
substituted in tho central ring, and the hydrodiphenic acids which can bo obtained
from them by oxidation, are prosentod in 7 parts. Parts I1-V I give the experimental
results and the determination of configurations, whilo in Part | the complete data is
summarized and its application to the manner of catalytic hydrogenation is discussed.
All nine compounds studied hydrogenatod largely to cis and syn material. Tliroo
hypotheses aro advanced to account for these results.

1. Hydrogen atoms add to one side of tho molecule when one or more aromatic
rings are hydrogenated during a single period of adsorption. Tho authors regard this
as rather an over-simplification when applied to polynucloar compounds, since this
theory can only account for complete cis and syn porhydrogonation of phenanthreno
or diphonic acid derivatives by making two highly arbitrary and improbable assump-
tions. They suggest that it is more reasonable to suppose that a second determining
factor operates—namely, catalyst hindrance.

2. Hindrance between the catalyst and tho substrate affecting the orientation of the
adsorption of tho aromatic molecule on tho catalyst.

3. Hydrogenation of tho opon-chain derivatives of diphenic acid in tho coiled
phase. Earlier work and the material reported in the subsequent papers are discussod
with regard to those theories, and certain applications to related fields are indicated.

E.H. W.

215. Stereochemistry of Catalytic Hydrogenation. H. The Preparation of the Six
Inactive Perhydrodiphenic Acids. R. P. Linstoad and W. E. Dooring. J. Amer.
chem. Soc., 1942, 64, 1991-2003.—Tho preparations of tho six theoretically possible
inactive forms of porhydrodiphonic acid are described. The acids are shown to fall
into two series of three members each, with m. p.’s of 289° C., 200° C., 223° C., and
198° C., 206° C., 247° C., intorconvorsion is possible within either sories, but not botween
tho series. This was taken to indicate that one sories consists of tho syn acids and tho
other sories tho anti acids. Derivatives wero also made, and products from earlier
works by various authors aro related to tho acids now reported. E. H. W.

216. Stereochemistry of Catalytic Hydrogenation. HI. Optically Active Perhydro-
diphenic Acids. A Proof of the Configuration of the Backbone. R- P. Linstead and
W. E. Doering. J. Amer. chem. Soc., 1942, 64, 2003-2006.—Proof is presented in this
paper for the identification of tho syn series and tho anti series. The acids with tho
unlike (i.e., cis-trans) arrangement of the carbonyl groups are also identified.

E. H. W.

217. Stereochemistry of Catalytic Hydrogenation. 1V. Hexahydrodiphenic Acids.
R. P. Linstead and S. B. Davis. J. Amer. chem. Soc., 1942, 64, 2006-2009.— Half
hydrogenation of diphenic acid gave cts-hexahydrodiplienic acid, which on thermal
inversion yielded tho trans isomer. Further catalytic hydrogenation of tho cis-
hcxahydro acid gavo cis-syn-cis-perhydrodiphonic acid, and similarly the trans-
hexahydrodiphenic acid gavo Ci's-syn-tran.s-porhydrodiphome acid. Tho configura-
tions already assigned are thus confirmed and further hydrogenation goes almost
ontiroly cis- and syn-. E.H. W.

218. Stereochemistry of Catalytic Hydrogenation. V. The Assignment of cis- and
/rfIMS-Configurations. R. P. Linstead, S. B. Davis, and R. R. Whetstone. J. Amer.
chem. Soc., 1942, 64, 2009-2014.—Tho work reported in this paper, together with tho
previous parts, proves that in the syn series, the 289° C. acid is the cis-syn-cis acid, the
corresponding acid in tho anti series, i.e., the cis anti-cis being the 198° C. acid. Also
the cis configuration is proved for the 242° C. m.pt. hexahydrodiphenic acid. Trans-
configurations are assigned to the hexahydrodiphenic acid, m.pt. 221° C.; the per-
hydrodiphenie acids, m.pt. 223° C. (syn) and 247° C. m.pt. (anti). Further con-
nections botween the hydrodiphenic acids and the hydrophonanthrenos have been
established by the conversion of cisand trans forms of 9-keto-cw-octahydrophenanthrene
into the corresponding nitrohexahydrodiphenie acid. The stereochemical implications
of those results are discussed. E.H. W.
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219. Stereochemistry ot Catalytic Hydrogenation. VI. The Hydrogenation of
9-Phenanthrol and Related Substances and the Identification of Three of the Possible
Stereoisomeric Forms of the Perhydrophenanthrene Ring. R. P. Linsteod, R. R.
Whetstone and P. Lovino. JmAmer. chem. Soc., 1942, 64, 2014—2022.—Tho first
derivatives of porhydrophonanthreno of definite configuration were reported oarlior
in the literature, and consisted of a ketone and tho corresponding secondary alcohol.
The ketone oxidized to a pcrhydrodiplienic acid now identified as tho trans-anti-
¢rana-modification, which is thus the configuration of the ketone. The preparation
of two now stereoisomeric modifications which are proved to be respectively cis-syn-
cis and ira)is-st/n-ci.?-9-kotoporhydrophenanthrene, are described. These isomers
were obtained in a study of tho catalytic hydrogenation of 9-phonanthrol and
as-octahydro-9-phcnantlirol. Rolated derivatives of theso compounds are studied
and the results correlated with those of other workers and also with the material
in this series of papers. E. H. W.

220. Stereochemistry of Catalytic Hydrogenation. VH. The Complete Hydrogenation
of Phenanthraquinone. R. P. Linstoad and P. Levine. J. Amer. diem. Soc., 1942,
64, 2022-2026.—An outline of tho possible stereoisomers of tho perliydro-9 : 10-di-
hydroxyplionanthrenes is given. Phenanthraquinono was perhydrogonated to various
perhydro-9 : 10-dihydroxy-phenanthrenes, according to conditions. Configurations
wore determined by tho formation of the corresponding perhydrodiphenie acids whoso
structures have already been proved. E.H. W.

221. Products from the Wurtz Reaction and the Mechanism of their Formation.
A. Saffor and T. W. Davis. ./. Amer. chon. Soc., 1942, 64, 2039-2043.—This paper
reports a study of tho relative probabilities of particular freo radical combinations.
The Wurtz reaction was thought to bo a suitable way to generate froe radicals in any
desired proportions. Methyl or ethyl iodide or a mixture of the two who reacted at a
pressure of 200 mm. with metallic sodium at 320° C. As expected, tho reactions woro
complicated, the products being hydrogen, free carbon, saturated and unsaturated
hydrocarbons, and possibly smaller amounts of higher halidos. The possiblo mechanisms
of the reactions are discussed. E. H. W.

222. Reaction of Methyl Furoate with Benzene and Chlorobenzene. C. C. Prico and
C. F. Huber. J. Amer. chem. Soc., 1942, 64, 2136-2139.—Tho reaction between
methyl furoate and benzene catalysed by aluminium chlorido gavo a 32-40% yiold of
methyl a-naphthoate, with chlorobenzene a good yield of 6-chloro-I-naphthoic acid
was produced. The reaction with bonzono also gavo a small amount of a higher-
boiling product, for which evidence is produced to show that it was methyl 9-othyl-
9: 10 dihydro-9-anthroate. E. H. W.

223. Equation of State for Gases at High Pressures involving only Critical Constants.
S. H. Maron and D. Turnbull, 3. Amer. chem Soc., 1942, 64, 2195-2190.— Tho equation
of state devoloped for nitrogen in a previous paper (J. Amer. chem. Soc., 1942, 64, 44)
has now been applied to methane, ethane, propane, cthylone, carbon monoxide, and
carbon dioxido. Evidence for tho validity of this extension is presented. Other
common equations of state are compared and shown to be inforior to tho one applied
here. A generalized equation for compressibility coefficients of gases is deducod.
E. H. W.

224. Random Reorganization of Molecular Weight Distribution in Linear Condensation
Polymers. P.J.Flory. J. Amer.chem. Soc., 1942,64,2205-2212.—This paper presents
a theoretical and experimental examination of tho consequences of interchange
processes such as may occur in various linear condensation polymers. Equations for
tho entropy of mixing for a given degree of polymerization are developed. The
transformation in the distribution of species in a mixture of poly-esters was observed
by viscosity measurements. Both experimental and theoretical results are discussed,
together with the application of the conversion of cyclic esters to linear poly-esters.
E. H. W.
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225. Dipole Moments in the Vapour State and Resonance Effects in some Substituted
Benzenes. E. C.Hurdisand C. P. Smyth. J. Amer. chem. Soc., 1942,64, 2212-2216.—
Dielectric constantsof thovapours of chloro-, bromo-, iodo-,p-fluorobromo-,p-fluoroido-,
p-fluoronitro-, and o-dichloro-benzono, and p- and o-xyleno woro moasurod, and tho
dipole moments of tho molecules calculated from tho results. Resonance structuros
aro postulated for tho p-disubstituted bonzenos to account for the fact that their
moments are larger than tho differences betwoen tho corresponding mono-substituted
compounds. Tho now value of o-dichlorobenzeno was in good agreemont with that
obtained by correcting the solution value for solvont effect. An accurate valuo for tho
moment duo to tho attachment of a methyl group to the bonzono ring was calculated
from tho data on tho two xylenes. E. H. IV.

226. Condensation Products of Ketene with Ketones. B. H. Gwynn with E. F. Doger-
ing. J. Amer. chem. Soc., 1942, 64, 2216-2218.—The reaction of kotone with kotones
possessing three or moro hydrogon atoms in tho a position is reported. In general
the acetates of the enol form are produced, and physical constants of those isolated aro
tabulated. Optimum conditions for tho reaction with acetone woro determined,
including tho amount and nature of tho catalyst necessary. E.H. W.

227. Dissociation of Hexa-aryl-ethanes. XIV. Ethanes Derived from Mixtures of
Triaryl Halides. Noto by C. S. Marvel and C. M. Himol. J. Amer. chem. Soc., 1942,
64, 2224.—An interim report is presented on tho treatment of an oquimolocular
mixture of two triarylmothyl halides with silver, in an attempt to produce a truly
unsymmotrieal othano. A tablo is given of tho chlorides thus treated, together with
tho degroo of dissociation calculated from magnetic susceptibilitymeasurements on
the assumption that a mixod othano had been formed. E. H. W.

228. Physical Constants of Methyl/sopropenyl Ketone. NotobyJ.H. Brant. J.Amer.
chem. Soc., 1942, 64, 2224-2225.—A now series of constants are reported for freshly
vacuum distilled methyl tsoproponyl ketone made by tho vapour-phaso procoss.
The need for making tho determinations as soon as possible after distillation, oven in the
prosoneo of inhibitors, is stressed. E. H. W.

229. Addition of Hydrogen Fluoride to the Triple Bond. A. V.Grosse and C. B. Linn.
J. Amer. chem. Soc., 1942, 64, 2289-2292.—Tho reaction is described whereby hydrogon
fluorido readily adds on to alkynos in tho absonco of catalysts, forming compounds of
the typo R-CFj-CHj-R1 Propyno, butyne-1, butyno-2, pentyne-1, hoxyno-3, and
heptyno-1 reacted to give difluoro alkynos in good yield at temperatures around
—70° C. The properties of tho products formod are tabulated. With acetylene the
reaction proceeded only after contact for a long time at room temperature and under
pressure. The difluoridos formod woro inert, did not lose hydrogon fluorido, and had a
not unploasant odour. E. H. W.

230. Synthesis of 2 : 7-Naphthalene-dialdehyde; an Attempted Synthesis of Coronene.
J. H. Wood and J. A. Stanfield. J. Amer. chem. Soc., 1942, 64, 2343-2344.—Tho
synthesis of 2 : 7-naphthalone dialdohyde is described. Various attempts to prepare
coronene via this compound were not successful. E. H. W.

231. Structure of Copolymers of Vinyl Chloride and Vinyl Acetate. C. S. Marvel,
G. D. Jones, T. W. Mastin and G. L. Schertz. Amer. chem. Soc., 1942, 64, 2356-
2362.—When vinyl chloride and vinyl acetato copolymorizo, polymer chains aro
produced which contain both units. In a given caso, the polymor molecules produced
differ widely in composition, and tho first chains produced are richer in vinyl chloride
than in tho monomer mixture from which they are formed. The copolymers made
by complete polymerization of a given starting mixture of monomer, vary in composi-
tion from chain to chain. Tho monomer units appear to be oriontod in a 1: 3 manner
in the chain. Some reactions of these copolymers are described. E. H. W.

232. Reduction of Unsaturated Hydrocarbons at the Dropping Mercury Electrode.
H. Aromatic Polynuclear Hydrocarbons. S. Wawzonek and II. A. Laitinen. ./
Amer. chem. Soc., 1942, 64, 2365-2368.—A polarographic study has been made of tho
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roduction of tho following aromatic polynucloar hydrocarbons : naphthalene, 1: 2-di-
hydronaphthaleno, acenaphthono, indeno, 3-plienylindono, fluorone, biphenyl,
phonanthrono, 9 : 10-dihydrophenanthreno, chysone, pyrene, anthracone, 1:2-bonz-
antliraceno, 1:2:5: 6-dibenzanthracone, 9 : 10-dimethyl-I : 2-bonzanthracono,
3-methylcholanthrono, and 3 :4-bonzpyrono. Tho compounds gavo half-wave
potentials which wore independent of their concentration but characteristic of certain
structures. The method was shown to bo useful in tho quantitative determination
of the hydrocarbons and for determining tho arrangement of tho double bonds in
various rings. E. HW.

233. Heat Capacity of Organic Vapours. 1V. Benzene, Fluorobenzene, Toluene,
Cyclohexane, Methylcyclohexane and Cyclohexene. J. B. Montgomery and T. Do
Vries. J. Amer. chem. Soc., 1942, 64, 2375-2377.—Heat capacity measurements from
tho boiling points to 410° K. are reported for tho vapours of benzono, fluorobenzone,
toluene, cyciohoxano, methylcycfohexano, and cyclohexene. The experimental rosults
are compared with somi-empirically calculated hoat capacities. E. H W.

234. Friedel-Crafts Acylations of some Sterically Hindered Alkyl Benzenes. C. F.
Hennion and S. F. McLosso. J. Amer. chem. Soc., 1942, 64, 2421-2422.—Tho Friedel-
Crafts kotono synthesis (using acetyl and benzoyl chlorides in presonco of aluminium
chloride), when applied to 2-alkyl benzonos and p-di-s-alkyl benzenes, reacted normally
without disturbance of alkyl groups. Roactions of f-butyl benzene, p-i-butyltoluene
and p-di-f-butyl benzene wore also studied; tho latter was exceptional in only losing
one f-butyl group when using acotyl chloride. Constants, yields, and analytical data
for tho ketones obtained are tabulated. The identities of tho various kotonos wero
proved by oxidation. Several new substituted acetophonones, bonzophenones, and
benzene carboxylic acids aro described. E H.W.

235. Rearrangement of 1 :1 :3:3 :5 :5-Hexamethyl-cyclohexatriol-2 :4 : 6 to
Hexamethylbenzene. E. B. Ayres and C. R. Hauser. J. Amer. chcm. Soc., 1942,
64, 2461-2462.—1:1:3:3:5:5-Hoxamothylcyciohoxatriol-2 : 4:6 on treatment
with sulphuric acid was transformed by a triple dehydration and rearrangement
of tho noopentyl type to give hexamethylbenzene. This represents a now route from
an aliphatic to an aromatic compound. E. H.\W.

236. Heat Capacity of Benzene-d8. W. T. Ziegler and D. H. Andrews. J. Amer. chem.
Soc., 1942,64,2482-2485.—The heat capacity of bonzene-d, has been moasurod through-
out the range 100-320° K. with an accuracy of about 2%. E. H. W.

237. Halogenation of m-Diphenylbenzene. H. The Monoiodo Derivative. W. A.
Cook and K. H. Cook. J. Amer. chem. Soc., 1942, 64, 2485-2486.—The preparation
and properties of 4-iodo-m-diphenylbonzene are described. E. H. W.

238. Vapour Pressures of Indene, Styrene and Dicyclopentadiene. Note by P. E.
Burchfield. J. Amer. chem. Soc., 1942, 64, 2501.—Vapour pressures were determined
by tho method of Booth, Elsoy, and Burchfield (J. Amer. chem. Soc., 1935, 55, 2066)
on indene, styrene, and dicyclopentadiene. Tho rosults aro tabulated. E.H. W.

239. Hydrogenation of Disubstituted Acetylenes. Note by K. W. Greenlee and
W. C. Fomelius. J. Amer. chem. Soc., 1942, 64, 2505.— The authors outline a suggested
mechanism for the reaction of dialkyl acetylenes with sodium in liquid ammonia,
whereby the pure trans forms of the corresponding olefins are produced (vide Campbell
and Eby, J. Amer. chem. Soc., 1941, 63, 216-219). E. H. W.

240. Empirical Heat Capacity Equations of Gases. Note by H. M. Spencer and G. N.
Flannagan. J. Amer. chem. Soc., 1942, 64, 2511-2513.—A table is given of values of
a, b, ¢, ¢, or d derived from either of the equations CP® — a -f-bT -f-c¢7", Cp°= a +
bT ¢jTLorCp = a-f bT 4- ¢cT1+ dT*, representing tho heat capacities of a large
number of gases, including hydrocarbons and halogen substituted hydrocarbons.

their
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References aro given for tho sources of the theoretical values which the equations
reprosont. E.H. W.

241. The Reaction of Furoic Acid with Tetralin. C. C. Prico and N. C. Dono. J.
Amer. chem. Soc., 1942, 64, 2601-2602.—Tho reaction of furoic acid and aluminium
chlorido with, various aromatics of tho benzono series had previously been shown to
produco naphthoic acids. Tho work has now boon extendod to tho naphthalono series.
From naphthalono the only product was an intractablo, amorphous, noutral, black
powdor, but from tetralin two isomoric crystallino acids were isolated. They aro
believed to be sym-octahydro-l-anthroic and 1-phonanthroic acids. T.C.G. T.

242. Triptycene (9, 10-ortho-Benzeno-anthracene). P. D. Bartlett, M. J. Ryan, and
S. G. Cohen. J. Amer. Chem. Soc., 1942, 64, 2649-2653.—The hydrocarbon 9 : 10-
ortho-benzeno-anthracono has boen prepared and its properties studied. Tho namo
triptycene is proposed for this hydrocarbon because tho shapo of the ring system
suggests tho triptych of antiquity, which was a book with three leaves hinged on a
common axis. Triptycono crystallizes in fine white rhomboids molting at 254-2-
255-2° C. and is advantageously crystallizod from methanol-wator. It is solublo in
benzono, othyl alcohol, ethor, acetone, and chloroform, but only slightly soluble in

methanol. It is lacking in the activity of its aliphatic hydrogon towards potassium
exchange, chlorination, and oxidation which characterizes triphonylmetliano.
T.C.G. T.

243. The Constitution of Pirylene : Chemical Evidence. H. Sargent, E. R. Buchman
and J. P. Farquhar. J. Amer. chem. Soc., 1942, 64, 2692-2693.— Chemical ovidonco
supports tho conclusions of an electron diffraction investigation that pirylene is

I-mothyl-2-vinylacetyleno. T.C.G.T.
244. The Constitution of Pirylene : Electron Diffraction Investigation. li. Spurr
and V. Schomaker. J. Amer. chem. Soc., 1942, 64, 2693-2696.— Electron diffraction
evidence indicates that pirylene is I-methyl-2-vinylacetylone. T.C.G.T.

245. The Viscosity of Dilute Solutions of Long-Chain Molecules. 1V. Dependence
on Concentration. M. L. Huggins. J. Amer. chem. Soc., 1942, 64, 2716-2718.— See
Abstract No. 898, 1943.

246. Refractive Indices and Densities of Normal Saturated Fatty Acids in the Liquid
State. A. Dorinson, M. R. McCorkle and A. W. Ralston. J. Amer. chem. Soc., 1942,
64, 2739-2741.—The refractive indices of the normal saturatod fatty acids from
caproic to stearic have boon determined over tho range 20-80° C. In all cases tho
refractive indices aro straight-line functions of the temperature with an abrupt change
inslopoat 40° C. This, it isarguod, is in agreement with present theories on molecular
rofractivity and on the structure of liquids consisting of polar molecules.

Tho densities of those acids at 80' C. have also been determined. Molar volumes
and molar refractivities for tho homologous series havo boen computed and shown
to bo linear with respect to tho number of carbon atoms in the chain. T. C. G. T.

247. Some Boron Trifluoride Catalyzed Alkylations of Halobenzenes. G. F. Honnion
and V. R. Pieronok. J. Amer. Chem. Soc., 1942, 64, 2751-2752.— Boron trifluoride,
with phosphoric anhydride as an adjunct, has been shown to be an effoctive catalyst
in the condensation of alcohols with chloro-, bromo-, and iodo-benzenes.

T.C.G. T.

248. The Nitrogen Compounds in Petroleum Distillates. XXIV. Isolation and
ldentification of a Cn H13N Base from Californian Petroleum. H. L. Lockto, W. W.
Crouch and E. D. Thomas. J. Amer. Chem. Soc., 1942, 64, 2753-2755.—By suitable
extraction and distillation tho picrates of three new bases have been obtained from the
Californian petroleum bases boiling at 210-213' C. One has been identified as
dl-2-s.-butyl-4 : 5-dimethyl jjyridine. Tho othors, CnH#¥N and CIJHIIN, are also
believed to bo alkylated pyridenes. T.C.G.T.
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249. lonization and Dissociation by Electron Impact : Normal Propyl Chloride and
Tertiary Butyl Chloride. D. P. Stevenson and J. A. Hippie. ./. Amer. chem. Soc.,
1942, 64, 2766-2768.—The mass spectra of n-propyl chloride and i-butyl chloride aro
tabulated. Appearance potentials for some of the ions produced are also given.
A calculated value of 4-4a+ 0-2 o.v. for the strongth of the first carbon-hydrogen
bond in mothane was obtained, which agrees with the value doducod from othor oloctron
impact data. Results are briefly discussed, and the authors state that this work is
unavoidably incomplete. E.H. W.

250. lonization and Dissociation by Electron Impact : Isobutylene, Propane and
Propylene. D. P. Stevenson and J. A. Hipplo. J. Amcr. chem. Soc., 1942, 64, 2769-
2772.—This paper reports the mass spectroscopic examination of the dissociation
products of isobutylene. The mass spoetrum of fsobuytlene is tabulated in detail
and the appearance potentials of the ions in it aro given. Values of the appearance
potentials for somo ions in the spectra of propano and propylene are also reported,
together with vortical ionization potentials for all three molecules considered.
E. H.W.

251. Dipole Moment, Induction and Resonance in Nitroethane and Some Chloronitro-
parafflns. Everett C. Hurdis and Charlos P. Smyth. J. Amer. chem. Soc., 1942, 64,
2829-2834.—The diolectric constants of the vapours of nitro-ethane, chloronitro-
methano, 1-chloro-I-nitroothano, and 1-chloro-l-nitropropane have boon moasured
and used to calculate tho dipolo moments of the molecules.

The moment of nitro-ethane is 0-20 higher than that of nitromethane, and very
close to those of a and /3-nitropropano and 2-mothyl-2-nitropropane, confirming tho
indications of their values that tho inductive effect is inappreciable beyond the first
two carbon atoms of the molecular chain.

Tho considerable increasos in momont from chloronitromethano to the othano and
from the ethane to tho propane aro attributed to increased stabilization of resonating
polar forms by tho distribution of the negative charge over two groups in the di-
substituted compounds, instead of its localization on one group, as in tho mono-
substituted compounds. C. F. 51

252. Mechanism of Cyclization Reactions. E. Berliner. J. Amer. chem. Soc., 1942,
64, 2894-—2898.—5lechanisms involving onolization as tho first step in tho cyclo-
dohydration reactions of certain carbonyl compounds—e.g., synthesis of naphthalene
from jS-styrylaldohydo—are criticised. The author suggests that addition of a
proton to the carbonyl oxygen, followed by an electrophilic substitution reaction,
is a more likely mechanism. Examples aro quoted from the literature which can
be explained in this way. Using this cyclization reaction, tho synthesis is doscribed
of 9-methyl-l : 2-benzacridene, 9-methyl-3 : 4-benzacridene, 9-methyl-l : 2 : 3 : 4-di-
benzacridone, 9-phonyl-l : 2:5 : 6-dibenzfiuorano and 9-phonyl-l : 2 :7: 8-dibcnz-
fiuorone, starting with the corresponding methyl ketones or dinaphthylphony 1carbinols
respectively. Dibonzacridenes possess carconogenic properties and it is suggostod that
the meso-substitutod derivatives prepared should bo compared with 9-mothyl-I : 2-
benzanthracene with respect to this property. E. H. W.

253. Mixed Heteropoly Acid Catalysts for the Vapour Phase Oxidation of Naphthalene.
H. T. Brown and J. C. W. Frazer. J. Amer. chem. Soc., 1942, 64, 2917-2920.—A
series of catalysts has boon prepared from hetoropoly acid crystals containing tungsten
and molybdenum and their activity in oxidation of naphthalene has beon studied.
H4Si510a\V30 4 gave higher conversion to phthalic anhydride than did tho parent
acids H4Si510la040 or H4SiWlaO40. T.C.G. T.

254. The Dehydration of Alcohols. XIX. ¢-Amyl Alcohol and the Related Dimethyl-
neopentylcarbinol. F. C. Whitmore, C. S. Rowland, S. N. Wrenn and G. W. Kilmer.
J. Amer. chem. Soc., 1942, 64, 2970-2972.—Tho article emphasizes and illustrates tho
difficulties in drawing generalizations on tho dehydration of alcohols. The relation
of acidity of the dehydrating catalyst to tho equilibrium hi the resulting olefin mixture
is considered. Dehydration of i-amyl alcohol and dimethylneopentylcarbinol under
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similar acidic conditions showed that the ethyl group yieldsa proton thirty times as
readily as does tho neopentyl group. T.C.G.T.

255. Density and Refractive Index of Cumene. J. E. Troyan. J. Amer. chem Soc.,
1942, 64, 3056.—The density of cumeno over the range 6-1-37-8° C. and refractive
indox from 15? to 28° C. aro presonted. T.C.G. T.

256. Molecular Weights and Intrinsic Viscosities ofPolyi-sobutylenes. P. J. Flory.
J. Amer. chem. Soc., 1943, 65, 372-382.—Four different specimens of polytsobutylono
aro fractionated by successive selective precipitations with acotono from solutions
in benzeno.

The determination of the osmotic pressures of solutions of these fractions in bonzono
and cyctohexano is doscribod, and results tabulatod for concentrations from 0 to 2 gms.
per 100 c.c., using membranes of cellophano and denitrated collodion.

Tho ratio of tho osmotic pressure to the concentration increasos only slightly with the

concentration in tho case of the benzene solutions, but, ifE is plotted against c for tho

cyclohoxane solutions, curves aro obtained which have a dofinito upward concavity and
the slopo of which appears to be independent of tho molecular weight.

Extrapolations of tho wc vs. ¢ curves yield values for from which tho number

avorago molecular weights of tho polymers are calculated by application of the van't
Hoffequation Mn= RT/(ttic)a.

Application of this method to twonty-three fractions representing relatively narrow
cuts in tho range of molecular weights from 5000 to 1,000,000 gives results which, at tho
higher values, are more than ten-fold those calculated from Staudinger’'s oquation,
which assumes a linear relationship between intrinsic viscosity and molecular weight.
Results obtained with solutions in diisobutylene indicate that the relationship botweon
these characteristics is represented by the equation [tj] = KMa, where K = 3-60 X
10* and a = 0-64. This is equivalent to an equation recently proposed by Houwink
for othor polymers where a was found to be equal to 0-6.

It is demonstrated that application of this formula to a heterogenoous polymer
yields a “ viscosity average molecular weight ” which is greater than tho number
average determined osmotically, but less than the weight average given by Staudinger’s
equation.

Tho structure of polyisobutylone in relation to viscosity is considered. The evidence
indicates that the chain is not branched or cross-linked, but coiled in a spiral en-
compassing a volume of solvent which moves with the meandering chain. C. F. M.

257. Thermal Data XVI. The Heat Capacity and Entropy o! Isopentane. The Absence
of a Reported Anomaly. G. B. Guthrie, Jr., and H. M. Huffman. J. Amer. chem. Soc.,
1943, 65,1139-1143.— Repeated attempts have boen made to reproduce the anomalous
results which were obtained by Aston and his co-workers (J. Amer. chem. Soc., 1942,
64, 1034 and 1039) in their heat-capacity measurements, and which had been attributed
to hysteresis in tho establishment of equilibrium between isomeric forms duo to
hindered rotation.

Results obtained for the molal heat capacity over tho temperature range 13-300° K
differ from Aston’s by as much as 8% at the lowest temperatures and are not anomalous.
Tho value of 62-24 + 0-10 cal. degree 1 mole'l obtained for tho entropy of I|qU|d iso-
pentane at 298-16° K. is, however, in good agreement with Aston. C. F. M.

258. Some Friedel-Cralts Type Alkylations with Boron Trifluoride. G. F. Honnion
and R. A. Kurtz. J. Amer. chem. Soc., 1943, 65, 1001—1003.—The alkylation at
atmospheric pressure of benzene and toluene with secondary, tertiary, and allyl type
halides has been accomplished with boron trifluorido catalysts in the presence of water,
alcohol, or other polar compounds reactive to boron trifluoride. The addition of

sulphuric acid is necessary to obtain a good yield from the secondary halides.
C. F. M.

259. Hydrogenolysis of Sulphur Compounds by Raney Nickel Catalyst. R. Mozingo,
D! E. Wolf, S. A. Harris, and K. Folkers. J. Amer. chem. Soc., 1943, 65, 1013-1016.—

H
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Certain representative sulphur-containing compounds (aliphatic and aromatic sulphides,
disulphides, sulphonos and sulphoxides) have been submitted to hydrogonolysis by
the hydrogen contained in Raney nickel catalyst in tho absonco of added hydrogen.
Thoy have boon found to undergo cleavage with tho replacement of the sulphur atom
by two hydrogen atoms. C.F. M.

260. The Heat Capacity and Entropy, Heats of Transition, Fusion and Vaporization and
the Vapour Pressures of Cyclohexane. The Vibrational Frequencies of Alicyclic Ring
Systems. J. G. Aston, G. J. Szasz and H. L. Fink. J. Amer. chem. Soc., 1943, 65,
1135-1139.—Using methods described in previous papers (./. Amer. chem. Soc., 1939,
61, 1533 ; 1941, 63, 2029 and 1943, 65, 341), measurements have boen mado of completo
thermal data from 10° to 294° K. and of heats of vaporization at 298-16° K. for cyclo-
hoxane from which the entropy of the ideal gas has been calculated at 298-16° K.
Comparisons of tho experimental entropy with that calculated from statistical and
molecular data yield values for tho y frequencies (vibrations porpendielar to tho ring)
of jg = yt— 210cm.-1,y3= 377 cm.-1 These results (based on a “ chair” configura-
tion for tho cycZohoxano molecule) are in good agreement with previous assignments
on similar molecules. C. F. 51

261.* Hydrogenation of Sulphur Compounds. C. 51. Cawley and C. C. Hall. J. Soc.
chem. Ind., 1943, 62, 116-119.—Hydrogenation processes produce, from sulphur-
containing crudes, gasolino and oil that are extromely low in sulphur, so it has been
docided to investigate the bohaviour on hydrogenation of certain sulphur compounds,
such as phenyl mercaptan, carbon disulphido, and thiophen.

Carbon disulphide seems to bo completely desulphurized at 250° C. under 20 atm.,
yielding methano and hydrogen sulphide. Under milder conditions tho products of
hydrogenation aro methyl mercaptan and thioformaldohydo.

Phenyl mercaptan is completely hydrogenated at 200° C. and 20 atm. to bonzeno
and hydrogen sulphide.

Thiophen required the higher tomporaturo of 300° C., when it hydrogonatod fairly
completely. Tho products of this reaction are butane, etliano, and hydrogen sulphide,
but the reaction probably proceeds first to tho formation of a tetrahydrocompound
followed by a ring opening to form a mercaptan bofore the reaction is complotod.

T.C.G. T.

262.* Catalytic Hydrogenation of Dimedone (Dimethyldihydroresorcinol) and a Prepara-
tion of 1 :1-Dimethylcyclopentane. T. Henshall. J. Soc. chem. Ind., 1943, 62,
127-128.— At 180° C., 100 atm. hydrogon, 6 hours reaction and Raney nickol catalyst,
dimedone hydrogenates to yield 75% 3: 3-dimethylcycZohoxan-l-ol. Oxidation of
tho latter with nitric acid gave j3/3-riimothyladipic acid, which was cyclized by distilla-
tion intho presence of baryta toyield 3 : 3-dimethylcycZopentanone, which hydrogenated
at 125° C. and 100 atms. with Raney nickol to give 3 : 3-dimethylcycZopentan-I-ol.
Phosphorus pentoxide dehydrated tho latter at 145-150° C., and tho 1: 1-dimothyl-
d J-cycZopentene so produced was hydrogenated (100° C., 75 atm. in the presence of
Ranoy nickol) to yield 1: 1-dimethylcycZopentane. T.C.G. T.

263. Preparation of a- and j3-Methylnaphthalene from Tar-Oil Fractions. Part n.
a-Methylnaphthalene. E. A. Coulson. J. Soc. chem. Ind., 1943, 62, 177-179.—In
the preparation of /1-methylnaphthaleno (Part I, J. Soc. chem. Ind., 1941, 60, 123)
from tar-oil, fractions are inevitably obtained which are rich in a-methylnaphthalene,
a possible intermediate for the preparation of tho valuablo root-growth-promoting
plant auxin, a-naphthylacetic acid.

A convenient method of sulphonation-fractional desulphonation has now been
devised which permits enriched fractions of each of the two isomerides to bo readily
isolated. Separation of a-mothylnaphthalene in a state of purity exceeding 98%
has been effected by sulphonating the enriched fraction with about twice its weight of
98% sulphuric acid in the presence of silver sulphate. Diluting the acid to 34%
precipitates I-methylnaphthalono-4-sulphonic acid, which, after purification by
reprecipitation, is desulphonated to giv# a yield of pure a-methylnaphthalene equal to
21-8% of the estimated content of the neutral tar-oil jS-methylnaphthalene residues.
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Two variations are considered : (a) fractional sulphonation and (6) fractional crystal-
lisation from water of tho barium, sodium, potassium, and ammonium salts of tho
mixed sulphonic acids. Neither give favourable rosults. C.F. M.

264.* Preparation of Cyclopentane. J. W. Tooko. Industr. Engng Chem., 1943,
35, (9), 992.—A. description is given of the apparatus and method omployod for the
preparation of 44 gallons of 91% pure cycZopontano by precise fractionation from
a pentane-hoxane stock containing 5 7% vol. of cycZopentano. This starting stock
represented a cut from on Oklahoma natural gasoline (Burbank Field). Tho pentano-
hexano cut was charged to a batch still fitted with a 6-in. dia. fractionating column
packed with 17 ft. of 0-5-in. Lessing Rings, and tho distillation was carried'out at a
reflux ratio of 50 : 1 to proparo a cut boiling botweon 110° and 130° F. This narrow
cut was charged to a second still fitted with a 6-in.-dia., fractionating column packed
with 19 ft. of 0-5-in. stonowaro Raschig rings, and the distillation was carried out at a
reflux- ratio of 115: 1. Tho most concentrated eyefopontano fraction producod was of
95% purity. J.W. H.

265.* Film Formation by Pure Liquids. C. \V. Foulk and J. E. Barkloy. Industr.
Engng Chem., 1943, 35 (9), 1013.—Tho film-forming tendencies of water, benzono,
nitrobenzene, »-heptane, and methanol have boon examined by throe methods. It
was found that that when those substances wore highly purifiod film formation was
reduced to a nogligiblo amount. The addition of an extremely small amount of water
to an organic matorial restored tho film-forming properties. J. W. H.

266.* Vapour Pressure Slide Rule. F.T.Miles. Industr. Engng Chem., 1943, 35, (10),
1052.— Precise instructions are given for the construction of a slide rulo designod to give
tho variation of vapour pressure with temperature for all pure liquids with normal
boiling points in the range —38° to 400° C. Tho precision of this instrumont is about
1° C. for a known vapour pressure, oxcopt in tho critical region, where tho error may
rise to 15° C. J.W. H.

267.* Surface Tension of «-Heptane and «-Butane Containing Dissolved Nitrogen.
G. J. Reno and D. L. Katz. Industr. Engng Chem., 1943, 35 (10), 1091.—Data are
given for the surface tension of «-butano and «-heptane containing dissolvod nitrogen
over tho pressure range 0-1000 p.s.i. and tho temperature rango 77-185° F. Tho
.surface tension docroases with increasing pressure and temperature, and tho value
for «-heptane is approximately twice that of «-butano at 77° F. From thoso data
the parachor of nitrogen has boen calculated, and found to be 41 in n-heptano solution
and 60 in «-butane solution. This latter value is in agreement with tho figure for pure
nitrogon. J. W. H.

268.* Viscosity of «-Paraffin Solutions. A. R. Komp and H. Peters. liulustr.
Engng Chem., 1943, 35 (10), 1108.—Data are presented on tho viscosities of pure
«-paraffins (C10-C28) in carbon tetrachloride, benzene, chloroform, and cyciohoxane
solution which show nonconformity to tho Staudinger rulo that viscosity increases
proportionately with increaso in carbon atoms in the chain and that the solution
of theso paraffins in «<-hexane obey the Staudinger rulo.

An analysis of viscosity molocular-weight data on various linear polymers has led to
tho development of a now constant based on tho contribution to viscosity of a chain
atom. The present work provides ovidenco for the basic soundness of the viscosity
method for the determination of molecular weights of linear polymers whon proper
procedure is followed and a suitable solvent is chosen. J. W. H.

269.* Heat of Solution of Ethane and Propane. R A Budenholzer, B. H. Sage, and
W. N. Lacey. Industr. Engng Chem., 1943, 35 (11), 1214.—The heats of solution of
ethane and propane in a non-volatile hydrocarbon oil of 342 molecular weight have been
determined up to pressures of 450 p.s.i. and at 100°, 160°, and 220° F. for propane and
at 100° and 160° F. for ethane. A comparison is made between the results obtained
from calorimetric determinations and thoso calculated from tho volumetric behaviour
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of tho system, and tho agreement is within the maximum experimental error. Tho
accuracy of the smoothed results is considorod to bo 2-0 B.Th.U./Ib. J.W. H.

Analysis and Testing.

270. Peroxides in isoPropanol. C. E. Redomann. J. Amer. chem. Soc., 1942, 64,
3049-3050.—The author givos a warning that isopropanol when stored in contact
with air or oxygen dovelops peroxides and tho care exercised in handling othyl other,
isopropyl ether, and dioxane should bo oxtendod to isopropanol. T.C.G.T.

271.* A Vibratory Shaker for Laboratory Use. A. R. Gilson. Chem. and Ind., 1943,
62, 214-215.—The simple electrically-driven shaker described accommodates containers
of almost any shape and size up to about 1000 c.c. C.F. M.

272.* A Portable Gas Generator. R. Sutcliffe. Chem. and Ind., 1943, 62, 310.—A
small-capacity substitute for a Kipp Gas Generator is described. C. F. 51

273.* Permeability of Transparent Wrappings. C. R. Oswin. J. Soc. chem. Ind., 1943,
62, 45-48.—The permeability of a variety of transparent wrappings to air, water,
vapour, carbon dioxide, hydrogen, helium, and ammonia are recorded and methods
for carrying out such determinations critically discussed. Typical examples for water
vapour in gms./m.*/24 hrs. undor similar conditions aro : moisture-proof regenerated
celluloso 0-27, rubber hydrochloride 1-02, yellow waxed papor 1-0, waxed glassino
3-7, cellulose nitrate 4-1, cellulose acetate 17-4. For carbon dioxide in c.c./m.2/hr./|
atm. : regenerated cellulose 900, cellulose acetate 2400, nitrocellulose 1300, sheet
rubber 2500, waxed glassine 2400. In these latter figures the thicknesses of the films
aro respectively 0-001, 0-002, 0-004, 0-005, and 0-0015.

The article specializes in data on moisturo-proof cellulose film, but figures are given
for tho permeability of seams, joints, etc., and it is shown how to assess the overall
permeability of a package and to predict its safe sholf life according to its contents.

T.C.G.T.

274.* Determination of Phenol and »t-Cresol in Coal Distillation Products by Means of
the Spekker Photo-Electric Absorptiometer. T. S. Harrison. J. Soc. chem. Ind.,
1943, 62, 119-123.—Tho author has, like tho S.T.P.T.C., employod Chapin’s method
for tho estimation of phenols, but has introduced tho Spekker absorptiometer to
replace the eye for colour comparison. Time and labour aro saved by offecting tho
separation of phenol and crosols from creosote oil by a singlo wash with warm 10%
caustic soda. It is claimed that tho mothod described is more accurate and more
rapid than tho S.T.P.T.C. mothod C.C. 15-38 (for phenols), and, furthermore, requires
considerably less samplo and does not use formaldehyde. Tho estimation of m-cresol
by this mothod does not achieve tho accuracy obtained with phenol. T.C.G. T.

275.* Rapid Ring and Ball Softening-Point Test. D. 5f. Wilson. J. Soc. chem. Ind.,
1943, 62, 140-141.—Certain improvements have beon effected on tho modification of
tho normal ring and ball softoning-point test (1.P.-58/42) suggested by Hersborger
and Overbock (Proc. Amer. Soc. Test. Mat., 1942, Preprint 78), whereby tho time is
noted for the ball to drop 1in. in a bath at constant temporature. Calibration curves
are givon for conversion to Softening Point.

It is claimed that not only is it possible to obtain a softening point in ten minutos
(provided that tho sample is submitted in a molten condition), but that the result so
obtained is more easily reproduced than by tho usual mothod. C. F. 51

276.* Rapid Determination of Carbon and Hydrogen in Coal. G. W. Fenton. J.
Soc. chem. Ind., 1943, 62, 160-163.—0-2 gm. of coal is burned in a fast (250-300 mis.
per min.) stream of oxygen through tho usual combustion tube at a furnace tempera-
ture of 800°. Combustion is complete in 10 mins. Tho temporature is unusually
low for coals, but the temperature of the burning coal in the oxygen stream is con-
sidered to be much higher than that of the furnace. Water is absorbed by magnesium
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perchlorate and carbon dioxide by 4—4 mesh soda asbestos. A warning is issued for
tho handling of tho perchlorate.

Oxides of sulphur and chlorino are absorbed on a packing of granular load chromato,
3in. long, hold between £-cm. plugs of oxidized copper gauze, 3 to 6 in. from the exit
end of the tube.

Under tho abovo conditions tho combustion of benzoic acid is not comploto, but
succinic acid and sucroso have boon found to bo suitable as standards. c G

T.C.G.T.

277.* Use of Silver Vanadate in Micro-Combustion of Organic Compounds. G. Ingram.
J.Soc.chem.Ind., 1943, 62, 175-176.—Errors in tho combustion-analysis of nitrogenous
organic compounds, particularly those containing chlorino and sulphur, can frequently
bo tracod to tho inefficiency of granular lead poroxido in decomposing oxides of
nitrogen. This latter fault is due to poisoning of tho lead peroxide with tho olements
mentioned. Silver ortliovanadato suspended on pumice granulos as tho main oxidation
filling has been used with success.

To prepare tho silver vanadate a solution of 18 gras, of vanadium pentoxide in 2N
caustic soda is filtered. Excess of silver nitrate solution is added, the wholo boiled,
and tho yellow precipitate filtered off. 5 gm. of the dry material are susponded in
8 gm. of 10-14-mosh pumice by heating and stirring until molted. The product is
heated strongly for 4 hours with stirring until all tho volatilo products are romoved.

A suspension of the oxides of cerium or magnesium on silver chromato has also
proved to be successful in decomposing oxides of nitrogen. T.C.G.T.

278.* The Control of Tar Viscosity by Standard Gravity and Other Means. T. H.
Blakeley and J. G. Mitchell. J. Soc. chcm. Ind., 1943, 62, 179-181.—Two methods for
controlling tho viscosity of mixtures of pitch and tar oils are described. The first
method is applicable only to materials from tho samo crude tar, for which, as Blakeley
{J. Soc. chem. Ind., 1938, 57, 7 and 1940, 59, 87) has shown, there is a definite relation-
ship between the viscosity and specific gravity. Tho specific gravity is adjusted to a
value which is calculated to correspond with the desired viscosity. The second mothod
has wider applicability, and depends on the close approximation that E.V.T. (equi-
viscous tomperaturo) of a fluxed pitch is a linear function of tho proportions of con-
stituents. (G. H. Fuidgo, Chem. and Ind., 1936, 301 ; J. Soc. chem. Ind., 1937, 56,
427). The “ E.V.T.” of the flux oil is determined by actual mixings, and tho pro-
portion required to give the desired viscosity calculated by the simple mixture rulo.
C.F. M.

279.* Estimation of Mercaptan Sulphur Alone or In Presence of Elementary Sulphur
in Petroleum Products. E. R. H. Davies, and J. W. Armstrong. J. Inst. Petrol.,
November 1943, 29 (239), 323-328.— The publication is sponsored by Sub-Committee
No. 3 of the Institute of Petroleum for tho purpose of evolving a method considerably
moro satisfactory than the present qualitative “ Doctor” Test. Experimental
results show that tho precision of the method should bo +0 02% for 1-0% of RSH in
sample; +0-2% for 0-1% of RSH and +2-0% for 0-01% of RSH. A. H. N.

280.* The Filter Freezing Temperature of Aviation Fuels. J. M. A. Court. J. Inst.
Petrol-., Novombor 1943, 29 (239), 329-331.—When a fuel flows under controlled con-
ditions through a wire gauze filter of defined dimensions, the highest temperature at
which tho rate of flow falls below a specified critical value is defined as tho filter freezing
temperature. The apparatus and procedure are discussed. A. H. N.

Synthetic Products.

281.* Solvent Uses of Nitroparaffins. R. L. Ericsson. Industr. Engng Chem., 1943,
35 (10), 1026.—The physical properties of nitromothaue, nitroethano, and nitropro-
panos are given, together with a discussion on the value of these solvents in lacquers,
coating materials, and synthetic rubber cements. It is shown that the evaporation
and flow characteristics of tho solutions are improved when one of the nitroparaffins
is used to replace a commonly used solvent. J. W. H.
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282.* Recent Developments in Nitroparaffins. H. B. Hass. Industr. Engng Chem.,
1943, 35 (11), 1147.—Resoarch on the low-pressuro vapour phase nitration of paraffins
has enabled the following generalizations to bo roached : (i) Polynitroparaffins aro not
formed unless paraffins of rather high molecular weight aro used; (ii) any hydrogon
atom in the hydrocarbon moleculo may be roplacod by a nitro group, and (iii) any
alkyl group prosent in tho hydrocarbon may bo roplaced by a nitro group. Tho
physical propertios and commercial uses of tho nitroparaffins aro discussed. It is
shown that relatively simple reactions on tho nitroparaffins result in tho formation
of dinitroparaffins, aminos, diaminos, alkylhydroxylaminos, oxirnos, hydroxamic
acids, carboxylic acids, aldohydos, kotonos, halogonatod nitro compounds, nitro-
alcohols, nitroglycols, nitro-alkanetriols, organic esters of tho throe proceeding typos,
inorganic ostors, amino-alcohols, aminoglycols, amino-alkanotriols, amino-acetals,
soaps of the four preceding types nitro-olofins and nitro-ketones. J. W. H.

Motor Fuels.

283.* Gasogenes and their Limitations. Worl/1 Petrol., October 1943, 14 (11), 48.—
In view of suggestions that vehicles propelled by gas obtained by burning wood or
charcoal might be used to reliovo tho motor-fuol situation in tho U.S., Egloff and
Truosdell have reported their investigations on tho subject. Upwards of 820,000
such vehicles woro in uso in 1942 in other parts of the world. Of the four types of
producor-gas engines dovoloped in Europe, tho down-draft is said to be most suitablo
for wood or charcoal. Construction, mounting, and operation of the gasogeno onginos
aro described.

The conclusion is reached that gasogenes would be used only whore an absolute
dearth of petroleum prevailed.

It is calculated that to replace the 32 million gasoline-propelled vehicles is the U.S.
by gasogenes would necessitate cutting down some 3 billion treos per annum.

R. A. E.

Gas, Diesel and Fuel Oils.

284.* Stability of Furnace Oil. A. B. Hersbergor, H. C. Cowles, and B. Zieber.
Itidustr. Engng Chem., 1943, 35 (10), 1104.—Tho uso of unstablo domestic fuel oils
results in sludge formation and corrosion of metal parts, particularly brass, which
leads to clogged strainors and valves. A stability test is described which consists
essentially of heating 50 ml. of the samplo in a 4-O«. bottle at 210° F. for 4 days in tho
presence of two motal pairs—namely, iron-copper and iron-lead. Tho bottle is
filled and the oil saturated with oxygen before commencing tho tost, and tho bottle is
closed with a neopreno stoppor. Tho amount of sludge formed in tho presenco of
each pair of metals is determined by filtering tho oil through a tared Gooch crucible.
Comparative data aro given for seven fuel oils examined by this test, and the behaviour
of these oils in the essential parts of a burner system under normal operating conditions
is discussed. A satisfactory correlation is obtained for refined and unrefined straight-
run oils, but the test failed to rate cracked oils correctly. J. IV. H.

Lubricants and Lubrication.

285. Emulsion Lubricants. H. Strommenger. Oel u. Kohle, 1943, 39 (15/16), 412-
416.—There have been several previous reports in the literature on tho use of lubricat-
ing-oil emulsions. The blending figure is generally 50/50 (by volume) oil and water.
The emulsion should be finely divided, stable, and non-corrosive, have a high V.I.
and low pour-point, these properties being attained only by careful control. Either
finished emulsion or emulsifiable oil issold—the latter for large gas engines, low-pressure
compressors, general machinery, and bearings—the former for steam engines, high-
pressure and special compressors.

Stirring and/or heat is used to give fine division and stability. The condition of
preparation must be well defined and a suitable apparatus used.

Emulsion lubricants aro best suited for systems using new oil continuously”c.y.,
drip-feed—the advantages being less with other systems. The viscosity of the blend
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depends on tho working up of tho omulsion, and with cylindor oils and oils for high-
prossuro compressors tho viscosity of tho emulsion is relatively high. Four typos of
omulsion aro discussed.

Cylindor-oil emulsions aro woll suited to stoam onginos, and woro usod in tho Inst
war and for somo time following. Tho Gorman State Railways linvo lubricatod
locomotivo cylinders for somo years with an omulsion made by emulsifying saturated
lime-water in stonm-cylinder oil. Emulsions havo also boon usod by firms, ovon whon
straight oils wero readily availablo and tlioro woro no oconomic roasons for tlioir uso.
In stoam cylindors, omulsion lubricants have good adhoronco and film strength, and
thore is also a cooling offoct duo to evaporation of water, so that oils of a lower flash
point than usual could probably bo usod. Furthormoro, rosiduo formation on piston
and slido valve is diminished. Tho initial oil for tho omulsion should bo similar to
tho pure oil it is roplacing. Emulsions can bo recovorod as woll as puro oils. Dipping
lubrication in mining machinory in Uppor Silosia has usod a blond of 1 part cylindor
oil (flash point 210° C.), 1 port dark axle oil, and 2 parts water.

High-prossuro and spocial compressors can uso omulsion lubricants. Thormal
stability is not as important as tho dogroo of lubrication with compressors, blowers,
vacuum pumps, and especially those convoying gasos. The oil quality availablo to-day
may not bo good enough for these valuable machinos. Thickoning or coking through
oxidation or polymorization may tako placo, or tho lubricant may bo dilutod by tho
conveyance of gasoline or comprossed hydrogenation products. Exporimonts havo
shown omulsion lubricants to bo woll suited for air and petrol-gas pumps owing to tho
cooling effect, rosistanco to oxidation, and dilution. A mixture of 78% hydrogen
sulphide, 8% hydrogen cyanide, and 14% carbon dioxido was successfully pumpod
using omulsions, whoro previously soft soap had had to bo usod. Largo gas onginos
have previously boen lubricatod with omulsions, which can bo supplied either ready
for uso or as omulsifiablo oil. Tests on gas engines, low-pressure condensers, com-
prossod-air motors, air compressors, and vacuum pumps have confirmed tho possibility
of saving 50% of tho lubricants. In a largo mining company of tho Ruhr where
emulsions wore in gonoral uso the consumption was decroased to 64% of tho amount
previously usod. Emulsion lubrication will bo continuod after tho war in mining,
at least with machines working on compressed air.

Tho article eoncludos with a summary of tho advantages and disadvantages of omul-
sion lubrication. It is acknowledged that the emulsions offer somo difficulties in tho
recovery of usod oil, but tho difficulties are not as groat as generally believed. It Isalso
agreed that on storage tho viscosity of tho emulsions tends to increase.

The advantages aro—saving of about 40-50% of mineral oil, loss residuo formation,
greater stability against chemical offects (e.g., oxidation or polymerization) and a bettor
lubricating effect. The finished omulsion has a viscosity roughly double that of tho
original oil, enabling thinnor oil to be usod. The highor-viscosity oil gives hotter
sealing, and, with a lowor tendency to croop, there is a smaller loss of oil. It has boen
observed in mining that omulsion lubrication diminishes the icing of compressod-air
motors. Tho fact that so much water does not causo difficulties in lubrication is
probably due to several factors. There is a lowering of the freozing point which,
even without emulsifier, amoimts to about 5° C., this being effected by soap solution.
The lubricant does not freeze into a solid mass, but forms a mush, which does not
destroy the oil film, so that lubrication is still possible.

This paper has only touched upon tho many problems involved, and users aro
advised to consult lubricant producers or qualified engineers boforo applying omulsion
lubrication. In this way trouble will be avoided and the full benefits reaped.

A thorough treatment of the nature of water-in-oil-emulsions is to be given in later
papers. E. H. W.

286.* A Note on “ Oiliness ” and Surface Roughness. J. J. Bikerman. J. Soc. chem.
Ind., 1943, 62, 41-42.—E. Heidebroek (Angew. Chem., 1941, 54, 85) recently demon-
strated that if a small tension "F ” takes *t” seconds to separate two steel plates

. . . . . Ft . .
having a film of oil of viscosity 4 between them,-then — is a constant independent

of temperature. Different oils were found to yield various constants, but the variations
failed to show any regularity, and it was concluded that these results were connected
with tho “ oiliness ” of the oils.
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Hydrodynainical considerations, however, yield the relation — = —. -, where a

is the radius of the platos and h2 is the effective clearance between them. Thus,
since h2 represents tho height of protuberances on the surfaces, tho roughness of the
latter can be estimated. According to Heidobroek’s results, li2 for a steel surface
finished with a coarso file is about 2-2 times that for a finely ground surface.

C. F. M.

287. Frictional Phenomena. Part XVI. A. Gemant. J. Appl. Phys., October 1943,
14 (10), 510-521.—The following technical applications are dealt with in this chapter :
(1) belt drives, (2) clutches, (3) brakes, (4) vibration dampers, such as tho Lanchester
damper, (5) self-excited vibrations, such as shaft whipping and sound production in a
violin, and (0) grinding and crushing. In most cases a brief outline of tho mechanism
of oporation is given, followed—in tho first three of tho above-mentioned applications
—by principles of design, chief types of construction, and necessary numerical data
on friction coefficients. A. H. N.

288. Rheological Properties of Colloidal Solutions, Pigment Suspensions, and Oil
Mixtures. R- N. Woltmann and H. Green. J. Appl. Phys., November 1943, 14 (11),
569-576.—Tho law of Arrhenius which correlates tho viscosity of a colloidal solution
logarithmically to tho volume per cent, concentration of solid matter has previously
been tested only for dilute suspensions which appeared to tho investigators to behave
like true Newtonians. Similar suspensions have been tostod at higher concentrations
of solid matter, and the authors found that although Arrhenius’ law could not be
checked, a similar exponential law ovolvod, which, however, is corroct only within tho
tested region of viscosity. The authors realized that with tho increase of solid matter
the suspension can become plastic or pseudo-plastic, and may also show thixotropic
behaviour. Therefore it was considered as a major part of this investigation to de-
termine the validity of Arrhenius’ law in that region of concentration, where plasticity
occurs. Although Arrhenius' law was not found to bo applicable for plastic materials,
two exponential laws, similar to Arrhenius’ law, havo been established between the
plastic viscosity and the volumo per cent, of pigment content of a plastic suspension
on tho one hand, and botwoon the yield value and tho volumo per cent, of pigment
content of a plastic suspension on the other hand. The two constants in the exponents
of tho two equations havo been shown to bo logarithmically related to tho average
diameter, d3, of tho pigment particles contained in the suspension. Oil mixtures
with tho samo and with different typo constituents have been tested below a certain
rate of shear, called “ the limiting rato of shear,” where they aro Nowtonian liquids,
and also abovo this limiting rato of shear where they behave like thixotropic plastics.
Their Newtonian viscosities, obtained at rates of shear below the limiting rate of shear,
have been found to increase logarithmically with the volumo per cont. of one of the oils
contained in the mixture, which is in agreement with Arrhenius’ exponential law.
However, abovo the limiting rate of shear, oil mixtures doviate from tho exponential
law, which is logically expected, sinco their limiting rate of shear doponds on the
Nowtonian viscosity, and therefore is different for each oil mixturo. A. H. N.

289.* A Study of Oil Oxidation as Related to Lubrication. Parti: Apparatus, Technique,
and Preliminary Results. P. G. Exline, W. E. Kramer, and J. R. Bowman. ./.
Inst. Petrol., November 1943, 29 (239), 295-307. Paper Presented before the Division
of Petroleum Chemistry, American Chemical Society.—Experimental results are pre-
sented and discussed on the influence of the bearing atmosphere on bearing load and
torque and on the viscosity and neutralization number of the oil when the bearing is run
at high temperatures. Oils of different V.l. and bases were used. A. H. N.

290.* Oxidation— Corrosion of Lubricating Oils. C. L. Pope and D. A. Hall. Petroleum,
November 1943, 6 (11), 168-177. (Adapted from A .S.T.M. Bulletin, 1943, pp. 25-28).
— A rapid laboratory method has been developed for determining the suitability of an
oil for a given service or for comparing relative merits of oils in service.

The procedure consists in passing oxygen saturated with moisture at tho rate of
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3 litres per hour, into a specially closed beaker containing 250 mis. of oil with which a
metal strip is held in contact. Reaction temperature is maintained at 100 C.
+0-5° C. by moans of a heated oil-bath, the oil under test and the bath being stirred
by means of suitable paddlos. A reflux condensor returns most of tho volatile oxida-
tion products to the roaction. Test-strips are variod according to tho application
of tho oil. Tests and inspections are made every 24 hrs., and at the end of 90 lirs.
the oils and strips are further examined and tho oils classified accordingly. Oils
wero divided into four groups, according to visual examination of corrosion of strips.
As regards oxidation stability of the oil, it was found that the rate of loss of inter-
facial tonsion against distilled water provided a better single criterion than neutraliza-
tion number. Oils wore divided into three groups on this basis, the lower tho loss of
intorfacial tonsion the less corrosive the oil. Further tests at varied intervals accord-
ing to grading wore made where necessary. Correlation of the gradings resulting
from those tests with servico results are reported. Tho test may be applied to control
blending of used oil with new oil, wliero desirable to prevent initial corrosion under
certain conditions of operation, and to determine tho remaining useful life of an oil
already in use. R- A. E.

Asphalt and Bitumen.

291.* Surface Consistency Characteristics of Asphalts. E. C. Knowles and F. C. McCoy.
Indnstr. Engng Chem., 1943, 35 (10), 1118.—Tho normal routine tests carried out on
asphalts reflect tho flow properties of the material in bulk. In practico asphalts
are applied in relatively thin layers or coatings, which become progressively harder
with time and servico conditions, and the object of the present work is to provide a
test which will reflect the characteristics of the exposed working surfaco of an asphalt
layer. With this object, theA.S.T.M.penetrometer has beenmodified to function
as a eonstant-dopthpenetromoter bythe provisionof a suitable range of weights.
Tests are carried out to determine tho load required to cause penetrations of 0-04,
0-15, and 0-30 cm. Tho results aro given of a series of tests carried out on seven
asphalts of different types at different temperatures. In addition examples arc given
of the application of the test to the ageing of asphalt surfaces under various
conditions. J. W. H.

Special Products.

292. 3, 2-Nicotyrine. Insecticidal Properties of Certain Azo Derivatives. R. E-
Frank, R. W. Holley and D. M. Wikholm. J. Amer. chem. Soc., 1942, 64, 2835-2838.—
The preparation of 3 : 2-nicotyrine from nicotine by moans of a palladium on asbestos
catalyst is described. 3 :2-Nicotyrine couples with diazonium salt to form azo-dyes
which show activity as insect-proofing agents. T.C.G. T.

293. Insulating Oils for Cables. S. Beekinsale. J. Inst. Elect. Engrs, 1943, 90 (2),
3-14.—Pennsylvanian and naphthonic oils, with or without rosin, aro used as cable
compounds, but naphthenic oils have advantages; thus they have greater solvent
powor for the rosin which is frequently a component of the compounds. Tho electrical
and physical characteristics of those oils and the methods of testing as carried out by a
cablo manufacturer aro describod. For resistivity and dielectric losses many cells
have been tried, but all have tho common featuro of testing the oil between plates or
concentric surfaces. The author uses a Gambrell oil-testing cell and Schering bridge
which with a battery-operated amplifier can bo used to obtain power-faetor readings
to the fifth place of decimals. Tho precautions necessary when determining power
factors of highly refined oils are emphasized.

Breakdown strength is mainly a test for dryness and cleanliness, and is carried
out accordingly to tho B.S. method 148. In such an apparatus results of 70 k.v.
to 100 k.v. aro found on good oils.

Viscosity is of considerable importance, and tho desirability of a poor viscosity index
is indicated. Naphthonic baso oils are best in this respect.

Oil and rosin oxidation aro dangerous to cable-makers. Oxidized rosin tends to
produce water at temperatures of 125°C. The danger of oxidation has led cable-makers
to careful studies of the solubility of gas in oil, and as 6 mis. of oxygen are found in
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100 mis. of oil at N.T.P., the technique of degassing oil has received much attention.
It has boen found desirablo to dogassify under vacuum at temporatures of about
80° C. and then to introduco carbon dioxide which swoops out residual oxygen. After
this the temperature is raised to 140° C. and the inort carbon dioxide isremoved. This
technique prevents the rapid oxidation of the oil which occurs at the higher tompera-
turo required for complete degassing.

Tlio coefficient of cubical expansion of cable oil is of somo note. Most oils vary
between 0-000G and 0-0008 por 1° C., with naphthonic oils having the lower coefficient.
Qil-rosin compounds have coefficients of about 0-00065.

Specific gravity is of little moment, except that tho higher specific gravity oils are
usually better solvents for rosins.

Tho types of rosin available for blending with minorai oils and tho dangers of rosin
crystallizing out of oil blends are discussed. Tho gonoral test for stability involves
maintaining tho oil at 60° C. for 24 hrs.,and if acompound passes this test, it is considered
stablo. The development of rosin oxido must be closely watched, and if this rises to
2%, precipitation may occur. Stablo blends of rosin and oil are obtained by blonding
at 140° C. under vacuum.

Somo attontion is given to methods of “ cleaning up ” aged cable oils and com-
pounds. Tho aged straight minorai oils can be improved by earth treatment, but the
oxidized compounds containing rosin oxido need much more difficult treatment. Tho
latter is done by agitation with Fuller’s earth followed by allowing the earth to settle
together with tho coagulated rosin oxide. Tho clear compound is then filtered with
the assistance of a filter aid. It is necessary to keep tho treating temporature below
20° C., or tho rosin oxide will not bo roducod below 1%. A furthor mothod of re-
moving rosin oxido is by wet steam, whilst a third method involves diluting tho com-
pound with a low-boiling petroleum solvent, whoreupon the oxido is precipitated.

Apart from tho straight oil and minei-al oil plus rosin cable imprégnants, there is a
tendency to study tho oil plus petroleum polymer.

Briof mention is made of the low-viscosity typo of oil used for oil-filled cables of tho
Pirelli type. T.C.G. T.

294. Mineral Oils for Transformers and Switchgear. A. A. Pollitt. w. Inst. Elcc.
Engrs, 1943, 90 (2), 15-22.—A briof summary of tho hydrocarbon constituents of
insulating oils and their reaction to refining treatments is followed by a survey of the
causes of transformer and switchgear oil deterioration and of tho products ensuing
from this deterioration. An outlino of tho evaluation of such oils and thoir main-
tenance control is also recordod.

Tho detrimental effect of over-refining is reflected in tho growing preferonco of
electrical engineers for the loss refined B. 30 in place of tho highly refined A. 30 trans-
former oil. There are two main factors in tho deterioration of insulating oil, one being
physical and the other chemical, although both result in chemical change. Tho
physical factor is electrical dischargo in voids formod prior to or during use of tho
equipment concerned. Electrical discharge results in gas formation (hydrogon
and hydrocarbons), togothor with polymerized bodios. Oxidation is of course the
main chomical factor and tho reaction is influenced by tho voltage obtaining. The
offocts depend more upon the type of oxidation product than on the quantity.

Deterioration of transformer oil is indieatod by a decrease in the electric strength,
but power-factor increase is a moro sensitivo indication.

The products of oxidation aro numerous, but may be regarded generally as sludge,
water, and acidity. Water and acidity are probably the most detrimental products.
Acidity leads to reaction with metals present in the system, and the soaps so formed
catalyso tho further oxidation. Furthermore, the acidic bodies have a detrimental
effect on cellulosic material (e.g., cotton and paper), leading to a reduction of their
mechanical strength.

Tho polar bodies formed by the oxidation process tend to ro-oriont themselves
every half-cycle of alternating current, absorbing energy and developing heat, or, in
other words, increasing the power factor. The extent to which the power factor is
increased by the presence in an oil of dipole molecules is dependent also on tho viscosity
of tho oil ; thus the more viscous an oil, the greater will be the molecular friction
retarding the orientation of the molecules, and hence a lower power factor will result
than if the orientation was more freely permitted by a more fluid, or hotter, oil.
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Tho main fault with sludge, of the polymorized hydrocarbon typo, is that its
accumulation on conductors rotards heat dissipation. Furthermore, it increases tho
oil's viscosity, loading again to poor cooling properties.

The tests forming tho basis of most insulating-oil specifications aro ©numerated
and their valuo discussed. Tho tests for resistance to oxidation aro vory important,
but those in pso aro not quite satisfactory. It is suggested that the most logical
test could be ono measuring tho amount of oxygon absorbed in an oil. Such tests havo
boon devoloped, but are in the resoarch stage, and not yet applicable to widespread
uso.

The maintenance of insulating oils in service is reviewed and stress is laid on tho
necessity of giving tho equipmont a good start by ensuring that all “ shop debris ”
is removed and that clean oil isused. It iswise to watch the acidity incroase of tho oil
in uso, and whilst an acidity of 0-3 mg. KOH per gm. need not bo regarded as dangorous,
figures of 0-5-0-75 indicate tho need for very careful observation. Sub-station
transformers are often troublesome, as these are frequently in hot, ill-ventilated
and high-humidity buildings. Furthermore once installed, those transformers are
apt to be poorly maintained, or even forgotten.

Tho author coneludos with a suggestion that transformers should bo constructed

which contain above the oil not oxygen, as air, but rather an inert gas such as nitrogen.
T.C.G. T.

295. Insulating Oil in Relation to Circuit-Breaker Failures. V. Fordham Cooper.
J. Inst. Elect. Engrs, 1943, 90 (2), 23-28.—The papor deals primarily with tho failures
which can bo attributed to oil deterioration associated with switches subject to
frequent routine operations, such as'aro furnaco switch-gear and industrial control-
gear which can bo attributed to a deterioration of tho oil.

In his capacity as H.M. Inspector of Factories, the author has over tho last ten years
investigated a considerable number of accidents and dangerous occurrences duo to tho
explosive failure of oil-circuit breakers and oil-immersed control gear, and in doing so
it has bocomo apparent that not all wore duo to inadequate rupturing capacity or
dofoctivo insulation.

Tho main types of failure are : (1) destructive failures due to arcing under oil
following failure to clear a short-circuit or failure of insulation; (2) arcing under oil
generates inflammable gases and vapours which, when mixed with air, may bo ignited
to cause an oxplosion ; (3) oither (1) or (2) may be followed by a short circuit above oil
level; (4) ejection of flame from any of these causes may result in further short-
circuits in open or cubicle gear; (5) ejection of hot or burning oil frequently, but not
invariably results in fires and explosions of groat violence.

Tho author attompts to outlino the points to be watched in order to obtain somo
correlation between the occurrence of failuro and the condition of the oil. Tho main
tests supported by the author aro breakdown strength, resistivity, suspendod matter,
volatile hydrocarbons, hard asphalt, acid content, and iodine value. T.C.G. T.

298. Maintenance of Insulating Oils in the Field. L. H. Welch. J. Inst. Elect.
Eng., 1943, 90 (2), 29-34.—Insulating oil deteriorates in use, and tho maintenance
engineer has to see that tho working conditions are such as to minimize this loss
of quality. Tho causes of deterioration are enumerated and tho normal systems
of cleaning oil in service (filtration and centrifuging) are discussed.

Tho author concludes that (1) minimum oporating temperature of transformers and
kindred apparatus should be ensured by adequate ventilation for indoor transformers
and correct adjustments of controls on forced cooling systems; (2) adequate breathers
should bo used and maintained ; (3) careful selection should be made of both mechanical
and electrical design of apparatus, particularly in relation to tap-changing gear;
(4) uso of grade 13 oil should be recommended as grade A oils are liable to develop
excessive acidity and sludging in service; (5) cold purification is preferable, and a
filter is generally more useful and easier to operate than a centrifuge.

Tho paper ends with a suggestion that the present B.S./148 specification requires
revision. It covers six oils of tho same viscosity, and these could all be replaced by
one oil—B. 30. There isalso a need for a more viscous oil for switchgear.

T.C.G.T.
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297. The Manufacture and Testing of Oils and Oil-rosin Saturants for use in Electrical
Equipment. A. W. Thompson and J. C. Wood-Mallock. J. Inst. Elect. Engr,
1943, 90 (2), 35-53.—As tho polar bodies which deprociato the eloctrical properties
are largely the asphaltic compounds that concontrate in petroleum distillation residues,
it is preferable to obtain insulating oils from distillates. Sulphuric acid is by far tho
best method of refining for insulating oils, and, unliko somo methods, has been found
to removo tho objectionable polar bodies without decreasing the gas-absorption
characteristics of tho oil. Data are tabulated indicating tho effoct of varying acid
strengths on tho oxidation and electrical features of tho oil.

Solvent extraction methods are not considered to bo as desirablo as sulphuric acid,
as thoy tond to produco paraffinie oils, from which have boon removed desirable
constituents, such as hydrogen-absorbing hydrocarbons, and which have too high a
viscosity index. In addition, solvent processes are often inefficient in romoving
unidentified compounds, which on oxidation cause high power factor and increased
conductivity. It is acknowledged that tho solvent processes havo been successfully
applied to tho production of B. 30 transformer oil. Solvent processes have a further
interest, in that the extracts may prove of value to the electrical industry. An ex-
ample isgiven of a material with a specific gravity of 1*00, which is solid at atmospheric
temperature but quite fluid at 80° C., contains no wax, and has a specific inductive
capacity 3-5.

Tho value of clay treatments which ore necessary to give the final finish to an
insulating oil is emphasized. A table illustrates tho effect of various proportions of
earth upon an oil. Traces of motallic sulphonatos aro romovod by earth treatment,
and the necessity for doing this is shown by data to be very important. As an oxample,
10 parts por million of iron naphthenate increases the conductivity of on oil ten-fold.

Tho ossential requirements of transformer oil, in that it should bo of low viscosity
for cooling, low vapour pressure to reduce evaporation and of low setting point, aro
tho subject of internationally recognized tests, but the very important oxidation
stability is in nood of standardization. Several of tho bettor-known oxidation tests
are tabulated. The Michie Sludge tost is not favoured by the authors, who rocognizo
advantages in the methods of Anderson and of Clark, but at tho same timo point out
their disadvantages. It is hoped that tho acidity forming A-typo oil has boon
finally displaced in this country. Curves are presented illustrating tho offeet of acid
refining on tho tendency of transformer oil to develop acidity, and a brief account is
given of tho various anti-oxidants which havo been tried on a laboratory scalo. So
far tho use of anti-oxidants has not been extended to commercial application. 0-5%
of the pour-point depressant “ Paraflow ” can be addod to oil without affecting the
electrical tests.

It has been claimed that acid-refined switch oil produces less carbon than does
solvent-processed oil, and as solvent processing is favoured for transformer oil, this
fact may mean that the practice of using transformer oil for switch-goar will havo to bo
modified.

Condensers utilize oils of tho transformer class, paraffin wax and petrolatum. The
necessity of good gas-absorption characteristics is emphasized. Chlorinated com-
pounds havo an extending market for condensers becauso of their high dielectric
constant. The chlorinated product can, however, develop serious corrosive troubles.

Hollow-core cable oils gave considerable trouble until the valuo of gas-absorption
characteristics was fully appreciated. Tho gas (hydrogen) absorption is increased
by raising the proportion of unsaturated hydrocarbons present in tho oil. The authors
have found that tho unsaturated, should bo in tho more volatile fraction of tho oil,
because it is in the vapour phaso that most rapid absorption occurs. Aromatic
hydrocarbons, such as naphthalene, havo proved quite useful for increasing the hydrogen
absorptive properties, but it is suggosted that an oil of good characteristics can bo
obtained by blending a suitably refined aromatic extract fraction with a highly treated
paraffinie raffinate.

Power-eablo saturants aro produced from viscous naphthonic or paraffinie oils,
though the former are favoured because of their greater solvent power for rosin.

Tho use of rosin in cable oil is very extensive, in fact, only one cablo-maker does not
use it. Its value lies in the fact that it is very stable under electrical stress, achieves a
desirable thickening of the oil, and thedouble bonds of the abietic acid absorb hydrogen.
Careful selection and refining of the rosin aro necessary. Solvont refining is not very
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successful with rosin, but good results are obtained by a vacuum distillation in which
the oxidized rosin is loft as a residue, whilst tho rosones and terponos aro isolated from
the main condonsato of purified rosin. Tho plant for this treatment is constructed
largely of stainloss steel.

In recent years there has been a development of pressure cables in which sufficient
pressure is maintained in the cable to provont ionization. A very suitable compound
for those cables is a blond of naphthenic oil and polymorized butylenes.

The articlo concludes with a review of the physical, chemical, and oloctrical tests
used to assoss insulating oils. When an oil of suitablo physical tests has been obtained,
the powor-factor and gas-absorption tests are tho most informative tests applied.

T.C.G.T.

298.* Butyl Rubber Production. J. A. Leo. Chem. Met. Engng, July 1943, 50 (7),
102-103.— Certain operations at tho Baton Rouge synthetic rubber plant of Standard
Qil Co. are briefly described. The propertiesof butyl rubber aro very briofly discussed.
The unit used combines isobutylono, produced at the refinery, with a small amount of
isoprene to form the synthetic rubber. Food-stocks start at the oil-cracking unit whore
agas oil is taken from crude and subjoctod to high-temporature cracking in tho presonco
of steam. In this cracking operation are produced numerous gases, such as ethylene,
propylene, butenes, and gasoline fractions. The butone fraction is sent to tho extrac-
tion plant for removal of butadiene, leaving a mixture of butenes and ;sobutencs. The
mixture of butenes and isobutenos is sent to anothor plant where isobutene is oxtracted
for subsequent use in tho butyl rubber manufacture. The remaining butene is sent
to tho dehydrogenation plant, whero it is converted into additional butadiene. At the
butyl plant the isobutylono extraction is subjected to a redistillation to remove traces
of moisturo and any undesirablo fractions. It is then ready for utilization in the
polymerization roaction. s'soProne is now brought from outside, but a now plant is
being built to recover it from tho gasoline roiinery. The reaction is maintained
at —150° F. Tho reactor, as well as the operation of tho catalytic synthesis, are
described. A. H. N.

299.* Butadiene from Petroleum. Anon. Chem. Met. Engng, July 1943, 50 (7),
104-106.— A short historical development of the subject is given. The concentration
of butadiene is given only in outline, as war-time conditions do not allow of detailed
description. Concentration by absorption has proved successful. Dehydrogonation
of butylene to butadione catalytically,using stoam as a diluont, isdiscussed. Incarrying
out butone dohydrogenation, the refinery gas stroam, rich in normal butylene, is first
purified so as to increaso to a maximum the concentration of normal butylenes in the
feed-stock. These gases are then dilulod with stoam and subject to high temperatures
in contact with tho dehydrogenation catalyst. The reaction vessels in which this
contact is accomplished are of a highly intricate design, but thoir details cannot now bo
disclosed for reasons of national security. As the reaction progresses, tho catalyst
gradually loses activity, and it is necessary periodically to regenerate the catalyst by-
treatment with steam, also at olevated tomperaturo.

Substantial conversion of butene into butadiono is accomplished, and the reacted
gases are then fractionated, separating normal butylenes for recycling, and providing a
butadiene-rich stroam to the final purification system. The purity of butadiono is an
important criterion in its use. A.H. N.

300.* Density of Carbon Black. R. P. Rossman and W. R Smith. Induslr. Engng
Chem., 1943, 35 (9), 972.—The densities of commercial carbon blacks havo been cal-
culated from X-ray diffraction data and compared with tho values obtained by im-
mersion in helium and water. Consideration of these results shows that the density
in the strict sense of the term may be determined only from the diffraction data.
Immersion methods give an apparentdensity which is ameasure of the effective
free space within the particles, and for allpracticalapplicationsthis is the value to
employr. The choice of helium or wator depends on the nature of the application,
helium being the correctfluid for surface-area determinations and water when assessing
ink and rubber compounding. Water and helium densities are of the same order for
ordinary carbon blacks, but are different for aeetylone black, the holium density giving
a higher value for this substance. J.W. H.
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301.* Petroleum Solvents. E. M. Toby. Industr. Engng Cliem., 1943, 35 (9), 1044.—
The specifications and evaporation ratos aro given for fourteen grades of standard
aliphatic and naphthonic solvents, six grados of aromatic solvents, and six grades of
close-cut solvents. A discussion is given on the uses of those solvents, and it is shown
that, due to war-timo restrictions, thore is a shortage of aromatic solvents available for
general use. J.W. H.

302. Butadiene Production Under Way at Southern California Gas Co. Plant. H. L.
Masser. Oil Oas J., 28.10.43, 42 (25), 45.—Tho butadiene plant constructed by tho
Southern California Gas Company will produce 35,000 short tons of butadieno per
annum from tho vapour phase cracking of about 1 million tons of 200-500° F. naphtha.
Tho plant consists ossontially of a gas-generating plant (mostly from romodolled
equipment) and an absorption unit to extract butadiene/butylene. The new equip-
ment is estimatod to cost S5,750,000, the remodelled existing equipment boing valued
at S6,250,000. The naphtha is cracked in 10 firebrick checkerboard reactors at 2 Ib.
gauge, 1 sec. residence time, and at 1350° F., using equal weights of oil and steam.
Tho gas, representing 60% wt. of the charge, is quenched with water, passed to oxide
purifier boxes to remove H&, and thence to tho compressors and absorption unit,
where butadieno/butyleno is rocovered. Tho latter is thon passed by pipe-line to tho
Sholl Chemical Co.’s purification plant. Use is made of existing lines for tho receipt
of naphtha from different companies and the return of light oils. Tabulated data
on operating matorial quantities and the compositions of wet gas to tho absorption
plant are given. C. L. G

303. Modem Plastics for Insulation. J. Veit. British Plastics, November 1943,
15 (353), 360.—The present uses and future possibilities of plasticized polyvinyl
chloride in the manufacture of insulated cables and wires aro discussed, with dotails
of technical requirements and specifications and a description of difforont types of
insulated cables. Although the present value of P.V.C. is due to shortage of other raw
materials, it possesses outstanding characteristics—e.g., electrical properties which
are of permanent value., Tho P.V.C. resin iscompounded with plasticizers, stabilizers,
pigments, and extenders, tho flexibility of the product depending on tho quantity and
type of plasticizor used. Increasing quantities of plasticizer mako tho product softer
and of better low-tomperature resistance, but affect tho electrical properties. Tho
main plasticizers used aro tricrosyl phosphate, which is not volatile, so that heat
resistance is given at tho exponso of low-tomperature resistance, and dibutyl phthalato,
which is volatile, and hence imparts tho opposite characteristics. Less widely used
plasticizers are Arochlor, butyl acetyl ricinoloate, and dibutyl sebacate, but an all-
purposo plasticizer still remains to bo found—since tho temperature requirements
may vary from 130° C. to —50° C.

Government Department Electrical Specification No. 18/1943 covers products Nos.
1001 for the sheathing of electrical cables, 1002 for insulating conductors of electric
cables, and 1003 for insulating conductors of special cables.

P.V.C. is also approved for uso in shipbuilding, owing to its good fire-resisting
qualities and resistance to solvents, chemicals, wator, insect attack, oxidation, and
ageing, but use at temperatures above 45° C. may cause difficulties owing to the
relatively low softening point (55° C.). Use of P.V.C. at very much higher tompora-
tures is, however, permissible for other purposes, particularly when a suitable plasticizer
is used, and considerably improved temperature resistance has been obtained by
placing a textile braiding directly on the insulation and impregnating this with P.V.C.
Further advantages of P.V.C. for insulating work are : (1) inertness to copper, so that
tinning is not required; (2) ease of handling and simplicity of plant required, no
vulcanization being necessary ; (3) availability in a wide range of colours, and (4) high
speed of production by extrusion. P.V.C. has also been used for the outer covering
of high-frequency cables made from polythene. It should also be a valuablo asset for
domestic wiring. - C. L. G.

304. Peat Wax and Montan Wax. L. Ivanovsky. Petroleum, 1943, 6 (11), 170.—
A sample of peat wax (s.p. 65° C.) from New Zealand was examined and compared
with pre-war Riebock Montan Wax. The sample was separated by extraction with
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hot alcohol and potroleum other into four fractions, which were characterized and
classified as follows:— (1) yield 17-3%; solublo in cold alcohol; reddish-brown,
sticky material which molts to a viscous, stringy liquid. Classified as Peat IFaa-
Resin. (2) yield 37-1%; soluble in hot alcohol, insoluble in cold; light to medium
brown, hard, brittle, wax-like solid with conchoidal fracture. Melts and sets rapidly,
tho liquid boing non-viscous. Peat Wax Proper. (3) Yield 20-6%; insoluble in
alcohol, soluble in petroleum ether. Dark brown, hard, waxy solid, very brittlo,
and showing a “ resin-like ” conchoidal fracturo. Peat Wax P.S. (4) Yield 21-8% ;
insoluble in both solvents; black, asphalt-liko, granular solid ; insoluble in benzene,
and of ester composition. Although not strictly correct chemically, it was classified
as Asphaltic Matter.

Thopeatwax itself resomblesMontan W ax fairly closely, but has rather higher content
of “ asphaltic matter,” which might be eliminated by further processing or, probably
better, by alteration of production methods. C. G. G.

Coal and Shale.

305.* Oil and Smokeless Fuel from Coal. Plan for Development of Carbonization
Industry. W. D. Spencor. Petroleum, November 1943, 6 (11), 163-167.—In order
to utilize tho gases from low-temporaturo carbonization of coal to bettor advantage
than as plant fuel, proposals aro made for combining low-temperaturo and high-
temporaturo carbonization of coal with Fiseher-Tropseh synthesis in such a manner
that tho final marketable products obtained would bo smokeless fuel, liquofiod gases,
motor spirit, diesel oil, tar acids, wax, and pitch. Coke from the high-tomporature
carbonization would be used to manufacture producer gas'for use as plant fuel and tho
water gas required by tho Fischer-Tropsch plant. Gases from both carbonization
units would bo scrubbod to remove crude spirit and benzol, purified, and treated with
stoam in tho presence of a catalyst to convert tho methano into Hj and CO, so as to
provide, togother with the water gas, the feed for the Fischer-Tropsch unit.
Treatment of tho tars is onvisagod, and blending of products from various stages of
process. Consideration is given to yields from each stage, balancing of tho three
stages and tho overall steam supply and heat balance. Capital cost requirements
and oconomics of the plan from the aspect of utilization in the U.K. aro discussed.
R. A. E.

306.* Synthetic Lubricants from Coal. Partl. P.W.Pickston. Petroleum, November
1943, 6 (11), 175.—General considerations relating to the possibility of preparing
lubricants from coal by synthetic methods in tho U.K. are discussed and a gcnoral
flow-sheet of tho processes involved is provided. R. A. E.
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INSTITUTE NOTES.

February 1944,

DEATH OF MR. CHRISTOPHER DALLEY, M.lL.E.E.

It is with deep regret that we have to record the death of Mr.
Christopher Dalley, President of the Institute, on Friday, 28th
January, at the age of sixty.

The Council tenders its sincere sympathy to Mrs. Dalley and the
members of the family in their bereavement.

DEATH OF MR. J. McCONNELL SANDERS, F.I.C.

It is with deep regret that we also have to record the death of
Mr. J. McConnell Sanders on Friday, 4th February, in his
seventieth year.

The Council tenders its sincere sympathy to Mrs. McConnell
Sanders and the members of the family in their bereavement.

ROLL OF HONOUR.
The deaths are announced with much regret of :

G. K. Beaumont (Student), died whilst a prisoner of war in
Japanese hands.

F. R.Wellings, B.Sc. (Assoc. Member), killed in air operations.

ELECTION OF OFFICERS.

The Council has elected Professor F. H. Garner, O.B.E., Ph.D,,
M.Sc., to be President of the Institute for the Session 1944-1945.
Professor Garner has been elected by Council to fill the casual
vacancy created by the sudden death of Mr. Christopher Dalley.

The following have been elected Vice-Presidents of the Institute
for the Session 1944-1945 :

Ashley Carter, AM.I.Mech.E.
G. H. Coxon.

A. C. Hartley, O.B.E., F.C.G.I.
V. C. l11ling, M.A.

J. S. Jackson, B.Sc., F.I.C.



ii INSTITUTE NOTES.

ELECTION FOR COUNCIL.

In accordance with the Articles of the Institute, the following
members of Council retire at the next Annual General Meeting,
but offer themselves for re-election : E. A. Evans, C. A. P. South-
well, A. Beeby Thompson, and C. W. Wood.

Three new nominations have been received on behalf of H.
Hyams, Lt.-Col.D. S. Paul, and Richard R. Tweed.

The Council has decided that, in view of present circumstances,
a postal ballot will not be held, and the names of the above seven
candidates will be submitted to the Annual General Meeting of
the Members to fill seven vacancies on the Council.

FORTHCOMING MEETINGS.

Thursday, 2nd March, 1944. At 5 p.m. at 1, Grosvenor Place,
S.W. 1. “ Recent Developments in Connection with the Applica-
tion of Soil Stabilization in Practice,” by J. S. Jackson (Joint
Meeting with the Roads and Building Materials Group of the
Society of Chemical Industry).

Friday, 24th March, 1944. At 4 p.m. at 26, Portland Place,
London, W. 1. Discussion on “ Standard Methods for Testing
Petroleum and its Products,” 1944 Edition, introduced by the
Editorial Sub-Committee.

PERSONAL NOTES.
Major G. G. Jackson, who has been serving in the Middle East,
is now back in this country.

ARTHUR W. EASTLAKE,
ASHLEY CARTER,
Joint Honorary Secretaries.



CAST STEEL TUBE SUPPORTS MADE IN
HADFIELDS HEAT-RESISTING STEEL

FOR THE DOWNDRAFT EQUIFLUX RESIDIUM
HEATERS AT A LARGE OIL PLANT

HADFIELDS LD

METERS for OIL, PETROL
AND OTHER PETROLEUM PRODUCTS

AS UNIVERSALLY WRITE FOR
INSTALLED PARTICULARS

BELLE ISLE
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K.M. meters are extremely
robust, of simple and sound
design, and excellent quality
of manufacture.

They have the minimum work-
ing parts and need practically
no maintenance, and their
accuracy is retained thréugh-
out the life of the instrument.

Every meter is individually

In the

calibrated, and the square root
chart gives open scale at nor-
mal flow.

The meters can be supplied
with a pressure record if re-
quired, also with a
integrator.

More than 10,000 in use.

GEORGE KENT LTD., LUTON,

BEDFORDSHIRE. LONDON OFFICE:

200 High Holborn, W.C.I. Agents:

MELBOURNE: George Kent (Victoria) Pty. Ltd., 129 William Street. PORT-OF-
SPAIN, TRINIDAD: Davidson-Arnott & Co., Union Club Buildings. BUENOS
AIRES, ARGENTINE: Evans, Thorton & Co., 465 Calle de Fensa.
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WORTHINGTON-SIMPSON

PUMPS ror PIPE LINE
and REFINERY SERVICE

s a
um 6w

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 Wax 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-Waxing and Heat Exchange Auxiliaries.

WORTHINGTON-SIMPSON LTD., NEWARK-ON-TRENT

CONTINUQUS WASHING

Holley Mott Plants are
efficiently and continuously
washing millions of gallons
of Petroleum products dally.
Designed for any capacity.
May we submit schemes to

suit your needs ?

Continuous Counter-Current Plant
Telejrams:

«Typhiiltor, Fen, London." World-Wide Licensee, HM CONT'NUOUS PLANT LTM
Telephone: Royal7371/2. FOUR LLOYDS AVENUE, LONDON. E.C3.
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THE LOVIBOND TINTOMETER

For testing the colour of all
Qils

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 with a Table of
Recommended Contracted Ratios for the interrelation of
units in general use in the petroleum industry.
Price 2s. 6d. post free
Obtainable from :
THE INSTITUTE OF PETROLEUM
26, Portland Place, London, W. I.
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Standard Methods

FOR TESTING
PETROLEUM AND ITS PRODUCTS

, (FIFTH EDITION— 1944)

This new edition of “ Standard Methods” contains twenty-four
new methods of test. New matter includes a low temperature
filtration test for gas oils and diesel fuels, the Fraass breaking
point test for Bitumen, and a method for determining the water
tolerance of a motor fuel.

An innovation is the inclusion of a series of methods for testing
bituminous emulsions and chemicals derived from petroleum.

The Sampling methods have been completely revised, and major
alterations have been made in seventeen methods, including
Acidity, Colour (Lovibond), Free Acid and Alkali in Grease,
Oxidation of Lubricating Oils, and Reid Vapour Pressure.

Specifications for wartime hydrometers and thermometers are
included, and the “ Appendix ” has been enlarged by the addition
of a standard scheme for evaluating crude oils and a vapour
pressure/temperature nomograph for hydrocarbons.

500 pages— 127 diagrams

Price 15s., post free
(U.S.A. S3.00)

Published by
THE INSTITUTE OF PETROLEUM

26 PORTLAND PLACE, LONDON, W.I

Obtainable also from
AMERICAN SOCIETY FOR TESTING MATERIALS
260 SO. BROAD STREET, PHILADELPHIA, PA., U.S.A.
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CONSTRUCTION OF
WELDED VESSELS
AND STORAGE
TANKS, REPAIRS
BY WELDING
for the
PETROLEUM
INDUSTRY

Electrically welded Benzole Still.

W e 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. W e 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
pnnH fnr a new lease Of life.

SLET e LEEOS *10

‘Phon«: 274M (J linn) ‘Crams: " Oxbro* Utdt*”
London Off*« 'WINCHESTER HOUSE, OLD MOAD STREET. E.C.I
Phone, London Wall J7Jt. Groms  ASAENGPAO. STOCK,.LONDON
rJ4.
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CRAIG

OIL REFINERIES

S all our Departments are fully employed on

work of national importance, we regret that for
the present we are only in a position to deal, to avery
limited extent, with our normal production of Oil
Refining Plant.

We, however, have pleasure in informing our many
old and valued customers that our technical staff is
still with us, and we are keeping in close touch with
our American Associates, THE W1NKLER-KOCH
ENGINEERING COMPANY, WICHITA,
U.S.A., on all matters of recent development touch-
ing the most modern Processes of Oil Refining.

On the termination of hostilities, we will be in the

position to deal with all problems of development and
reconstruction, on which clients desire to consult us.

A. F. CRAIG & CO., LTD.

CALEDONIA ENGINEERING WORKS

YN[ I =} e —— SCOTLAND

London Office: 727, SALISBURY HOUSE, LONDON WALL, E.C.2

Telephone: Kelvin 4756
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COMPOUND HOT EXTRACTOR

FOR THE SIMULTANEOUS
DETERMINATION OF THE
BITUMEN AND WATER
CONTENTS OF TARMACADAM

(See B.S. No. 598— 1940, Fig. 8)

The Apparatus Is of large
capacity'and will treat quan-
tities of material weighing

| to 3 k.g. and upwards.

Its design allows easy re-
covery of the solvents after

extraction Is completed.

Full particulars
will be sent on request

to Dept. Rj6.

BAIRD & TATLOCK (ionoony LTD.

Makers of all kinds of Scientific

and Laboratory Equipment

14-17 ST. CROSS STREET, LONDON, E.C.I
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CRACKING UNIT
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lor a major oil company Lummus recently completed a
Lummus Combination Three-Coil Cracking Unit. . . viscosity-
breaking, gas oil and Heavy naphtha reforming.» »» Eighteen
days after the unit was put on stream it was completely ac-
cepted, having met all guarantees. The initial run was con-
tinued to 25 days, when the unit was shut down for inspection
purposes. » » » This recently completed unit — the ninth con-
secutive Lummus Cracking Unit to be accepted during initial
firing runs of 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 for steam generation from waste heat.

W. H. JONES
Representing: THE LUMMUS COMPANY

70 Barn Hill, Wembley Park, Middlesex
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We offer
RESEARCH
DEVELOPMENT
PROCESS DESIGN
ENGINEERING
FARRICATION
CONSTRUCTION
OPERATION

for

i ] PETROLEUM REFINERY EQUIPMENT
WEE ranging from

INDIVIDUAL HEAT EXCHANGERS]

COMPLETE REFINERIES =

FOSTER WHEELER

Ltd
ALDWYCH HOUSE, LONDON, W.C.2

Telephone : HOLBORN 2527-8-9
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This test indicates the temperature at which asample
of oil ceases to flow when submitted to a small
pressure under conditions designed to eliminate
mechanical disturbance as completely as possible.

The apparatus illustrated embodies a special 5-way
glass stopcock to control the sequence of the various
operations. Its incorporation makes the apparatus
easy and convenient to use.

Full details on application.

Petroleum testing equipment of all kinds
supplied. Please specify your requirements.

Griffin andlATLOCK. EfC)

LONDON MANCHESTER GLASGOW EDINBURGH
Kemble St.. W.C.2 IS Cheetham Hill Rd.. 4 45 Renfrew St.. C.2 7 Tevict Piace, |

Established as Scientific Instrument Makers In 1826
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NETTLE (42/44%A1203) Fire-
brick is Highly Refractory
(Seger Cone 34/35) and com-
bines Resistance to Spalling
and Corrosion with Volume—
Stability and Accuracy of
Shape. Jointed with“NETTLE”
Refractory Cement, it is recom-
mended with confidence for
Oil-Fired Furnace Linings.

In cases where exceptionally
high temperatures are experi-
enced, we recommend “STEIN
SILLIMANITE ” (62/63% A1 23)
and where conditions are easier.
“THISTLE” (35/37%AI20 3)
Firebrick.

materials

STE N

JOHN G.STEIN SCO.LTD. BONNYBRIDCE. SCOTLAND
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The Stabilog Control system has made
possible the uniform control and stabilisation
of entire processes. It has been designed
especially for use on continuous processes
in petroleum refining and will control the
critical temperature, pressure, flow and
liquid level applications with the highest
precision.

Stabilog and other Foxboro products are
manufactured in our factory at Merton,
England, from which a complete technical
and engineering service is available to
refinery engineers.

FOXBORO-YOXALL, LIMITED

1.;Sfi g, i"iliffkK,,, if-W.fi'
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WELDED VESSELS

WELDED STEEL STORAGE
AND PROCESS VESSELS

LARGE DIAMETER PIPES, ETC.
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UNRRA and the TANKER

P

UT THAT WAY

it sounds rather like a national legend, but the

real villains of the piece are the giants which obstruct the ‘ Four

Freedoms,’ and the Tanker is on our side, par-
ticularly in tackling the one named ‘Want.’
Incidently the ‘dragon’ of today (quite bene-
ficent, a good friend to the artillery) also needs
the services of the Fuel Tanker. Relief and
rehabilitation will monopolise many Road Tanks
but eventually it will be possible for Industry
to set its post war house in order, and for us
at Butterfields to meet the demand.

Head Office : Shipley, Yorks. Phone : Shipley 851 (5 lines)
London : Africa House, Kingsway, W.C.2. AND BRANCHES

rirvn

UNDERGROUND
STORAGE TANKS

fabricated in MILD STEEL of
specially low phosphorus content
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Lubricated PLUG
DISC VALVES \
IN ACTION \

From the big Heavies, 16" Bore— as illustrated, down
to the |" bore Automatic Feed ; all embody the

Lubriseald Principle that ensures ready obedience

to your command.

D
AUDLEY ENGINEERINGCALID

NEWPORT «SHROPSHIRE «ENGLAND
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