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

I t  is common knowledge that petroleum contains innumerable com
pounds, both organic and inorganic; these varying in extent from traces 
of radioactive and other rare elements to the more preponderant paraffins, 
defines, and cyclic compounds. Further, containing as it does the prolific 
elements carbon, hydrogen, oxygen, sulphur, and nitrogen, it is clear 
that the number o f compounds and mixtures which are potentially possible 
to separate by physical and chemical methods and technique is beyond 
computation. Thus, limitations to the subject-matter to be covered by 
an address of this nature and duration have to be strictly confined to a 
small fraction of the possibilities.

It is proposed to treat the subject only in so far as pure chemical entities 
can be isolated or obtained from or through the intermediary of petroleum. 
Gasolines, kerosines, lubricants, oils of all grades and qualities are thus 
excluded. Again, in this view, only the peaks of the vast panorama can 
be singled out for a  passing second, leaving the other interesting land
marks for more detailed study.

Perhaps it is not out of place to state that when dealing with the occur
rence, isolation, or production of certain substances from petroleum, 
these substances may not actually occur as such in crude petroleum. 
To illustrate the point, it is probably true to say that defines do not occur 
in undistilled crude; yet these reactive compounds are abundant in 
distillates of even narrow boiling ranges.

Under such limitations it appears convenient to adopt an arbitrary 
scheme, and consider the properties and applications of compounds under 
six separate headings : saturated, unsaturated, and oxygenated open- 
chain groups of hydrocarbons, cyclic compounds, sulphur compounds, 
and nitrogen compounds.

T h e  P a r a f f i n s .

The normal paraffins occur in crude oil and its distillates, and all 
members up to C36 have been studied and their properties reported in 
the literature. Higher members very probably occur, but these have 
been isolated chiefly from the products of Kogasin synthesis, not from 
petroleum.

The importance of liquid propane and butane is increasing rapidly, 
particularly for domestic and industrial fuels. Propane has the advantage 
of low boiling point, high octane number, refrigeration qualities, and
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special value as a metal-cutting fuel. The two fuels have certain advantages 
over gasoline hi internal-combustion engines, but they are still in no posi- 
tion to replace it. Mixtures of propane and hydrogen or butane and 
hydrogen to yield fuels of the density of air and of definitely controlled 
qualities are proposed for use in airships.

The use of pure branched paraffins as high-octane fuels is so well known 
that it needs only a passing mention. ¡'.so-Octane is, of course, the standard 
reference fuel.

Thermal Decomposition.
The exact mechanism of thermal decomposition of the normal paraffins 

is not understood in all cases—thus primary dissociation of methane to 
methylene radicles and hydrogen is proposed by one school, and to a 
methyl radicle and hydrogen by another, and even here the exact elec
tronic constitution of the methyl or methylene radicle is not known. 
Still, by either mechanism thermal decomposition of methane yields 
hydrogen. In the presence of mercury or cadmium vapours methane may 
be converted into higher hydrocarbons by heat treatment between 400° 
and 1100° C. Ethylenic and acetylinic compounds are produced by the 
apphcation of the glow-discharge method. Acetylene may be produced 
catalytically from methane alone, or methane and oxygen, or air under 
strict control.

When the higher members of the paraffins are subjected to pyrolysis 
under catalytic influences, higher members of olefines as well as ethylene 
are produced, together with aromatic and naphthenic hydrocarbons. The 
importance of these dehydrogenation processes lies in the fact that the 
olefines themselves may serve as the raw material for further chemical 
reactions. Thus an inert paraffinic hydrocarbon is converted into a most 
reactive compound. Similarly, catalytic cyclization of aliphatic hydro
carbons may be used as such (solvents, fuels, etc.), or as the raw material 
for nitration, sulphonation, in dyestuff and similar manufacture.

Reaction with Steam.
The reactions of the paraffin molecule with others are limited, but cer

tain of these are important industrially. Thus one of the more important 
industrial methods of producing hydrogen is the partial oxidation of 
methane or the reaction of this gas with steam. I t  is to be noted that 
although the general result of interaction of steam and methane homo- 
logues is hydrogen and carbon monoxide or dioxide, in certain cases alcohols 
are produced. A 57 per cent, yield of methyl alcohol is, for instance, 
obtainable from methane and steam. Substituting steam by carbon 
dioxide still yields hydrogen in appreciable quantities.

Again, subjecting methane and ammonia in the presence of oxygen to 
high temperatures results in the production of hydrocyanic acid and 
nitrogen as by-product.

2CH4 +  2NH3 —-> 2HCN +  6H 2
3 0 ,

> )t
6H20
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Reaction with Halogens.
By strictly controlling the reaction, methane may be chlorinated 

thermally, catalytically, or photochemically. Chloromethane may be 
the predominating product under selected conditions. Hydrolysis of 
monochloromethane produces methyl alcohol, whilst the interaction with 
carbon monoxide results in acetylchloride.

„  NaOH
CH3C I  *  CH3OH +  NaCl

m e t h y l  a lc o h o l.

CH3CI +  C O  >  CH3-COCl
a c e t y l  c h lo r id e .

Progressive halogénation yields dichloromethane, chloroform, and carbon 
tetrachloride. Formaldehyde and chloroacetaldehyde may be produced 
from the dichloromethane :

OTT2NaOH /
CH2C12  >  CH2< +  2NaCl

_ X 0H
-  H ,0

> f
HCHO

CH.Cl,
N <

CH2C1-CH0 +  HC1
Farther, CH2C12 +  C O  >  C1CH2*C0C1— i.e., monochloroacetyl chloride,
which is a potential source for monochloroacetic acid, is produced from 
the reaction with carbon monoxide. Thus methane, an inert saturated 
molecule, is transformed progressively to aldehydes and chlorobodies of 
great potentialities.

Chloroform is well known for its anæsthetical, solvent, and extraction 
properties. Carbon tetrachloride is characterized by the versatility of 
its uses, as can be seen readily from the following list :

Dewaxing or refining agent for lubricating oils ;
Decarbonizing agent for I.C. engines and cleaning agent for m etals;
Preparation of sand moulds ;
Preparation of cosmetics ;
Mixed with wax-like ketones, as polishing composition ;
Preparation of die lubricants ;
Production o f chloral by interaction with formaldehyde ;
Preparation of insecticidal sprays ;
Preparations of dry-cleaning agents ;
Preparations of fire extinguishers.

Further, it is used to produce chlorofluoromethanes, by interaction with 
antimony trifluoride, which mixed halides are useful as refrigerants because 
of their low boiling points, non-flammability, and low toxicity, or as 
solvents for cleaning operations.

Similarly, chlorinated paraffins of higher molecular weight are pro
duced and used as solvents, refrigerants, in dry-cleaning, in insecticides, 
and in lacquers. As the number of isomers becomes greater with the 
higher mono- and dichloro-paraffins, so does the difficulty of controlling 
the reaction to yield a  predominating amount of any one desired product.
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A detailed discussion of the reactions of alkyl halides to yield olefines, 
acids, or condensation products with other hydrocarbons is beyond the 
scope of an address of this nature. Fortunately many of these reactions 
are well known in general organic chemistry. Reference to them is made 
here only to stress the importance of petroleum as a raw material.

Oxidation of Paraffins.
Further, by oxidation of the paraffins found in petroleum and its dis

tillates large numbers of oxygen-containing derivatives have been pro
duced or detected. Alcohols, aldehydes, ketones, and acids, together 
with aldehyde-acids, aldehyde-alcohols, keto-acids, and aldehyde-hydroxy- 
acids, have been found, as well as the esters of these acids. To produce 
such compounds involves many interesting and important pyrolytic- 
oxidation reactions.

Sufficient, however, has been said to sketch the vast number of sub
stances it is possible to produce from the paraffins alone.

U n s a t u r a t e d  H y d r o c a r b o n s .

Olefinic, diolefinic, and acetylenie compounds occur in distillation and 
cracking products. Of the former up to C18H36 (octadecene) have been 
identified in certain kerosine fractions. Certain branched-chain olefines 
have also been studied.

The importance of the mono-olefines lies in their reactivity; thus they 
form chemical intermediates. Cracking of the lower paraffins is of special 
significance in this respect, for they are available in very large quantities, 
and constitute the most promising of raw materials. Acetylene and 
butadiene can be produced by cracking of the same raw materials under 
controlled conditions.

It is of interest to note that ethylene and propylene have a direct use 
as anaesthetics. The use of ethylene produces a  deep surgical anaesthesia 
rapidly with very early analgesia. There appears to be no apprehension 
of asphyxia and very few symptoms of danger such as nausea and cyanosis. 
Danger of asphyxia is still smaller, if the gas is diluted with oxygen. The 
purity of gas has to be, of course, of a very high order.

Pyrolysis and Polymerization.
Pyrolysis of mono-olefines under controlled conditions results (1) in 

isomerization; (2 ) in dissociation into hydrocarbons of lower molecular 
weight and hydrogen; and (3) in polymerization to yield hydrocarbons 
of higher molecular weight.

CH3- C H = C H 2 — >  CH3—C = C H  +  H 2

CH3-CH=|-CH2 +  CH3‘CH-|-CH2 — >  c h 2= c h 2 +  c h 3— c h = c h - c h 3

i  I
CH3-CH =CH 2 — >  CH., +  C H = C H
CHj-CH—CH2 +  CH3—C H =C H 2— >  CH4 +  CH3— C H = C H —CH =CH2

L----------------   | l  Methyl butadiene
CHyCH—CH2 +  CH3-C H =CH 2 — >  CGH 12 
and so on.
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Thus, even a  simple molecule like propylene yields most complex results 
because of secondary reactions. A full study of the complete range of 
reactions involved is well-nigh impossible. This fact, however, need not 
be discouraging, for studies on simple lines have yielded valuable results. 
Pyrolysis of acetylene yields aromatics under suitable conditions.

Probably of greatest interest in this connection is the polymerization 
of defines and diolefines. Polymer gasoline, synthetic lubricating oils, and 
rubber form such products of immense value. The butadiene used in 
synthetic-rubber manufacture is obtained either from ethyl alcohol or 
from petroleum cracking; but it is purer when obtained from alcohol. 
The diolefine is converted catalytically into a rubber-like composition, 
which, although it is harder to vulcanize, shows better vulcanization 
characteristics with sulphur than does natural rubber.

c h 2= c h —c h = c h 2
activated

f

c h 2— c h —c h — c h 2

c h 2— c h —c h —c h 2
: - 2

c h 2— c h —c h — c h 2

Growth ceases when a molecule of butadiene polarizes into

C H = C H — C H = C H 2 +  H

and the two ions attach themselves to the ends of the chain giving

CH2= C H —C H = C H — (CH2—CH =CH -CH 2)j— CH2—C H = C H —CH3

which is the 1-4 addition.
The reaction may go on in another form, the 1-2 addition.

® e ® e © ©
c h 2—9 H  c h 2—9 H c h 2—9 H

CH CH CH
c h 2 c h 2 c h 2

CH .—CH— /C H 2— 9 H \ —CI12—(rTf 
“ fiP f]H CH

c h 2 \  c h , /  „ c h 2

The reaction stopping either by an ionized molecule of butadiene or by 
a negative end of a polymer chain coming into juxtaposition with a positive 
end, and thus neutralizing each other. Various other complexes are 
possible, as, for instance, the branches of the 1-2 chain going into 1-4 
chains themselves.

The synthetic material is already in use in tyres, rubber soles, and 
heels, ebonite goods, raincoat cloth, gasoline hose, and tyre tubes.
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Higher polymers of isobutene appear to have potential use in safety 
glass, plywood, adhesive plaster, flypaper, greases, lubricating and insulat
ing oils, chewing-gum, wax for sealing tree-wounds, decay preventative 
and cleansing compounds. Polymers of diolefines have particular value 
as dopes to increase viscosities and viscosity indices of oils, rubber sub
stitutes, vulcanizable products, and coating and insulating materials.

This absorbing subject must be closed by mentioning the relatively 
recent new types of synthetic rubber made from the co-polymerizing of 
olefmes with small amounts of diolefines to yield complexes less unsaturated 
than natural rubber, and thus superior in certain properties, such as 
stability, durability, freedom from impurities, taste, odour and colour, 
resistance to tear, abrasion and to mineral acids, and of remarkable electrical 
properties. This “ butyl rubber ” is a  100 per cent, petroleum product.

Hydration and Estérification.
Moving on to reactions of defines with other materials, one is immediately 

impressed by the potentiality of adding a water molecule to the olefine to 
synthesize alcohols either directly by hydrating with steam in presence 
of catalysts or indirectly by the use of, say, sulphuric acid. Thus ethyl 
alcohol may be produced directly from ethylene and steam in the presence 
of organic catalysts like pyridine or quinoline, or inorganic catalysts such 
as diluted solutions of mineral acids, acidic salts—e.g., the acid phos
phates—or oxide catalysts, as alumina or clays. Similarly isopropanol 
is produced from propene and steam in presence of such catalysts. Phos
phoric acid on pumice is a catalyst for normal butenes arid milder catalysts 
such as dilute nitric acid for the isobutenes. The case of the higher 
alcohols from hydration of higher members of the defines is not so well 
known.

The interaction of mineral acids, such as sulphuric acid and defines, to 
give direct estérification is of interest both from the point of view of 
producing the alkyl esters and of using these as intermediates in the 
synthesis of alcohols and ethers by choosing the conditions. Direct 
estérification of ethylene with organic acid is difficult, but this reaction 
is easier to carry out with the higher defines. Thus propene reacts fairly 
readily with organic carboxylic acids in the liquid phase and in presence 
of catalysts to yield the esters. Alcohols and esters and their uses will 
be discussed in greater detail under appropriate headings.

Reactions with the Halogens.
A characteristic of the unsaturated hydrocarbons is that they react 

with the halogens readily and additively ; in contradistinction with the 
paraffins, which do so only by substitution. In fact, this characteristic 
is the basis for many methods of estimating the olefinic content of a 
substance by bromine and iodine numbers.

Ethylene dichloride, product of interaction of ethylene and chlorine, 
can be converted into chloroacetic acid in the presence of oxygen and 
ultra-violet light of short wave-length. I t  may be converted into ethylene 
glycol by hydrolysis with aqueous sodium carbonate, or to the glycol 
diacetate by heating with anhydrous salt of acetic acid. Interaction
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with ammonia yields, under certain conditions, ethylenediamine. All 
these compounds have their specific uses—the last, for instance, as a 
softening medium for the hydrolysis of cellulose acetate yam  or for increas
ing knock rating of motor fuels by the addition of 0-5 per cent. Further, 
they are intermediary compounds in the chemical industries.

Plastics may be produced from ethylene dichloride and alkaline-earth 
sulphides. As a  solvent the dichloride has very desirable properties— 
high solvent power, low inflammability, and availability in large quan
tities. Many other uses of this compound are suggested and are being 
made, but it is sufficient to reflect that this compound is only one of many, 
such as the dibromides or di-iodides of ethylene, as well as the various 
dihalides o f higher homologues o f ethylene. Thus, to take an example 
at random, propene dichloride m ay be used as an insecticide; as a  paint 
remover; or, since it forms azeotropic mixtures with water, to dehydrate 
acetic or propionic acids; or in the chemical preparation of a  dinitrile, 
propene glycol, or propene diamine. In fact, the number of reactions 
possible with these dihalides is legion.

Again, the reaction of, say, ethylene and chlorine in water yields ethylene 
chlorohvdrin, which is an excellent insecticide, and it has been suggested 
as a refining agent for rosin or to remove naphthalene compounds from 
petroleum. In chemical synthesis the chlorohydrins obtainable from 
petroleum have many an important place. To show only a  few important 
instances, synthetic resins m ay be formed from ethylene chlorohydrin 
condensed with urea or methylurea. On the other hand, ethylchloro- 
hydrin treated simultaneously with chlorine and an excess of ethylene 
yields fj, ¡i'-diehlorodiethyl ether—the basis of the “  chlorex process.”

Olefine Oxides.
Another class of products obtainable from the oleftnes is that of olefine 

oxides to be produced from the olefine halohydrins and alkalis or from 
the direct oxidation o f the olefines. A typical member m ay serve. The 
principal application of ethylene oxide is that of a chemical intermediary 
in the manufacture of solvents such as glycol ethers. The compound 
itself, however, m ay be used as an insecticidal fumigant, particularly in 
such cases as fumigating ships and warehouses. Aliphatic nitrates in 
conjunction with acetone m ay be stabilized with ethylene oxide for treat
ing leguminous vegetable materials to destroy their bitter components, 
and for reducing the nicotine content o f tobacco. Ethylene oxide reacting 
with marine-animal oils produces emulsifying and dispersing agents.

A further step m ay be taken by changing the olefinie oxide (obtained 
from the chlorohydrin, which was in turn formed from the olefine) into 
olefinie alkylamines by treating it with ammonia. These compounds are 
of many uses, one o f which, for instance, is that o f making soaps to be 
used in dry-cleaning, or in cosmetics in conjunction with glycols, in pro
ducts for glazing or finishing textile material, in separating wax from 
oils, or in oil-proofing porous fibrous materials.

The reactions of the olefines and the possibilities arising therefrom are 
far too numerous even to be listed in this short address. Additive reac
tions alone include, aside from those already discussed with the halogens, 
those with aromatic, paraffinic and naphthenic hydrocarbons, with phenols
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and acids, with acid halides and ammonia and amines, aside from other 
types of reactions with inorganic compounds such as oxides and halides 
of sulphur and nitrogen, and such important reactions as the condensa
tion of the unsaturated hydrocarbon with aldehydes to yield synthetic 
resins.

It is to be noted that only one member of one type ot the unsaturateds 
has been so lightly sketched— i.e., the first of the mono-olefines—and with 
the exception of butadiene it has not been possible to mention anything 
regarding the other families of unsaturated hydrocarbons found in petroleum 
products or produced from them. The field is truly vast, and the greater 
the contemplation the farther back the horizon appears to recede.

O x y g e n - C o n t a i n i n g  G r o u p s .

The Alcohols.
The direct and indirect hydrations of defines into alcohols have already 

been mentioned. Perhaps the most important of the monohydric alcohols 
is ethanol. This alcohol is produced from ethylene and steam, catalytic- 
ally, or ethylene and sulphuric acid, giving an ester which, on hydrolysis, 
yields the alcohol. Ethyl chloride reacts with the alkaline hydroxides, 
oxides, and steam to yield ethyl alcohol too. Incidentally, the reactions 
of the alkyl halides may be made to yield primary, secondary, or tertiary 
alcohols from methanol upwards, in contradistinction from the hydration 
processes of defines, which yield secondary and tertiary alcohols only, 
with the exception of ethanol and, of course, complete absence of methanol.

Ethyl alcohol is finding increasing use as motor fuel, solvent, and inter
mediary compound in chemical industries to produce a wide variety of 
organic compounds such as diethyl ether, ethyl esters, acetaldehyde, 
crotonaldehyde, normal butanol, acetic acid, or acetic anhydride, as well 
as a large number of ethylated bases such as ethyl aniline. These names 
alone suggest vast potential and actual values for petroleum as a raw 
material.

Overhead gas from stabilizer operations yields a propane-propene mix
ture, the latter component of which yields isopropyl alcohol on contact 
with sulphuric acid. The main industrial applications of this alcohol 
are connected with its solvent properties. I t  is used extensively in pre
paring perfumes and cosmetics, including shampoo, odorants, plant 
extracts, and medicinal products for external use. An important applica
tion is further found in preparing anti-freeze mixtures for car radiators, 
because on dilution with water a mixture of this alcohol and methanol 
does not attack metal parts, rubber, or varnishes. I t  is now possible to 
obtain, commercially, various derivatives of isopropyl alcohol. Acetone 
and isopropyl ether are the two most important of such products. The 
ether is not only a very valuable solvent, but is a  blending compound for 
high-octane fuels—the blending is, in fact, reported to be better than 
that of technical iso-octane.

Aside from the unique case of isopropyl-ethylene, which gives only poly
merization products with strong sulphuric acid, higher members of the 
defines, such as the n-butene and w-pentene, yield secondary alcohols, or 
tertiary alcohols—for instance, trimethylethylene giving ¿erf.-pentyl
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alcohol. The last group polymerize on contact with strong sulphuric 
acid.

Generally, the secondary alcohols find uses in the production of ethers, 
ketones, acids, and esters. For instance, the acetate ester of secondary 
butyl alcohol is finding widespread use as a lacquer solvent and thinner.

Tertiary alcohols, again, produce ethers and esters. The alcohols them
selves may be used in solvent-refining processes to free oils from wax and 
asphalts, or mixed with propene chloride as a solvent for cellulose acetate.

Glycols and Glycerine.
Another important class of this nature is that of the glycols produced 

from products of petroleum. These glycols may be either those derived 
by the hydroxylation of olefines, where the hydroxyl groups are attached 
to adjacent carbon atoms, or those in which the hydroxyl groups are 
more remote from each other, as in trimethylene glycol. Both types may 
be produced from petroleum products.

The very large quantities of ethylene available in gases from cracking 
operations made this gas an attractive raw material for the synthesis of 
ethylene glycol. The methods used for glycol production may be either 
direct mild oxidation of the unsaturated hydrocarbon at its double bond 
or hydrolysis of derivatives of alcohols. Although the first operation 
may be used by utilizing potassium permanganate, or persulphuric acid, 
or even potassium chlorate, the oxidation being catalysed by osmium 
tetroxide, the hydrolysis method is more often employed.

Taking ethylene glycol as a typical (and the most commonly used)
member, this dihydric alcohol may be prepared from the dilialoethanes, 
ethylene halohydxins, or from glycol esters. Ethylene dibromide and 
dichloride have been hydrolysed using alkaline carbonates to give ethylene 
glycol. This glycol has been used in many capacities, chief amongst 
which are the uses as anti-freezing complex, as a preservative, and in 
cosmetics. I t  is a good solvent for many organic substances, and is used 
in extracting vegetable m atter from red rose petals, Brazil wood,
carmine, buttercups, etc. I t  has also been proposed as a solvent for
insecticidal compositions such as pyrethrins, and for gum-forming con
stituents in gasolines. The use of this glycol alone or with 10 per cent, 
ethanol has been suggested to prevent ice formation on propellers of air
planes. To illustrate its versatility it has been used to reduce the viscosity 
of nitrocellulose; employed in hydraulic brake fluids; added to solid 
carbon dioxide to reduce the size of the crystals and thereby improve 
its mechanical properties, and even as an electrolyte for batteries of 
certain characteristics, making them valuable for maintaining a grid-bias 
on a vacuum tube.

Glycol esters and ethers are of importance too, the first as plasticizers, 
particularly the lower members, and the latter as solvents and diluents; 
but a study of the derivatives of glycols is a major branch of chemistry 
in itself.

The synthesis of glycerine on a commercial scale has been the aim of 
many eminent scientists. Recently an increasing number of patents 
have been appearing in the literature pertaining to the synthesis o f this 
important compound. Of the numerous methods possible, however, the
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most direct are those starting with the 3-carbon skeleton. This is 
particularly interesting to the petroleum industry, as unlimited quantities 
of propylene and propane are available from this source. Of the great 
number of possible syntheses, one line was recently chosen as promising 
the greatest degree of commercial success. The line of reactions starts 
with propylene and proceeds to allyl chloride. Allyl chloride is converted 
either to allyl alcohol or glycerine dichlorohydrin, either of which 
products is converted to glycerine. “  Hot chlorination ” of propylene is 
the key discovery in this process, i.e.,

2(CH2 =  CH-CH3) 2(CH2 =  CH -CH 2C1).
+  Cla

The yield of allyl chloride is about 85 per cent.

The Aldehydes.
The study of the aldehydes obtainable from petroleum as a raw material 

may be illustrated by the first and the most important member of the 
series, formaldehyde. This compound is an oxidation product of methyl 
alcohol, and this process of obtaining the aldehyde is still the most common 
one, since it is simple, reasonably cheap, and the product is readily purified. 
Oxidation of the higher members of the primary alcohol family results in 
corresponding members of the aldehyde series. Dehydrogenation of the 
primary alcohols similarly results in the aldehydes, but the usual pro
cedure is catalytic oxidation by air or oxygen. With the higher members 
there is a tendency towards degradation into lower members.

As large quantities of hydrocarbons are available in natural gases, and 
these at very low costs, direct catalytic oxidation of the hydrocarbons 
into the aldehydes has attracted attention, and this process is used indus
trially. Electro-catalytic processes are also proposed, utilizing the highly 
reactive oxygen produced from the decomposition of nitrogen oxides in 
the immediate region of an electric arc to oxidize methane or other hydro
carbons into the aldehyde.

The extremely high reactivity of the carbonyl group of the aldehydes 
places this class of compounds amongst the most important substances 
for purposes of synthesis. Thus, the reactions of this homologous series 
are multitudinous and of greatly varying types. Various higher oxidation 
products such as the carboxylic acids are obtainable from the aldehydes. 
Reactions of formaldehyde with the alcohols result in condensation pro
ducts, certain of which are used to produce readily emulsified materials 
useful in treating textiles. The lower aldehydes can be made to yield 
higher members by using alcohol condensation as an intermediary step. 
Hovvever, probably one of the most important reactions of formaldehyde 
for industry is that of its condensation with such substances as phenols, 
urea, or casein to yield synthetic plastics. Other industrial utilizations 
of formaldehyde are there, such as its use to precipitate proteins in making 
water-proof glues, coating material or cements, e tc .; but even in the 
a sence of any other use, this property of forming plastics would rank 
ormaldehyde amongst the more important compounds of the day. The 

p astic industry is, incidentally, the greatest consumer of this compound.
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Ketones.
Although the ketones may be produced from unsaturated or saturated 

hydrocarbons, the more general method is still the oxidation o f secondary 
alcohols in a similar manner to the production of aldehydes from the 
primary alcohols. The reaction is reversible and endothermic, and high 
temperatures therefore favour the production of the ketones. In the 
presence of air or oxygen, the reaction may, on the other hand, be made 
under exothermal conditions. Suggestions have been made to combine 
the types of reactions, and thus control the temperature.

Primary alcohols, aldehydes, ethers, and esters have been converted 
into ketones catalytieally too ; all obtainable from petroleum.

The two most typical of the ketones in the abundance and variation 
of utility are acetone and methyl ethyl ketone. To illustrate the value 
of this family of organic compounds obtainable from petroleum as a raw 
material, only acetone will be considered.

Acetone is one of the best known solvents for water, alcohol, ether and 
many esters, mineral and vegetable oils. I t  is used in the preparation of 
smokeless powder, for storing acetylene, as a fuel, and as a selective solvent 
for dewaxing oils. In dewaxing processes it may be used either alone 
or mixed with benzol, tetrahydronaphthalene, water-insoluble aliphatic 
alcohols, .higher ketones, ort^o-dichlorobenzene, monochlorobenzene, 
ethylene dichloride, isopropyl ether, or kerosine. This list illustrates its 
wide range of solvent power. Acetone has been recommended as a  con
stituent of paint and varnish removers, and this process is widely used in 
decolorizing women’s finger-nails in the eternal search after so-called 
beauty.

It is incorporated in a special lubricant recommended for chassis, which 
lubricant, when kept under pressure without air, is of high fluidity, but 
which assumes a heavy consistency when exposed to the atmosphere.

Again, acetone has been used in cleansing agents, as a  solvent for wood 
preservers, as a  pickling solution for steel when mixed with sulphuric acid, 
and in the preparation of gun-cotton and dopes for aircraft fabrics.

The chemical reactions of acetone, and the derivation of various com
pounds therefrom, are of great interest. The preparation of cyano- 
hydrins, and amines, o f alcohols, carboxylic acids, and halogen derivatives 
are general reactions for ketones. The production of such products as 
ketene and diketene are more specific to acetone, but are of equal import
ance. In the world of medicine, dihydroxyacetone is reported to be a 
good antidote for hydrocyanic acid poisoning.

Acids and Esters.
Carboxylic acids may be produced from petroleum hydrocarbons directly 

by either liquid or vapour-phase oxidation processes, using such agents 
as air or oxygen, nitrogen peroxide or ozone. High molecular-weight 
acids thus produced are incorporated in petroleum distillates to yield oils 
possessing marked penetrating qualities. The alkali salts of these mono- 
carboxylic acids have been suggested for use as liquid dispersions for 
insecticidal purposes and fungicidal plant sprays. The water-insoluble, 
petroleum-soluble saturated monocarboxylic acids containing up to 12
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carbon atoms, and prepared from petroleum hydrocarbons directly, are 
reported to act as activating materials for rubber vulcanization. Plastic 
compounds are produced from condensing these acids with formaldehyde 
or furfural. Similarly, polycarboxylic acids are condensed with poly, 
hydric alcohols to produce synthetic resins.

Carboxylic acids are, of course, obtainable from the oxidation of the 
alcohols, glycols, aldehydes, and ketones. These acids may be esterified 
to yield the required esters. A simpler process, however, is to produce 
the esters by direct estérification of the defines so abundant in petroleum 
products. Sulphuric esters, obtained by the absorption of the olefines in 
sulphuric acid, constitute important intermediary compounds widely used 
in commercial production of the corresponding alcohols. Again, alkyl 
esters may be obtained by a single-stage treatment of the appropriate 
olefin with the organic acid. Thus sec.-butyl acetate may be prepared in 
this way instead of the estérification of the alcohol.

A far greater number of oxygen-containing organic straight-chain com
pounds has been neglected than studied in this brief outline of the possible 
and actual value of petroleum crude as a raw material for this group of 
compounds. Yet the fist is impressive even in its diminutive and curtailed 
form.

C y c l i c  C o m p o u n d s .

Aromatics.
Aromatic hydrocarbons occur in straight-run petroleum distillates to 

small and varying extents ; however, large amounts of aromatics may be 
produced from the lower straight-chain fractions by thermal cracking 
and cyclization over a catalyst. The temperatures are usually around 
or exceeding 600° C. Because of the large quantities of the lower paraffin 
available at low costs, these straight-chain saturated hydrocarbons have 
been widely studied for aromatization purposes, with attendant successful 
results. The pyrolysis of the lower olefines a t temperatures around or 
exceeding 700° C. yields aromatics more readily, or a t least to a greater 
extent, than the paraffins of similar molecular weight. It was found that 
in the case of ethylene pyrolysis, raising the pressure did not increase 
the yield ; but it allowed reduction of 100° C. in the required temperature 
for the same yield for an increase of 10 atmospheres. Benzene, alkyl- 
benzenes, and xylenes are separated out from these pyrolytic reactions. 
Benzene itself may be subjected to further thermal reactions in order 
to condense two molecules of benzene into one of diphenyl, which 
is of technical importance, as it can be used in heat-exchange 
media.

Diphenyl, together with toluene, ethylbenzene, and many other hydro
carbons, have been isolated also from the reactions attendant upon treat
ing benzene with aluminium chloride. Treating alkylbenzene with the 
metal halide usually results in re-arrangement and fission of the side- 
chain, although a certain amount of dehydrogenation and condensation 
ta es place. Treating toluene with aluminium chloride at the boiling 
point of toluene yielded benzene, methylcycZohexane, m- and p-xylene, 

itoyl and dimethylanthracene. Ethylbenzene yielded benzene, diethyl-
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benzene and triethylbenzene. Thus the possibihties of this type of reaction 
are numerous and varied.

The action of the halides themselves on benzene is either of the addition 
or substitution ty p e ; toluene and high homologues, however, give mostly 
substitution products, the halogen entering the side-chain or the aromatic 
nucleus, depending on the temperature, catalyst, and concentration of the 
reactants. Mono- and poly-chlorobenzenes are used industrially in the 
manufacture of sulphur-black dyes, phenols, o-dihydroxybenzenes, aromatic 
amines, diaryl ethers, and ketones. They have further uses as dielectrics 
and transformer oils, in the analysis of graphite greases, the dewaxing of 
hydrocarbon oils, the removal of carbon deposits from engine parts, the 
solution of paint and varnish, the preservation of wood, the destruction 
of insects, and the solution of refrigerants. Bromination and fluorination 
of benzene appear to proceed similarly to the chlorination of this hydro
carbon.

Chlorination of toluene yields benzyl chloride, together with other 
resultants. Benzyl chloride may be hydrolysed to yield phenolic com
pounds, as monochlorobenzene may be hydrolysed to yield phenol. Thus 
o- and p-cresol may be produced from heating monochlorotoluene in water 
to 300° C. with ammonia, cuprous oxide, and calcium hydroxide. Chloro- 
cresols may be produced by reacting higher chlorotoluenes with alcoholic 
potassium hydroxide a t 140-210° C. Benzyl acetate is produced from 
heating benzyl chloride with sodium acetate and acetic acid. Benzyl 
chloride may be mixed with a high-boiling distillate of coal tar to give a 
corrosion inhibitor for metals.

Further chlorination of benzyl chloride produces benzal chloride, the 
chlorination agent being nitrosyl chloride. Benzal chloride yields benz- 
aldehyde on treatment with aqueous sodium sulphite. Again, by further 
chlorination, benzotrichloride is obtained, which may be used to give 
naphthalene sulphonyl chloride.

The aromatics which are so generally known for their uses as solvents, 
anti-knock fuels, and intermediary raw materials may be further studied 
with relation to oxidation processes. These studies are of interest both 
from an academic and a technical point of view. Thus, the oxidation of 
benzene appears to go in successive hydroxylations to yield phenol, hydro- 
quinone, and finally quinone, after which step the ring appears to rupture. 
In the case of toluene and ethylbenzene the side-chain and the ring are 
oxidized simultaneously, giving in the case of toluene, dihydroxytoluene 
and benzyl alcohol simultaneously, the benzyl alcohol being further 
oxidized to benzaldehyde and benzoic acid ; and in the case of ethyl
benzene yielding dihydroxyethylbenzene and 1 -phenylethanol simul
taneously, the ethanol being further oxidized to acetophenone, benz
aldehyde, and finally to benzoic acid.

Again, benzene m ay be oxidized to maleic acid catalvtically, and this 
acid may be changed to the edible malic acid which is suggested as a 
substitute for tartaric acid. Maleic acid, on the other hand, may be 
reduced to succinic acid.

These are only brief glimpses of the vast number of aromatic com
pounds it is possible to generate from petroleum as a raw material.



208 N A SH  : P E T R O L E U M  A S A RAW  M A T E R IA L .

cyclo Paraffins.
The proportion of cycloparaffins occurring in many crudes is much less 

than that of aromatics or paraffins, and their isolation is very difficult. 
Consequently not so much is known about this class of hydrocarbons 
and their reactions as about the more abundant aromatics and non-cyclic 
compounds. However, enough is known about the characteristics of the 
lower members from cyclopropane to cyclohexane to make their study both 
interesting and important.

The halogenation of the cycloparaffins follows, more or less, similar lines 
of reactions as the halogenation of the paraffins, yielding the chloro- and 
bromo-derivatives. This similarity is particularly operative in the 5- and 
6-membered rings : with the lower members of the series, such as cyclo
propane and its homologues, halogenation not only gives a substitution 
reaction, but is accompanied with an addition reaction resulting in the 
rupture of the ring and the formation of halogenated straight-chain hydro
carbons. Thus, monochlorocyclopropane and 1 : 3-dichloropropane are 
produced when cyclopropane is chlorinated.

The most important member of this family is cyclohexane, and thus 
with these preliminary remarks showing possible variations in the char
acteristics of individual members of the series, this compound will be 
studied as typical.

cycloHexane has been identified in certain crudes, and certain of its 
homologues have been found and isolated from distillation fractions of 
Russian, Eastern European, and American Mid-Continental crudes.

Catalytic dehydrogenation of cyclohexane to benzene proceeds readily 
when nickel or palladium is used. The reaction, however, is not simple, 
and many by-products are produced simultaneously. In the purely 
thermal decomposition of cyclohexane at atmospheric pressure and at 
temperatures of about 650° C. the main reaction products appear to be 
butadiene and ethylene, rather than benzene.

The action of aluminium chloride on this hydrocarbon is very inter
esting. In the reaction with acetylchloride in the presence of aluminium 
chloride the initial change appears to be one of dehydrogenation in which 
cyclohexane behaves as a mixture of cis- and imus-isomers. The cis-form 
furnishes cyclohexene, which is converted by acetyl chloride into tetra- 
hydroacetophenone; and the trans-form  is thought to proceed through a 
dicyclic system which would undergo fission to yield unsaturated radicles. 
Similarly, very interesting studies are afforded by the action of aluminium 
chloride on cyclohexane in the presence of hydrogen chloride.

Chlorination of this hydrocarbon takes place when cyclohexane and 
chlorine are exposed to diffused daylight, the chlorine displacing hydrogen 
in the ring. Mono-, di-, tri-, and tetra-chlorocyclohexane have been 
prepared in this manner at low temperatures and without the use of 
catalysts. The chloro-derivatives then undergo reactions which are 
similar to those of the alkyl and aryl chlorides. Thus a Grignard com
pound may be obtained from the monochloro-derivative by treating it 
with magnesium in ether at 0° C. Similarly, bromo-derivatives m ay be 
formed into Grignard compounds with their important uses in organic 
chemistry. cycloHexane has been used as a reference compound in 
catalysis research and there is much data on its catalytic reactions.
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The carboxylic derivatives of cyctoparaffins form the important group 
called “  naphthenic acids,”  and these have found technical applications, 
particularly in the form of their alkali and heavy-metal salts. Naphthenic 
acids probably occur in all crude petroleums, the chief sources being Russian, 
Rumanian, and Polish oils. Although the content is usually between 0-1 
and 2 per cent., it is estimated that even on the lower figure the potential 
world-annual production is 50,000 tons. They are usually extracted from 
petroleum by alkali w ash ; purification and production on a technical 
scale are, however, accomplished by various elaborate processes.

One of the uses suggested for these naphthenic acids is the breaking 
down of various types of oil emulsions, such as occur in the neutralization 
step following acid treatments of certain lubricating-oil distillates. On 
the other hand, emulsifying agents may be prepared from these very acids 
with sulphuric acid and its glycerol esters.

Artificial asphalts may be produced from heating these petroleum acids 
to 180° C. Insecticides and fungicides m ay be prepared by various 
methods from naphthenic acids. Again, esters of these acids have been 
recommended as plasticizers for cellulose esters.

Naphthenic or sulphonaphthenic acids are reported to increase the deter
sive power of soap solutions. The alkali soaps of the acids compare 
favourably with those of fatty  acids with respect to foam-producing and 
emulsifying qualities, degrees of hydrolysis, and solubility in water. Due 
to disagreeable odours associated with them, however, their use as detergent 
materials has been limited. Deodorization. of naphthenic acids is often 
very difficult. Emulsification properties as well as disinfectant and 
insecticidal qualities make these soaps very useful indeed.

The lead, cobalt, and manganese naphthenates are widely employed as 
driers in paints, and are reported to be more effective than the corre
sponding linoleates or resinates. Copper naphthenate is proposed as a 
component of priming coats intended as preservatives of wood. Metal 
salts of naphthenic acids have been used in the preparation of “ extreme- 
pressure ” lubricants. Many other uses o f the metal salts of these petroleum 
acids exist, but sufficient has been said to indicate their variety and 
importance in modern life.

S u l p h u r  C o m p o u n d s .

Sulphur compounds are found in all crude petroleums, Pennsylvanian 
and Rumanian oils having minimum quantities, 0-03 per cent, or less, 
whilst others, like Mexican and Iraq crudes, having larger quantities, 
approaching 5 and more per cent. Practically all types of sulphur deriva
tives have been isolated from various distillate fractions, the chief types 
being elemental sulphur, hydrogen sulphide, mercaptans, thioethers, 
disulphides, and thiophenes. I t  will only be possible to detail certain 
applications of some of these compounds, as their reactions and possibilities 
are far too many even to be listed exhaustively.

Hydrogen Sulphide.
Being abundant, hydrogen sulphide provides a cheap and economical 

raw material for the manufacture of sulphuric acid, with yields as high as 
98 per cent. The gas is burned in excess air to the dioxide and further
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mixed with air or oxygen and converted into the trioxide of sulphur over 
vanadium, tin, or chromium oxides as catalysts. Absorption of the 
trioxide in water is all that is necessary to yield the vitally important 
sulphuric acid.

Other uses of hydrogen sulphide, or its alkali salts in particular, are of 
interest. The ripening of alkali-cellulose by air or gas containing oxygen 
is accelerated by the presence of an alkali-sulphide. Mild oxidation of 
the sulphides yields thiosulphates. Thus sodium hydrosulphide may be 
obtained from treating sodium sulphide with hydrogen sulphide at 300° C.

H 2S +  N a2S =  2NaHS.

Treating the hydrosulphide with air a t 100-150° C. yields sodium thio- 
sulphate.

2NaHS +  2 0 , — ^ N a2S20 3 +  H20 .

Various other methods exist for preparing this important compound from 
the sulphides. Again, an ore-flotation agent may be prepared from the 
interaction of rosin and hydrogen sulphide at 80° C. in the absence of 
oxidizing conditions.

Mercaptans and Others.
These sulphur compounds show certain acidic tendencies because they 

possess an -SH  radicle. Their importance lies in the ability to react 
with many agents, such as with oxidizing agents like oxygen, sulphur, or 
halogens, to form disulphides; with aldehydes and ketones to form mer- 
captals and mercaptols respectively; and with acids to yield esters. Thus 
they are interesting intermediaries. Academically they offer valuable 
information on organic chemical reactions; their applications, however, 
are numerous as well.

Probably due to their great activity, they are used as oxidation inhibitors. 
Thus 1 per cent, of a mixture of amyl mercaptan and dibutyl amine can 
inhibit gum formation even in motor fuels obtained from cracked dis
tillates. Insecticides and fungicides are prepared by incorporating mer
captans, admixed with phenols, with alkali polysulphides and an emulsi
fying agent; or simply by impregnating acid-treated fuller’s earth or silica 
gel with mercaptans and disulphides. Disulphides or alkyl esters pre
pared from mercaptans may be used as accelerators in the vulcanization 
of rubber or flotation agents for ores. Sulphur bodies which possess 
detergent, wetting, and emulsifying properties may be prepared from 
mercaptans as a starting material. Further, softening agents for textiles 
may be produced from the combination of mercaptans and esters of 
chlorinated carboxylic acids.

Thioethers and polysulphides have been suggested as ingredients for 
fumigants and as solvents for rubber. Benzyl sulphide inhibits the 
corrosion of aluminium by hydrochloric acid. Derivatives of thioethers 
have been suggested for use as decolorizing agent for textile, as loosening 
agents for carbon deposits, and for the extraction of naphthenic hydro
carbons from mineral oils. Disulphides mixed with mercaptans or thio- 
cthers furnish flotation agents for copper ores; while tetrasulphides are 
said to accelerate ignition in diesel engines.
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Sulphonic Acids.
As a result of sulphuric-acid treatment of petroleum products, a large 

group of compounds known as sulphonic acids is obtained. These products 
were formerly wasted as “ acid sludge,”  but with increasing knowledge of 
their nature and usefulness an increasing number of individual products 
is now available for specific utility.

The mechanism of sulphonation is only known accurately in the case 
of the reaction of hydrocarbons of lower molecular weight. As it appears 
that the saturated hydrocarbons in the higher distillates of many oils are 
much more reactive towards chemical reagents, including sulphuric acid, 
than the lower-molecular-weight compounds, only inferences can be 
drawn regarding reactions which are of immediate interest to the petroleum 
chemist. Oleum or gaseous sulphur trioxide may be used to sulphonate 
oils; liquid sulphur dioxide extract layers from oils are found to be 
practically wholly composed of sulphonatable constituents. The sulphonic 
acids are removed, after sulphonation, either by selective solvent action 
of lower monobasic alcohols or by precipitating their salts by salting 
out.

Petroleum sulphonic acids are mildly detergent, being stable in hard 
water, acid, or alkaline solutions. The detergent action is enhanced by 
mixing the sulphonates from acid sludges with an alkali metal alkyl 
hydrogen sulphate of more than ten carbon atoms per molecule.

Sulphonic acids m ay also be used in making stable hydrocarbon emul
sions, or, conversely, as constituents of emulsion-breaking mixtures. The 
emulsifying agents are useful in textile and leather work, whilst the 
emulsion-breakers are used in breaking the water-in-oil type of emulsion 
in petroleum production.

Further, a suggestion for using sulphonic acids from petroleum is their 
use as wetting agents for textiles in dyeing operations, particularly when 
dyeing from acid baths. Again, these sulphonates have been used as 
media for carrying protective lubricants for use on yarns.

The sulphonates of petroleum have several advantages as a wetting 
agent and vehicle for insecticides. Thus, for instance, they are more 
toxic when mixed with mmeral oil than nicotine sulphate mixed with 
casein in hard water.

Of the miscellaneous uses of petroleum sulphonates, only a few need 
be mentioned to illustrate their wide scope and nature. They may be 
used in softening leather, as solvent activators to speed the mastication 
of rubber, or as a  thermoplasticizing compound for use with rubber, in 
the manufacture of extreme pressure and other special lubricants, in the 
manufacture of polishing compounds, in making oil-soluble dyes from 
water-soluble dyes, in combination with fatty  acids to prevent foaming 
in emulsions, in making fat-denaturants, in preparing medicinal products, 
in forming catalysts for esterification processes, in making resins applic
able in varnishes and lacquers, and in making brushless shaving-creams. 
Many other varied uses could be mentioned, but full details of these 
operations and utilities can only be obtained from more comprehensive 
texts on the subject.
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N i t r o g e n  C o m p o u n d s .

The nitrogen content of most petroleum oils is low, in the majority of 
cases not exceeding 0-1 per cent. However, considering the large quantities 
of oil produced, this figure is not a negligible quantity.

The nitrogen compounds existing in petroleum oils appear to be more 
complex than the pyridine homologues of the shale- and coal-oil nitro
genous substances. Petroleum products appear to be more of the hydro- 
aromatic types of molecules. Thus, the nitrogen-containing compounds 
derived from petroleum are called naphthenic bases. The structure of 
many of these nitrogen bodies is unknown, probably because they break 
down during ordinary distillation and refining operations. It is known, 
however, that they are complex and are probably closely related to the 
alkaloids.

Uses of petroleum bases are as pickling inhibitors, insecticides and 
germicidal preparations, and inhibitors in the autoxidation of lubricating 
oils.

Recent work on the direct nitration of the lower members of the paraffins 
has been of considerable interest, as these members were, and are still, 
considered as most inert bodies towards reagents. Direct nitration in 
the vapour phase of all the lower members, excepting methane, of the 
paraffins resulted in yet another group of nitrobodies from petroleum 
as a raw material in 1933.

Low-molecular-weight alkyl nitrates and nitrites are well known for 
their use as ignition promoters in diesel-engine fuels. Certain fuels have 
been nitrated directly, instead of being doped with these nitrobodies, and 
were found to improve in their quality as diesel fuels. Again, a mixture 
of nitromethane, benzol, and ethyl alcohol has been found effective in 
removing carbon deposits from I.C. engines. Nitropropanes and nitro- 
butanes have been found to be good solvents for lacquer. Nitrated 
petroleum fractions have also been used in producing resins, dyes, plasti- 
cizers, and intermediates in the production of motor fuels. Nitrating 
toluene obtained from petroleum results, of course, in the well-known 
T.N.T. explosive.

C o n c l u s i o n .

This review reveals a vast field of human knowledge, experience, and 
needs, and also emphasizes the importance of the subject of chemistry 
in its broadest sense and its relation to the utilization of petroleum products.

We, as a nation, have not risen to the responsibilities of our civilization 
as we might have done, in the manner in which we have promoted and 
encouraged the development of scientific knowledge.

The neglect of science spells waste and industrial decay, and those 
industrial nations which not only do not keep abreast of modern thought 
and development in the world of science, but, what is more important, 
do not take the lead, must surely and rapidly decline in prosperity.

We have most certainly not led the world in synthesis in so far as those 
fields of study which find their raw material in petroleum are concerned, 
although a number of isolated problems arc being nibbled a t in various
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institutions, many of which are uninspired by anything beyond a desire 
for a University Mastership or Doctorate.

It is most essential for the prosperity of the British Petroleum Industry 
and this country that there should be organization, collaboration, and 
co-ordination of such research on the subject as subdivided in this paper, 
and equally essential that it should be controlled by those with specialized 
knowledge of the multitudinous possibilities before us. Although some 
of the investigations mentioned are of immediate concern, the majority 
are long-distance problems, but they should not be shelved longer than 
absolutely necessary because of this, despite the present emergency, if 
we, as a nation, are to reach the forefront of petroleum science.

After the last war, it was the hope of many that the vital dependence 
of our social and national prosperity on a knowledge and appreciation of 
the facts and principles of science, and on their application in industry, 
would be fully recognized, yet the scientific world has witnessed an appalling 
waste of natural resources since then.

It cannot be expected that one industrial organization, or even a group, 
should bear the responsibility, financial or otherwise, of developing com
prehensive research on the lines indicated, however great the interest in 
such a scheme might be, particularly as we must beware of interpreting 
the usefulness of such work a t the start, in the too narrow spirit of economic 
utility.

Although we have practically no indigenous source of supply of petroleum 
to speak of in Great Britain, and as an Empire we may lag behind other 
countries, through no fault of our own, as oil producers, nevertheless the 
amount of petroleum for which British capital is responsible is a very large 
proportion of the total available, and the scientific utilization of such a 
mineral and its many products can be said to be as important to us as 
that of coal.

We are spending anything up to £12 million a day to win the present 
war; could not a  very small proportion of our war expenditure be allocated 
to experimental science, in order that we may also win the next peace, 
and so become the true benefactors to humanity by a more peaceful 
method, and one which would be less costly in its fullest meaning !

In other words, synthesis in its true understanding.
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THE INSTITUTE OF PETROLEUM.
LU N C H EO N .

T h u r s d a y , 1 s t  M a y , 1 9 4 1 .

A Luncheon of the Institute of Petroleum was held on Thursday, 1st 
May, 1941, at the Connaught Rooms, Great Queen Street, London W.C. 2. 
The P r e s i d e n t  ( P r o f e s s o r  A. W. N a s h ) presided, and those present 
included:—

Mr. Geoffrey Lloyd, M.P. (Secretary for Petroleum), Sir Cecil H. Kisch, 
K.C.I.E., C.B., Sir Frank E. Smith, G .B .E ., K .C .B ., F .R .S ., Sir Henry T. 
Tizard, K.C.B., F .R .S., Sir Alfred Faulkner, C.B., C .B .E., Dr. R. E. 
Priestley, M.A. (Vice-Chancellor, the University of Birmingham), Mr. 
F. C. Starling, Major G. P. Bulman, Mr. E . E . Soubry, Hon. M. R. Bridge- 
man, Mr. J .  E . Montgomery, Mr. C. G. Burton, Mr. M. B . Donald, Dr. 
A. J .  V. Underwood, Lt.-Col. S. J .  M. Auld, O .B.E., Mr. T. Dewhurst, 
Dr. A. E. Dunstan, Mr. J .  Kewley and Mr. T. Outen.

After the loyal Toast had been honoured, M r . T. D e w h u r s t  (Past- 
President) proposed the Toast of

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

M r . T. D e w h u r s t  (Past-President) said :
I t  is  a  g re a t  h o n o u r  a n d  p r iv ile g e  to  b e  e n t r u s t e d  w it h  t h i s  t o a s t ,  fo r  in  th e se  g ra v e  

t im e s  H i s  M a je s t y ’s  M in is t e r s  r e p re s e n t  a l l  p o l i t ic a l  p a r t ie s  a n d  t h e  w h o le  n a t io n , 
a n d  o ffe r th e  o n ly  h o p e  fo r  t h e  d e liv e r a n c e  a n d  s e c u r i t y  o f  a l l  e n s la v e d  a n d  fre e  peo p les.

T w o  o f  t h e  g re a t  sp e e ch e s  o f  r e c e n t  t im e s  c o n s is te d  o f  o n e  s e n te n c e  e a c h . H is  
M a je s t y  t h e  K i n g  v is i t e d  a  b o m b e d  a r e a ,  w h e n  a  s p e c t a t o r  s a id  to  h im ,  “  Y o u  a re  a 
g r e a t  K i n g , ”  a n d  H i s  M a je s t y  r e p l ie d , “  A n d  y o u  a r e  a  g r e a t  p e o p le .”  I t  i s  a n  a x io m  
t h a t  a  p e o p le  g e ts  th e  G o v e rn m e n t  i t  d e s e rv e s , a n d  t h is  g r e a t  p e o p le  a n d  H i s  M a je s ty ’s 
M in is te r s  c o m p lim e n t  e a c h  o th e r .

T h e  a x io m  c a s t s  a  s in is t e r  l ig h t  o n  th e  c h a r a c t e r  o f  t h e  G e r m a n  p e o p le . W h e n  
o n e  c o n te m p la te s  t h e  N a z i  le a d e rs — th o s e  g ro te s q u e  s p e c im e n s  o f  r a c e  p u r i t y — one  
is  r e m in d e d  o f  a  re c e n t  d ic t u m  in  re g a rd  to  t h e m . T h e  d ic t u m  r im s  a s  fo llo w s :  
“ I t  w o u ld  r e q u ir e  a  s p e c ia l  d is p e n s a t io n  o f  P r o v id e n c e  t o  r a is e  t h e m  to  t h e  lo w est  
le v e l  o f  h u m a n  d e g ra d a t io n .”  B u t  w h a t e v e r  th e  G e r m a n  p e o p le  m a y  b e , th e y  
c e r t a in ly  a re  n o t  a  r a c e  o f  N o r d ic  s u p e rm e n . T h e y  a r e  a b o u t  4 0  p e r  c e n t .  N o rd ic  
a n d  a b o u t  60 p e r  c e n t . A lp in e ,  w h e re a s  th e  p e o p le  o f  t h e  U n i t e d  K i n g d o m  a n d  N o rth e rn  
I r e la n d  a r e  a b o u t  75  p e r  c e n t . N o r d ic  a n d  a b o u t  2 5  p e r  c e n t .  M e d it e r r a n e a n , so  th a t  
e v e n  a  N a z i  e th n o lo g is t  sh o u ld  b e  in  n o  d o u b t  a s  to  w h ic h  o f  th e s e  t w o  p e o p le s  is  the  
m o re  f it te d  to  s u r v iv e  in  t h e  p r e s e n t  s t r u g g le  fo r  e x is t e n c e .

T h e  la te  L o r d  C u r z o n  s a id  t h a t  in  th e  la s t  G r e a t  W a r  “  t h e  A l l ie s  f lo a te d  to  v ic to ry  
o n  a  s e a  o f  o i l ,”  a n d  n o t h in g  c o u ld  e x p r e s s  so  v i v i d l y  t h e  v i t a l  im p o r t a n c e  o f  p e tro le u m  
p r o d u c ts  in  m o d e m  w a r fa r e .  W h e n  w e  c o n te m p la t e  t h e  s t u p e n d o u s  t a s k  o f  s u p p ly 
in g  p e t ro le u m  p r o d u c t s  t o  th e  N a v y  o n  t h e  s e v e n  se a s , a n d  t o  t h e  A r m ie s  a n d  A ir  
F o r c e s  in  t h is  c o u n t r y ,  in  t h e  M e d it e r r a n e a n , in  L i b y a ,  a n d  A b y s s in ia ,  n o t  to  sp eak  
o f  th e  c iv i l  r e q u ir e m e n t s  o f  v a r io u s  c o u n t r ie s ,  w e  r e a l iz e  h o w  d e e p ly  in d e b t e d  w e  a n d  the  
w h o le  n a t io n  a re  to  t h e  g r e a t  S e r v ic e  D e p a r t m e n t s  o f  S t a t e ,  t o  t h e  P e t r o le u m  B o a rd , 
a n d  a b o v e  a l l  to  th e  P e t r o le u m  D e p a r t m e n t  a n d  t h e  M in is t e r  w h o  is  in  c h a rg e  o f its 
a c t iv it ie s .  T h e  v ic to r ie s  o f  t h e  N a v y ,  n o t a b ly  t h a t  o f  t h e  b a t t le  o f  C a p e  M a ta p a n ,  
t h e  m a n y  v ic to r ie s  o f  th e  A h  F o r c e ,  n o t a b ly  t h a t  o f  t h e  B a t t l e  o f  B r i t a i n ,  t h e  w o n d e rfu l 
v ic t o r ie s  in  A f r ic a ,  a n d  th e  g a l la n t  r e a r g u a r d  a c t io n  in  G re e c e — in  a l l  th e s e  engage
m e n t s  t h e  a d e q u a te  s u p p ly  o f  p e t ro le u m  p r o d u c t s  h a s  b e e n  a n  in d is p e n s a b le  co n d it io n



L U N C H E O N . 2 1 5

o f su c c e ss , a lt h o u g h  in  t h e  c a s e  o f  t h e  I t a l i a n s  w e  h a v e  d o u b t le s s  b e e n  h e lp e d  b y  th e ir  
la c k  o f  “  a b d o m in a l  f o r t it u d e  ”  !

I n  v ie w  o f  t h e  v i t a l  im p o r t a n c e  o f  p e t ro le u m  p r o d u c t s  in  t h i s  w a r  i t  i s  a  fo r t u n a t e  
c ir c u m s ta n c e  t h a t  w e  h a v e  a  p e r f e c t  o r g a n iz a t io n  fo r  t h e  s u p p ly  o f  th e s e  p r o d u c t s  to  
o u r a r m e d  fo rc e s  in  a l l  t h e  v a r io u s  t h e a t r e s  o f  w a r ,  a n d  e x p e r ie n c e  h a s  a m p ly  c o n f ir m e d  
th e  g re a t  w is d o m  o f  t h e  G o v e r n m e n t  in  d e c id in g  to  c r e a t e  th e  P e t r o le u m  B o a r d .  I t  
is  h o p e d  t h a t  th e  t im e  w i l l  c o m e  w h e n  t h e  N a z i  w a r  m a c h in e  w i l l  r u n  d o w n  o w in g  to  
a  sh o rta g e  o f  p e t r o le u m  p r o d u c t s ,  a n d  m a n y  p e o p le  b e lie v e  t h a t  t h i s  w i l l  p r o v e  to  b e  
th e  w e a k e s t  l i n k  in  t h e ir  c h a in  o f  e s s e n t ia l  s u p p lie s . H o w e v e r ,  t h e  N a z i  B l i t z k r ie g s  
on P o la n d , N o r w a y ,  H o l la n d ,  B e lg iu m , F r a n c e ,  Y u g o s la v ia ,  a n d  G re e c e  w e re  o f  b r ie f  
d u ra t io n  a n d  m a y  n o t  h a v e  c a u s e d  s e r io u s  d e p le t io n  o f  t h e ir  o i l  r e s e r v e s ,  b u t  p e rh a p s  
w e m a y  h o p e  t h a t  a s  a  r e s u lt  o f  o u r  u n c e a s in g  a t t a c k s  b y  a i r  o n  t a n k s ,  re f in e r ie s ,  
co a l-o il p la n t s ,  a n d  o n  v i t a l  l in k s  in  t h e ir  t r a n s p o r t  s y s t e m , t h e  N a z is  in  d u e  c o u rs e  
w ill b e  in c a p a b le  o f  s u s t a in in g  a  p ro lo n g e d  p e r io d  o f  t o t a l  w a r .  W e  w o u ld  w e lc o m e  
e n lig h te n m e n t  o n  t h is  im p o r t a n t  s u b je c t ,  b u t  o u r  h o p e s  o f  o b t a in in g  t h i s  f r o m  a n  
a u t h o r it a t iv e  so u rc e  a r e  s o m e w h a t  d im m e d  b y  t h e  p o l i t ic a l  e x p e r ie n c e  a n d  d is c re t io n  
o f o u r  c h ie f  g u e s t .

T h e  R o y a l  S o c ie t y  a s  s u c h  w a s  fo r m e d  in  16 6 2 , a n d  t h r o u g h o u t  i t s  e x is t e n c e  h a s  
a d v is e d  G o v e rn m e n t s  o n  s c ie n t i f ic  m a t t e r s .  T h e  g e o lo g is ts  b ro k e  a w a y  in  1 8 0 7 , a n d  
w ere  fo llo w e d  b y  o t h e r s  w h o  fo r m e d  t h e ir  o w n  s c ie n t i f ic  s o c ie t ie s , y e t  n o n e  o f  th e s e  
h a s  b e en  p r iv ile g e d  to  a d v is e  G o v e r n m e n t  o n  it s  o w n  s p e c ia l  s u b je c t .  A  la t e r  d e v e lo p 
m e n t  w a s  th e  fo r m a t io n  o f  p r o fe s s io n a l a n d  t e c h n ic a l  s o c ie t ie s  a n d  in s t it u t io n s ,  
co v e r in g  s u b je c t s  s u c h  a s  c iv i l ,  m e c h a n ic a l ,  m a r in e ,  e le c t r ic a l  a n d  c h e m ic a l  e n g in e e r in g ,  
th e  c h e m ic a l in d u s t r y ,  i r o n  a n d  s te e l,  m in in g  a n d  m e t a l lu r g y ,  p e t ro le u m , e tc . T h e s e  
sc ie n tif ic  a n d  t e c h n ic a l  b o d ie s  in c lu d e  m a n y  th o u s a n d s  o f  m e m b e r s  w h o  h a v e  h a d  a  
th o ro u g h  s c ie n t i f ic  t r a in in g ,  r e in f o rc e d  b y  y e a r s  o f  p r a c t ic a l  e x p e r ie n c e  in  t h e ir  
re s p e c t iv e  s u b je c t s .  Y e t  so  e s s e n t ia l ly  c o n s e r v a t iv e — I  u s e  t h e  w o r d  in  a  m e t a 
p h y s ic a l a n d  n o t  a  p o l i t i c a l  se n s e — is  t h e  E n g l i s h  c h a r a c t e r  t h a t  th e  R o y a l  S o c ie t y ,  w h ic h  
is  th e  s c ie n t if ic  a n a lo g u e  o f  t h e  B a n k  o f  E n g la n d ,  r e m a in s  t h e  so le  u n o f f ic ia l  s c ie n t if ic  
a d v is e r  to  t h e  G o v e r n m e n t  a n d  h o ld s  a lo o f  f r o m  a l l  o th e r  s c ie n t i f ic  s o c ie t ie s  a n d  in s t i 
tu t io n s . T h i s  s u b je c t  w a s  r a is e d  a n d  d e b a t e d  in  t h e  H o u s e  o f  L o r d s  a  fe w  w e e k s  ag o ,  
an d  th e  G o v e rn m e n t  s p o k e s m a n , L o r d  H a n k e y ,  m a d e  t h e  fo l lo w in g  s t a t e m e n t  : “  T h e  
G o v e rn m e n t  w e re  a t  p r e s e n t  in  c lo s e  t o u c h  w it h  t h e  p r o fe s s io n a l s o c ie t ie s  c o n c e rn e d  
w ith  a  v ie w  to  t h e  p o s s ib le  e s t a b l i s h m e n t  o f  a  s e p a r a t e  o r g a n iz a t io n  w o r k in g  in  th e  f ie ld  
o f a p p lie d  s c ie n c e  a n d  in  c lo s e  t o u c h  w i t h  th e  S c ie n t if ic  A d v is o r y  C o m m it t e e  a n d  a n  
a n n o u n c e m e n t  m ig h t  b e  e x p e c t e d  b e fo re  lo n g .”  A n  o ff ic ia l a n n o u n c e m e n t  w a s  m a d e  
y e s t e rd a y  in  r e g a rd  to  e n g in e e r in g , a n d  t h is  I n s t i t u t e  w o u ld  w e lc o m e  w h o le h e a r te d ly  
a n y  f u r th e r  d e v e lo p m e n t s  in  t h i s  d ir e c t io n  w h ic h  w o u ld  le a d  to  g r e a te r  u se  b e in g  
m a d e  o f  th e  k n o w le d g e  a n d  e x p e r ie n c e  t h a t  i t  r e p r e s e n t s .

T h e  H o u s e  o f  L o r d s  d e b a t e  d o u b t le s s  o r ig in a t e d  w it h  t h e  P a r l ia m e n t a r y  a n d  
S c ie n t if ic  C o m m it t e e ,  a n  u n o f f ic ia l  l i a is o n  b o d y  b e tw e e n  p r o fe s s io n a l s o c ie t ie s , in c lu d in g  
th is  In s t i t u t e ,  a n d  P a r l ia m e n t .  I t  i s  o n e  o f  t h e  d u t ie s  o f  t h i s  C o m m itte e  to  a r r a n g e  
fo r q u e s t io n s  to  b e  p u t  to  H i s  M a j e s t y ’s  M in is t e r s  o n  s c ie n t i f ic  a n d  t e c h n ic a l  m a t t e r s ,  
a n d  th e re fo re  i t  i s  p o t e n t ia l ly  a b le — m a y  I  s a y ,  A b e l  to  r a is e  C a in ?  N o t w it h s t a n d in g  
th is  p o s it io n , t h e  S e c r e t a r y  fo r  P e t r o le u m  h a s  n o t  y e t  b e e n  a s k e d  a  s in g le  q u e s t io n  
as a  re s u lt  o f  th o s e  a c t iv i t ie s ,  a s  w e  a r e  to o  w e ll  a w a r e  o f  t h e  s c ie n t i f ic  a n d  t e c h n ic a l  
p e rfe c t io n  o f  t h e  D e p a r t m e n t  u n d e r  h is  c o n tr o l .

O n e  o f  t h e  m a jo r  t a s k s  c a r r ie d  o u t  b y  t h i s  I n s t i t u t e  d u r in g  i t s  h is t o r y  w a s  t h e  in i t i a 
t io n  a n d  f o u n d a t io n  o f  t h e  W o r ld  P e t r o le u m  C o n g re s s . C o n g re s s  a c t iv i t ie s  a r e  n o w  
in  a b e y a n c e , b u t  i t  i s  c e r t a in  t h a t  t h e y  w i l l  r e v iv e .  T h i s  g r e a t  C o n g re s s  c o u ld  n o t  
h a v e  b e e n  e s t a b lis h e d  w it h o u t  t h e  h e lp  o f  H i s  M a j e s t y ’s  M in is t e r s .  In d e e d ,  t h e  f ir s t  
page o f  t h e  Proceedings o f  t h e  f i r s t  C o n g re s s  c o n t a in s  th e  fo l lo w in g  s t a t e m e n t  : F  r o m
th e  o u tse t  th e  C o n g re s s  h a d  t h e  a p p r o v a l  o f  H i s  M a j e s t y ’s  G o v e r n m e n t .  T h e  S e c r e t a r y  
o f S ta te  fo r  F o r e ig n  A f f a ir s ,  t h e  S e c r e t a r y  o f  S t a t e  fo r  t h e  C o lo n ie s , t h e  P r e s id e n t  o f  
th e  B o a r d  o f  T r a d e  a n d  t h e  S e c r e t a r y  fo r  M in e s  s ig n if ie d  t h e ir  a p p r o v a l  b y  a c c e p t in g  
n o m in a tio n  a s  H o n o r a r y  P r e s id e n t s ,  w h ile  t h e  S e c r e t a r y  o f  S t a t e  fo r  S c o t la n d  r e p r e 
se n te d  t h e  G o v e r n m e n t  a t  t h e  C o n g re s s  B a n q u e t .  T h e  F o r e ig n  O ff ice  t h r o u g h  it s  
re p re se n ta t iv e s  in v i t e d  t h e  G o v e r n m e n t s  o f  fo re ig n  c o u n t r ie s  to  s e n d  d e le g a t io n s . T h e  
G o v e rn m e n t  a ls o  e n t e r t a in e d  d e le g a te s  a t  a n  o f f ic ia l r e c e p t io n  a t  L a n c h e s t e r  H o u s e  
an d  a t  a n  o ff ic ia l lu n c h e o n  a t  t h e  H y d e  P a r k  H o t e l .  I n  a d d i t io n  t h e  C o n g re s s  C o m 
m itte e  w a s  s t r e n g th e n e d  b y  t h e  in c lu s io n  o f  t h e  D i r e c t o r  o f  th e  P e t r o le u m  D e p a r t m e n t
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o f  th e  B o a r d  o f  T r a d e .”  T h i s  r e c o r d  a lo n e  d e m o n s t r a t e s  t h e  g r e a t  in d e b te d n e s s  o f  
t h is  In s t i t u t e  to  H i s  M a je s t y ’s  M in is t e r s ,  a n d  w e  c a n  o n ly  h o p e  t h a t  t h e  sc ie n tif ic  
a n d  t e c h n ic a l  p u b lic a t io n s  o f  t h e  I n s t i t u t e  h a v e  b e e n  o f  so m e  s l ig h t  s e r v ic e  to  t h e  g re a t  

D e p a r t m e n t s  o f  S ta te  u n d e r  th e ir  c o n tr o l .
I t  i s  a  so u rc e  o f  g re a t  p le a s u r e  to  u s  to  b e  a b le  t o  c o u p le  t h i s  t o a s t  w it h  th e  n a m e  

o f  M r  G e o ffre y  L lo y d .  T h e  e a r ly  m a n i f e s t a t io n  o f  M r .  L l o y d ’s  q u a l it ie s  i s  p ro v e d  
b y  th e  fa c t  t h a t  a t  th e  a g e  o f  27  h e  h a d  b e e n  P r e s id e n t  o f  t h e  C a m b r id g e  U n io n ,  
P r iv a t e  S e c r e t a r y  to  S i r  S a m u e l H o a r e ,  a n d  w a s  P r i v a t e  S e c r e t a r y  to  M r .  B a ld w in .  
A s  P r iv a t e  S e c r e t a r y  o r  P a r l ia m e n t a r y  P r i v a t e  S e c r e t a r y  to  M r .  B a ld w in  fo r  s ix  
y e a r s  h e  m u s t  h a v e  b e e n  e n t r u s te d  w it h  m a n y  m a t t e r s  o f  h ig h  im p o r t a n c e . U n 
fo r tu n a te ly ,  t h is  e x p e r ie n c e  d e p r iv e s  u s  o f  a n y  h o p e  t h a t  h e  w i l l  t h r i l l  u s  w it h  a n y  
r e v e la t io n s  w h ic h ,  h o w e v e r  f a s c in a t in g  fo r  u s  t o  h e a r ,  w o u ld  b e  in  t h e  s m a l le s t  degree  
im p o lit ic  fo r  h im  to  im p a r t .  W h i le  P a r l ia m e n t a r y  U n d e r - S e c r e t a r y  to  t h e  H o m e  
O ffice  h e  w a s  re s p o n s ib le  fo r  th e  o r g a n iz a t io n  o f  t h e  A . R . P .  S e r v ic e s .  D u r in g  h is  
te n u re  o f  office  a s  S e c r e t a r y  o f  M in e s  h e  im p r e s s e d  t h e  c o u n t r y  b y  h is  f re q u e n t  v is i t s  
to  th e  c o a l m in e s  in  s e a r c h  o f  in f o r m a t io n  a t  f ir s t  h a n d .  I t  i s  u n f o r t u n a t e ,  th e re fo re  
t h a t  w e  h a v e  n o t  in  t h is  c o u n t r y  a b o u t  h a l f  a  d o z e n  b ig  o i lf ie ld s , p a r t i c u la r ly  a s  t ru th  
is  s a id  to  lie  a t  t h e  b o t to m  o f  a  w e ll .  M r .  L l o y d  is  t h e  f ir s t  S e c r e t a r y  fo r  P e t ro le u m  
in  o u r  h is t o r y ,  a n d  a t  a  t im e  w h e n  p e t ro le u m  is  r e c o g n iz e d  a s  a  v i t a l  n e c e s s it y  fo r  the  
s u r v iv a l  o f  t h is  c o u n t r y  a n d  E m p i r e .  W e  o ffe r  h im  o u r  b e s t  w is h e s  in  h is  g re a t  ta sk ,  
a n d  h o p e  t h a t  a  fu t u r e  h is t o r ia n  w i l l  b e  a b le  t o  s a y ,  a g a in  t o  q u o te  L o r d  C u rz o n ,  
t h a t  u n d e r  h is  g u id a n c e  t h i s  c o u n t r y  o n c e  m o re  f lo a te d  t o  v i c t o r y  o n  a  s e a  o f  o il. I n  
v ie w  o f  M r . L l o y d ’s  h e a v y  r e s p o n s ib il it ie s  a n d  m a n i f o ld  d u t ie s  a t  t h e  p r e s e n t  t im e , w e  
d e e p ly  a p p re c ia t e  h is  p re s e n c e  h e re  a t  t h e  f ir s t  f u n c t io n  w e  h a v e  h e ld  s in c e  h is  a p p o in t 
m e n t . I  h a v e  p le a s u re  in  in v i t in g  y o u  to  r is e  a n d  d r in k  to  t h e  h e a l t h  o f  H i s  M a je s t y ’s 
M in is te rs , c o u p le d  w it h  t h e  n a m e  o f  M r . G e o f f re y  L l o y d .  (A pplause.)

M r . G e o f f r e y  L l o y d ,  M.P. (Secretary for Petroleum), in replying to  
the Toast, said :

I t  is  a  g re a t  h o n o u r  to  r e p ly  to  t h is  t o a s t ,  b u t  I  a m  n o t  g o in g  t o  b e  in v e ig le d  in to  
a n y  in d is c re t io n s . T h e r e  a r e  so  m a n y  m e n  in  t h i s  r o o m  e n g a g e d  so  c lo s e ly  in  secre t  
w o r k  c o n n e c te d  w it h  a r m a m e n t  a n d  o th e r  v i t a l  in d u s t r ie s  in  t h e  w a r  p r o d u c t io n  of  
t h is  c o u n t r y ,  t h a t  I  d o u b t  w h e th e r  a n y  o t h e r  b o d y  o f  m e n  t h a t  c o u ld  b e  g a th e re d  
to g e th e r  a t  t h is  p a r t ic u la r  m o m e n t  a re  a w a r e  o f  so  m a n y  o f  t h e  w a r  s e c re ts . T h e re  
is  th e re fo re  n o  n e e d  to  t a lk  a b o u t  th e m  a t  a l l .  T h e r e  w i l l  c o m e  a  d a y  w h e n  v ic to ry  
h a s  b e e n  w o n  a n d  w h e n  w e  s h a l l  b e  a b le  p e r h a p s  t o  e x c h a n g e  w i t h  e a c h  o th e r  so m e  of 
th e  th in g s  w e  k n o w .

W e  a re  a l l  a w a r e  t h a t  o i l i s  t h e  m o t iv e  fo rc e  o f  m o d e r n  w a r .  I t  d r iv e s  th e  sh ip s  
o f  th e  n a v y ,  i t  d r iv e s  t h e  a e ro p la n e s  a n d  th e  m e c h a n iz e d  fo rc e s  o f  t h e  a r m y ,  a n d  in  
a d d it io n  i t  p r o v id e s  t h e  e s s e n t ia l o f  p o w e r  fo r  a  t r e m e n d o u s  p r o p o r t io n  o f  w h a t  is  
c a lle d  th e  c iv i l ia n  w a r  e ffo rt— a n  e ffo rt  w h ic h ,  a s  w e  w e l l  k n o w , i s  a b s o lu t e ly  v i t a l  to  
th e  w a r  e ffo rt  a s  a  w h o le . I f  th e  G o v e r n m e n t  is  e n t it le d  to  c r e d it  in  t h i s  m a t te r , I  
t h in k  i t  is  o n  th e  g ro u n d  t h a t  i t  h a s  h a d  t h e  se n s e  to  r e a l iz e  t h a t  in  t h i s  c o u n t r y  an d  
th e  E m p ir e  w e  h a v e  a n  e ff ic ie n t  o i l in d u s t r y  a n d  to  t a k e  f u l l  a d v a n t a g e  o f  th e  w e a lth  
o f  t e c h n ic a l  a n d  b u s in e s s  a b i l i t y  w h ic h  is  in  t h a t  in d u s t r y ,  a ls o ,  f r o m  t h e  p o in t  of 
v ie w  o f  s u p p ly ,  in  m a k in g  f u l l  u se  o f  th e  g re a t  o r g a n iz a t io n s  o f  t h e  P e t r o le u m  B o a rd .  
I  a m  v e r y  g la d  to  see  M r . S o u b ry ,  th e  r e p r e s e n t a t iv e  o f  t h e  B o a r d ,  h e r e  t o - d a y .  I  am  
n o t  g o in g  to  e la b o ra te  t h a t  p o in t ,  b u t  I  t h in k  i t  w a s  v e r y  f o r t u n a t e  a n d  v e r y  w ise  
t h a t  in  h a n d lin g  o u r  p e t ro le u m  s u p p ly  p r o b le m s  w e  h a v e  b e e n  a b le  t o  a r ra n g e  for  
th e  in d u s t r y  in  t h is  c o u n t r y  to  b e  u n if ie d , a n d  so  to  b e  a b le  t o  p la y  i t s  f u l l  p a r t  in  a  
c o r p o ra te  c a p a c it y .  S o  f a r  e v e r y  im p o r t a n t  a n d  v i t a l  d e m a n d  fo r  o i l  fo r  o u r  w a r  
e ffo rt  h a s  b e e n  m e t , a n d  in  a d d it io n  to  t h e  o b v io u s  t h in g  t h a t  w e  a l l  t h in k  o f  f ro m  the  
p o in t  o f  v ie w  o f  th e  a rm e d  fo rc e s , I  w o u ld  l ik e  t o  m e n t io n  t h a t ,  f o r  e x a m p le ,  t h e  p lo u g h -  
in g -u p  c a m p a ig n  o f  th e  M in is t r y  o f  A g r ic u lt u r e  h a s  r e s u lt e d  in  t h e  la r g e s t  d e m a n d  
fo r  v a p o r iz in g  o il fo r  t r a c t o r s  e v e r  k n o w n  in  t h i s  c o u n t r y .  T h e  in d u s t r y  h a s  co 
o p e ra te d  m o s t  e f f ic ie n t ly  w it h  th e  M in is t r y  in  s u p p ly in g  t h e s e  d e m a n d s .

A l l  th e se  t h in g s  h a v e  n a t u r a l l y  r e q u ir e d  in c re a s e d  q u a n t i t ie s  o f  p e t ro le iu n  p ro d u cts .  
\\  o a re  d e lig h te d  t h a t  t h a t  s h o u ld  b e  so , t h a t  o u r  m i l i t a r y  f o r c e s  s h o u ld  h a v e  e x p a n d e d  
so  g r e a t ly  a s  to  re q u ire  v e r y  m u c h  in c re a s e d  q u a n t i t ie s  o f  o i l .  T h e  c iv i l i a n  p r iv a te -  
c a r  o w n e r  e v e r  s in c e  th e  b e g in n in g  o f  t h e  w a r  h a s  m a d e  a  g r e a t  c o n t r ib u t io n  b y  red u c-
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in g  h is  d e m a n d  fo r  t h e  u s e  o f  p e t r o l  in  p r iv a t e  c a r s ,  so  t h a t  th e s e  o t h e r  g r e a t ly  in c re a s e d  
n ee d s m ig h t  b e  m e t .  E v e r  s in c e  t h e  w a r  b e g a n  I  h a v e  p le a d e d  fo r  e c o n o m y  in  t h e  
u se  o f  p e t ro l b y  t h e  p r iv a t e - c a r  o w n e r , a n d  t h e  p r iv a t e  m o t o r is t  h a s  m a d e  a  v e r y  g r e a t  
re sp o n se . B u t  I  d o  t a k e  t h i s  o p p o r t u n it y  o n c e  a g a in ,  a s  I  d o  w h e n e v e r  I  h a v e  th e  
p r iv ile g e  o f  m a k in g  a  p u b l ic  s p e e c h , t o  re - a f f irm  t h e  n e e d  fo r  e c o n o m y  b y  t h e  p r iv a t e  
m o to r is t  in  t h e  u s e  o f  p e t ro l,  a n d  t o  r e m in d  th o s e  w h o  h a v e  s u p p le m e n t a r y  r a t io n s  
t h a t  th o se  r a t io n s  a r e  o n ly  in t e n d e d  a n d  a llo w e d  to  b e  u s e d  fo r  t h e  e s s e n t ia l  p u rp o s e s  
fo r  w h ic h  t h e y  w e r e  g iv e n .  T h e  D iv i s io n a l  P e t r o le u m  O f f ic e r s  h a v e  in s t r u c t io n s  to  
p a y  th e  s t r ic t e s t  a t t e n t io n  t o  t h a t  p o in t .

I  a m  n o t  g o in g  to  m a k e  a  lo n g  s p e e c h  t o - d a y ,  a n d  I  m e r e ly  w is h  to  t h a n k  y o u  v e r y  
m u c h  fo r  g iv in g  m e  t h e  o p p o r t u n it y  o f  m e e t in g  y o u  a n d  fo r  t h e  w o r k  t h a t  y o u  a re  
d o in g  in  c o n n e c t io n  w i t h  t h e  w a r  e ffo r t . I  w a n t  y o u  a l l  t o  r e a l iz e  t h a t  th o s e  w h o  
are  e n g a g e d  in  m a in t a in in g  t h e  o i l  s u p p lie s  o f  t h is  E m p i r e  a n d  in  p e r f e c t in g  t h e  h ig h  
q u a lit y  o f  t h e  p e t ro le u m  p r o d u c t s  n e e d e d  in  t h e  w a r  e ffo rt  a re  p la y in g  a  g r e a t  p a r t  
in  th e  b a t t le  a s  a  w h o le . X h o p e  t h a t  a l l  o u r  e ffo rts  w i l l  b e  a s  s u c c e s s fu l in  t h e  fu t u r e  
a s t h e y  h a v e  b e e n  in  t h e  p a s t ,  a n d  t h a t  th e  t im e  m a y  n o t  b e  to o  d is t a n t  w h e n  w e  
s h a ll b e  a b le  to  r e p e a t  t h e  w o r d s  w h ic h  t h e  la s t  s p e a k e r  q u o te d  f r o m  L o r d  C u r z o n ,  
t h a t  t h is  c o u n t r y  f lo a t s  t o  v i c t o r y  o n  a  s e a  o f  o il.  (A pplause.)

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

D e . R. E. P r i e s t l e y  (Vice-Chancellor, the University of Birmingham) :

I  h a v e  p e r h a p s  o n e  o r  t w o  q u a l i f ic a t io n s  w h ic h  e n t it le  m e  to  p ro p o se  t h e  h e a lt h  o f  th e  
In s t it u t e ,  n o t  b e c a u s e  I  a m  a  c a p a b le  s p e a k e r ,  b u t  b e c a u s e  I  h a v e  t h e  h o n o u r  o f  b e in g  
V ic e -C h a n c e l lo r  o f  t h e  U n i v e r s i t y  w h ic h  h a s  o n e  o f  t h e  o ld e s t  D e p a r t m e n t s  o f  O i l  
T e c h n o lo g y  a n d  w h ic h  in  L o r d  C a d m a n  a n d  y o u r  P r e s id e n t ,  P ro f e s s o r  X a s h ,  h a s  h a d  
on  it s  s t a f f  tw o  o f  t h e  g r e a te s t  o f  B r i t i s h  o i l  s p e c ia l is t s .  T h e  s e c o n d  re a s o n  w h y  I  
h a v e  so m e  t i t le  to  s p e a k  h a r k s  b a c k  t o  t h e  d is t a n t  p a s t .  O i l  o w e s  a  t r e m e n d o u s  lo t  
to  th e  g e o lo g is t -e x p lo re r , a n d  in  m y  e a r l ie r  d a y s  t h a t  i s  w h a t  I  h a p p e n e d  t o  b e . I t  
is  t ru e  t h a t  m o s t  o f  m y  g e o lo g y  w a s  d o n e  o n  t h e  o n e  c o n t in e n t  w h e re  n o  o i l  h a s  y e t  
been  fo u n d . I  h a v e  a  C a m b r id g e  f r ie n d  w h o  v o lu n t e e r e d  to  d r in k  a l l  th e  o i l t h a t  
w o u ld  b e  fo u n d  in  B r i t a i n .  I f  h e  h a s  a t t e m p t e d  to  f u lf i l  h is  p le d g e , h e  m u s t  b e  
su ffe rin g  s e v e r e ly  f r o m  in d ig e s t io n  t o - d a y .  I  s t i l l  fe e l, h o w e v e r ,  t h a t  I  s h o u ld  b e  q u it e  
safe i f  I  w e re  r a s h  e n o u g h  t o  m a k e  a  s im i la r  o ffe r  a b o u t  A n t a r c t i c a ,  w h e r e  n e a r ly  a l l  
th e  c o u n t r y ,  e x c e p t  b a t c h e s  o f  t h e  m o s t  r e c e n t  v o lc a n ic s ,  i s  c o v e r e d  b y  s e v e r a l  
th o u sa n d s  o f  fe e t  o f  ic e .

S c ie n t if ic  a n d  t e c h n ic a l  a s s o c ia t io n s  a r e  p a s s in g  t h r o u g h  d if f ic u lt  t im e s  t o - d a y .  
M e etin g s o f  a l l  s o r t s  a r e  n o t  e a s y  t o  a r r a n g e , t r a v e l l in g  h a s  t o  b e  c u t  t o  a  m in im u m ,  
a n d  m a n y  o f  t h e ir  m e m b e r s  a r e  n o t  a b le  to  s p a r e  t im e  f r o m  o t h e r  w o r k  o f  n a t io n a l  
im p o rta n c e . I t  i s  o n e  o f  t h e  in e s c a p a b le  h a n d ic a p s  o f  d e m o c r a c y  t h a t  i t  i s  n o t  e a s y  
fo r th e se  I n s t i t u t e s ,  w h ic h  p r id e  t h e m s e lv e s  f i r s t  a n d  fo re m o s t  u p o n  b e in g  fre e  
a s so c ia t io n s  o f  in d iv id u a ls ,  to  f in d t h e ir  n ic h e , a s  a s s o c ia t io n s ,  in  t h e  n a t io n a l  e ffo rt .  
T h is  is  b o u n d  t o  le a d  t o  a  s e n s e  o f  f r u s t r a t io n .  O u r  s o c ie t ie s  h a v e  n e v e r  b e e n  r e g i
m en ted  o r  S t a te - c o n t r o l le d .  T h e y  h a v e  r e t a in e d  l ib e r t y  o f  a c t io n  a n d  f re e d o m  o f  
d iscu ss io n , a n d  a b o v e  e v e r y t h in g  e lse  t h e y  v a lu e  t h e  r ig h t  o f  c r i t ic is m .  F r o m  t im e  
to  t im e  t h e y  h a v e  im p r e s s e d  u p o n  r e lu c t a n t  G o v e r n m e n t s  t h e  c la im s  o f  s c ie n c e , a n d  
i t  fo llo w s t h a t  t h e y  a r e  n o t  e a s i l y  c o n v e r t e d  in t o  G o v e rn m e n t  D e p a r t m e n t s  to  p la y  
th e  rô le  w h ic h  s im i la r  a s s o c ia t io n s  p la y  in  t h e  t o t a l i t a r i a n  S t a te s .

I t  is  t r u e  t h a t  I  a m  h e r e  a s  y o u r  g u e s t , b u t  a ls o  in  a  se n s e  I  a m  y o u r  w a r - t im e  h o s t ,  
b ecau se  t h e  o ff ices o f  t h e  I n s t i t u t e  h a v e  b e e n  h o u s e d  a t  E d g b a s t o n  o n  t h e  U n iv e r s i t y  
s ite  s in c e  S e p te m b e r  1 9 3 9 . I  d o  n o t  k n o w  h o w  f a r  i t  is  d u e  to  y o u r  p re s e n c e  t h a t  t h e  
U n iv e r s it y  h a s  r e c e n t ly  r e c e iv e d  c e r t a in  w e ig h t y  p r e s e n t s  f r o m  H i t l e r .  Y o u  g e n t le m e n  
h a v e  c e r t a in ly  m a d e  t h e  w o r ld  m o r e  in t e r e s t in g , t h o u g h  r a t h e r  m o r e  u n c o m fo r t a b le  
in  re c e n t  y e a r s .  I  g iv e  y o u  m y  b e s t  w is h e s  fo r  t h e  f u t u r e .  I  b e a r  in  m in d  t h e  f a c t  
th a t  w h ile  t h e  p r o d u c t  w i t h  w h ic h  y o u  d e a l  h a s  g r e a t ly  a s s is te d  m e n ’s  p o w e r s  o f  
d e stru c t io n  i t  c a n  e q u a l ly ,  a n d  in  a s  g r e a t  a  m e a s u r e ,  b e  a p p lie d  t o  t h e  r e c o n s t r u c t io n  
th a t  m u s t  fo llo w . W i t h  t h a t  in  m in d  I  h a v e  t h e  g r e a te s t  p le a s u r e  in  p ro p o s in g  th e  
h e a lth  a n d  c o n t in u e d  p r o s p e r i t y  o f  t h e  I n s t i t u t e  o f  P e t r o le u m . (A pplause.)
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P k o f e s s o e  A . W . N a s h ,  in replying to the Toast, and in proposing that
of “ Our G u e s t s , ”  s a id  :

I t  is  w ith  v e r y  g re a t  p le a s u re  t h a t  I  r e s p o n d  t o  t h i s  t o a s t ,  p a r t i c u la r ly  a s  i t  h a s  
b e e n  p ro p o se d  b y  m y  V ic e - C h a n c e l lo r ,  b e c a u s e  i t  g iv e s  m e  t h e  o p p o r t u n it y  o f  th a n k in g  
h im  p u b lic ly ,  o n  y o u r  b e h a lf , fo r  h is  k in d n e s s  in  g iv in g  u s  o ff ice  a c c o m m o d a t io n  a t  
t h e  U n iv e r s i t y  o f  B ir m in g h a m , a n d  t h is  I  d o  v e r y  s in c e r e ly .  I t  i s  q u it e  o b v io u s , 
h e  b e in g  m y  C h ie f , t h a t  I  c a n n o t  e u lo g iz e  h im  to  h i s  fa c e , b u t  I  a m  in d e e d  v e r y  g ra te fu l  
to  h im  fo r  co m in g  h e re  t o - d a y . I  k n o w  h e  is  s u c h  a  b u s y  m a n  a t  t h e  p r e s e n t  t im e , 
h a v in g  so m a n y  d u t ie s  to  p e rfo rm  in  a d d it io n  to  h is  n o r m a l  U n iv e r s i t y  d u t ie s  o f  f in d in g  
a  c o m m o n  d e n o m in a to r  fo r  a l l  t h e  d if f ic u lt ie s  o f  h i s  c o lle a g u e s  w h ic h  a r e  a s  d iv e rs e  as 

th e  s u b je c t s  w h ic h  t h e y  p ro fe ss .
I  a m  s o r r y  t h a t  H i s  E x c e l le n c y  t h e  P r im e  M in is t e r  o f  th e  N e t h e r la n d s  w a s  p re 

v e n te d  f ro m  a t te n d in g , a s  so  m a n y  o f  u s  h a v e  s u c h  h a p p y  r e c o l le c t io n s  o f  b u sin e ss  
t r ip s , a s  w e ll  a s  p le a s u re  t r ip s ,  p a id  to  h i s  c o u n t r y  a n d  to  f r ie n d s h ip s  fo rm e d  w ith  
m a n y  o f  h is  fe l lo w - c o u n t ry m e n . I  s in c e r e ly  h o p e  i t  w i l l  n o t  b e  v e r y  lo n g  b e fo re  we 

a re  v is i t in g  o u r  f r ie n d s  in  H o l la n d  o n ce  a g a in .
I  a m  a lso  s o r r y  t h a t  M r .  C .  S .  W r ig h t ,  t h e  D ir e c t o r  o f  S c ie n t if ic  R e s e a r c h  an d  

E x p e r im e n t  a t  th e  A d m ir a l t y ,  c o u ld  n o t  b e  p r e s e n t ,  a s  h e  w o u ld  h a v e  h a d  m u c h  in  
co m m o n  w it h  D r .  P r ie s t le y ,  b o t h  h a v in g  b e e n  e x p lo r e r s — in d e e d , I  b e lie v e  t h e y  w ere  
s h ip m a te s  o n  o n e  e x p e d it io n — b u t  m o r e  p a r t ic u la r ly  b e c a u s e  I  w a n t e d  t o  t e l l  h im  a  
s to r y  w h ic h  h e  c o u ld  h a v e  t a k e n  b a c k  to  h is  S e r v ic e  c o lle a g u e s  a t  t h e  A d m ir a l t y .

T h e  s t o r y  w a s  t o ld  to  m e  b y  o n e  o f  m y  s t u d e n t s  w h o  jo in e d  t h e  R o y a l  N a v y  ju s t  
a f t e r  th e  o u tb r e a k  o f  t h is  w a r  a n d , a f t e r  so m e  t r a in in g ,  w a s  s e n t  a s  a  s e a m a n  w ire le ss  
o p e ra to r , to  a  t r a w le r  w h ic h  h a d  b e e n  t a k e n  o v e r  b y  t h e  A d m ir a l t y .  T h i s  tra w le r  
w a s  on e  o f  a  f le e t  o f  f iv e  w h ic h  h a d  b e lo n g e d  to  a  c e r t a in  c o m p a n y ,  a l l  o f  w h ic h  h ad  
b een  b u i lt  in  a  s m a l l  G e rm a n  s h ip y a r d .  T h e  e n g in e s  h a d  b e e n  g iv in g  t r o u b le ,  a n d  so 
t h e  s k ip p e r , w h o  h a d  b e e n  in  t h e  s h ip  s in c e  sh e  w a s  b u i l t ,  a n d ,  fo r  t h a t  m a t t e r ,  so  h a d  
th e  c re w , w ro te  a  re p o r t  to  t h e  C o m m a n d in g  O f f ic e r  o f  t h e  f le e t , a id e d , in c id e n ta lly ,  
b y  t h e  re s t  o f  th e  c re w , p a r t i c u la r ly  in  r e g a rd  to  t h e  s p e l l in g  in  t h e  re p o r t .

T h e  C o m m a n d in g  O ff ic e r  w a s  a  y o u n g  S u b - L ie u t e n a n t ,  R . N . ,  w i t h  n o  kn o w le d g e  
o f  th e  h is t o r y  o f  t h e  v e s s e ls  u n d e r  h is  c o m m a n d , a n d  t h e  r e p o r t  h e  r e c e iv e d , a fte r  
e x p la in in g  th e  r e p a ir s  n e c e s s a r y ,  f in is h e d  u p  w it h ,  “  I  h a v e  th e  h o n o u r  to  su b m it  
th e re fo re  t h a t  t h is  v e s s e l b e  r e tu rn e d  to  h e r  o r ig in a l b u i ld e r s  fo r  a  c o m p le t e  o v e r h a u l.”

I n  d u e  c o u rs e  a  r e p ly  c a m e  f ro m  t h e  S u b - L ie u t e n a n t  to  t h e  e ffe c t  t h a t  t h e  A d m ir a lt y  
h a d  lo o k e d  u p  th e  r e c o rd s  o f  th e  t r a w le r ,  a n d  a s  sh e  w a s  b u i l t  in  a  G e r m a n  sh ip y a rd , 
t h e  s k ip p e r  w o u ld  p ro c e e d  to  s u c h  a n d  s u c h  a  y a r d  o n  t h e  E a s t  C o a s t  fo r  re p a ir s  and  
re f it .

A t t a c h e d  to  th e  o ff ic ia l le t t e r  w a s  a  p r iv a t e  n o te  f r o m  t h e  “  o n e  r in g e r ,”  w h ich  
r e a d :  ‘ ‘ I f  y o u  t h in k  t h is  is  d a m n e d  f u n n y ,  I  d o n ’t ,  a n d  n e it h e r  d id  M y  L o r d s  o f  the  
A d m ir a l t y .”  ( L a u g h t e r .)

I  w i l l  n o t  w e a r y  y o u  w it h  a  lo n g  a c c o u n t  o f  t h e  I n s t i t u t e ’s  p ro c e e d in g s  o v e r  th e  la st  
y e a r .  I  a lw a y s  t h in k  s u c h  a  p r o c e d u re  is  m o s t  b o r in g  to  t h e  g u e s ts , w h o  a re  not  
in te r e s te d  in  o u r  d o m e s t ic  a f fa ir s , a n d  s h o u ld  n o t  b e  n e c e s s a r y  fo r  t h e  m e m b e rs  if  
t h e y  h a v e  a t te n d e d  t h e  m e e t in g s  a n d  r e a d  t h e ir  jo u r n a ls  r e g u la r ly .  W e  a re  s t ill 
w o rk in g  u n d e r  a  c o n s id e r a b le  h a n d ic a p , a n d  o u r  d if f ic u lt ie s  h a v e  n o t  b e e n  lig h te n e d  
d u r in g  t h is  la s t  y e a r ,  d u e  to  re a s o n s  e n t i r e ly  b e y o n d  o u r  c o n tr o l .

I  fe e l I  m u s t  p a y  t r ib u te  to  t h e  lo y a l t y  o f  o u r  s t a f f  in  t h i s  r e s p e c t .  T h e y  h av e  
w o rk e d  s p le n d id ly .  I t  is  n o  e a s y  m a t t e r  t h e s e  d a y s ,  in  a n  o r g a n iz a t io n  d e p le te d  of 
s ta f f  a n d  th e  f a c i l i t ie s  w h ic h  h a v e  p r e v io u s ly  b e e n  a v a i la b le ,  t o  k e e p  th e  w hee ls  
r u n n in g  a t  a l l ,  b u t  I  c a n  a s s u re  y o u , g e n t le m e n , t h e  w h e e ls  h a v e  b e e n  r u n n in g  m u ch  
m o re  s m o o th ly  t h a n  I  e v e r  e x p e c te d .

P a r t i c u la r ly  w o u ld  I  m e n t io n  o u r  S e c r e t a r y ,  M r .  A s t b u r y ,  a n d  t h e  A s s i s t a n t  S e cre 
t a r y ,  M is s  T r ip p ,  a n d  I  w o u ld  h e re  s a y  t h a t  t h i s  l a d y  is  a ls o  e n g a g e d  in  w o r k  o f  som e 
im p o r t a n c e  in  th e  H e a d q u a r t e r s  o f  o n e  o f  o u r  C i v i l  D e f e n c e  S e r v ic e s ,  in  a d d it io n  to 
h e r  p r o fe s s io n a l w o rk .

A s  I  h a v e  to  a d d r e s s  y o u  a g a in  la t e r ,  I  w i l l  n o t  m a k e  a n y  f u r t h e r  re fe re n c e  to  the  
In s t i t u t e  s  a f fa ir s  a t  t h is  sta g e , o th e r  t h a n  to  s a y  h o w  v e r y  s o r r y  w e  a r e  n o t  to  h av e  
w it h  u s  o n  t h is  o c c a s io n  o n e  o f  o u r  m o s t  d is t in g u is h e d  P a s t - P r e s id e n t s ,  L o r d  C a d m a n ,  
w h o  is , u n f o r t u n a t e ly ,  in d is p o s e d . I  a m  s u re  y o u  w i l l  a l l  jo in  w i t h  m e  in  w is h in g  h is  
L o r d s h ip  a  sp e e d y  r e c o v e r y ,  a n d  I  p ro p o se , w i t h  y o u r  a g r e e m e n t ,  t o  d e s p a tc h  a  
te le g ra m  e x p re s s in g  th e se  s e n t im e n ts .  (A pplause.)
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G e n t le m e n , w e  h a v e  w i t h  u s  t o d a y  a  n u m b e r  o f  d is t in g u is h e d  g u e s ts , a n d  a s  t h e y  
are  a l l  e n g a g e d  o n  w o r k  o f  t h e  g r e a te s t  n a t io n a l  im p o r t a n c e ,  a n d  w i l l  b e  a n x io u s  to  
re tu rn  to  t h e ir  d u t ie s  w i t h  a s  l i t t le  d e la y  a s  p o s s ib le , y o u r  C o u n c i l  d e c id e d  to  c u t  t h e  
n u m b e r  o f  sp e e ch e s  to  a  m in im u m , h e n c e  t h e  r e a s o n  w h y  I  a m  re s p o n d in g  to , a n d  
p ro p o sin g , a  t o a s t  a t  o n e  a n d  t h e  s a m e  t im e .

W e  h a v e  im p o r t a n t  r e p r e s e n t a t iv e s  o f  t h e  I n d u s t r y  a n d  o f  t h e  I n s t i t u t io n  o f  C h e m ic a l  
E n g in e e r s , w h o m  w e  a r e  v e r y  p le a s e d  to  se e  h e re  t o d a y .  P e r h a p s  I  m a y  t a k e  t h is  
o p p o r t u n ity  o f  t h a n k in g  t h e  P r e s id e n t  a n d  C o u n c i l  o f  t h a t  b o d y  fo r  t h e ir  k in d n e s s  
in  g iv in g  u s  t h e  u s e  o f  t h e ir  C o u n c i l  C h a m b e r  fo r  o u r  C o u n c i l  M e e t in g s  in  L o n d o n .

I  a m  a ls o  p le a s e d  to  b e  a b le  to  w e lc o m e  h e r e  t o d a y  M r . S o u b r y ,  w h o  h a s  su c c e e d e d  
m y  o ld  f r ie n d  M r . W o lf e  w i t h  t h e  A n g lo - A m e r ic a n  O i l  C o m p a n y .

O f  th e  M in is t e r  fo r  P e t r o le u m  y o u  h a v e  h e a r d  a lr e a d y  fro m  o n e  o f  o u r  P a s t  -P re s id e n t s ,  
M r. D e w h u r s t ,  so , b e y o n d  e x t e n d in g  to  h im  a  h e a r t y  w e lc o m e , I  w i l l  c o n te n t  m y s e lf  
w it h  a s k in g  t h a t  h e  w i l l  d o  m e  t h e  h o n o u r  o f  r e a d in g  th e  c o n c lu s io n s  to  t h e  se c o n d  
P re s id e n t ia l  A d d r e s s  w h ic h  I  a m  to  g iv e  t h i s  a f te rn o o n , a  c o p y  o f  w h ic h  I  h a v e  h a n d e d  
to  h im . I  w o u ld  a s s u re  t h e  M in is t e r  t h a t  t h i s  h a s  b e e n  p a s s e d  b y  th e  C e n s o r .

T h e  P e t r o le u m  D e p a r t m e n t ,  w h ic h ,  I  t h in k  y o u  w i l l  a g re e  w it h  m e , i s  e n t r u s te d  
w it h  o n e  o f  t h e  m o s t  im p o r t a n t  t a s k s  a s s o c ia t e d  w it h  th e  w a r  e ffo rt , is  w e l l  r e p re s e n te d ,  
in  t h a t  n o t  o n ly  h a v e  w e  th e  h o n o u r  o f  t h e  p r e s e n c e  o f  t h e  M in is t e r ,  b u t  a ls o  S i r  C e c il  
K is c h ,  th e  D ir e c t o r - G e n e r a l  o f  t h e  D e p a r t m e n t ,  w h o  g a v e  u s  s u c h  a n  e x c e l le n t  sp e e ch  
la s t  y e a r .  W e  h a v e  a ls o  f r o m  t h e  s a m e  D e p a r t m e n t  S i r  A l f r e d  F a u lk n e r ,  o n e  t im e  
D ir e c t o r  o f  S e a  T r a n s p o r t ,  w h o  h a s ,  c o n s e q u e n t ly ,  a  c o n s id e r a b le  k n o w le d g e  o f  s h ip 
p in g , in c lu d in g  o i l  t a n k e r s ,  a n d  w h o  is  n o w  U n d e r - S e c r e t a r y  fo r  P e t r o le u m  a n d  C h a i r 
m a n  o f  th e  E x e c u t iv e  C o m m it t e e  re s p o n s ib le  fo r  in v e s t ig a t in g  a l l  o i l q u e s t io n s .

T h e  H o n .  M a u r ic e  B r id g e m a n  a n d  M r . F .  C .  S t a r l in g  a re  so  w e ll  k n o w n  to  u s  t h a t  I  
a m  su re  t h e y  w i l l  f o r g iv e  m e  i f  I  c u l l  a n  e x p r e s s io n  f ro m  t h e  r e c e n t  b r o a d c a s t  sp e e ch  
o f  L o r d  B e a v e r b r o o k ,  a n d  d e s c r ib e  t h e m  a s  tw o  o f  t h e  m o re  s e n io r  “  b o y s ,”  b u t  v e r y  
im p o r ta n t  “  b o y s ,”  in  t h e  b a c k  r o o m s  o f  t h e  P e t r o le u m  D e p a r t m e n t .

W h e n  I  c o m e  t o  S i r  F r a n k  S m it h ,  I  h a v e  to  p a u s e . I  t h in k  e v e ry o n e  p a u s e s  w h e n  
th e y  co m e  to  S i r  F r a n k .  T o  g iv e  y o u  a  c a v a lc a d e  o f  h is  s c ie n t i f ic  c a r e e r  w o u ld  b e  
a n  e d u c a t io n  in  it s e lf ,  fo r  h e  i s  o n e  o f  th e  m o s t  v e r s a t i le  s c ie n t is t s  w e  h a v e  a t  t h e  
p re se n t t im e . F r o m  t h e  E l e c t r i c a l  D e p a r t m e n t  o f  th e  N . P . L .  h e  p a s s e d  to  t h e  
A d m ir a l t y  a s  D ir e c t o r  o f  R e s e a r c h ,  t h e n  t r a n s f e r r e d  to  th e  D e p a r t m e n t  o f  S c ie n t if ic  
a n d  I n d u s t r ia l  R e s e a r c h  a s  i t s  S e c r e t a r y ,  d u r in g  w h ic h  t im e  h e  w a s  a ls o  t h e  S e c r e t a r y  
o f th e  R o y a l  S o c ie t y .

I  re g re t  t h a t  a t  t h is  s ta g e  I  m u s t  d is a p p o in t  y o u .  I t  i s  s a id  t h a t  t h e  h ig h e r  y o u  
c lim b  th e  f a r t h e r  y o u  h a v e  to  f a l l ,  a n d  S i r  F r a n k  t h e n  fe ll  f r o m  g ra c e  w it h  a  b u m p .  
H e  e n te re d  t h e  P e t r o le u m  I n d u s t r y  ! H o w e v e r ,  h e  is  n o w  s t a g in g  a  “  c o m e - b a c k ,”  a s  
sin ce  th e  w a r  h e  h a s  b e e n  a p p o in te d  D ir e c t o r  o f  I n s t r u m e n t s .  F o r  m y s e lf ,  m y  g r e a t 
est a d m ir a t io n  fo r  h im  l ie s  in  t h e  f a c t  t h a t  h e  c h o s e  t h e  c i t y  o f  m y  a d o p t io n , B i r m in g 
h a m , a s  h is  b ir t h p la c e .  I n  a d d i t io n ,  S i r  F r a n k  S m i t h  r e p r e s e n t s  t h e  M in is t r y  o f  S u p p ly ,  
w h ic h  b o d y  is  h o u s e d  in  a  c e r t a in  b u i ld in g  s o m e w h e r e  in  E n g la n d ,  th e  w h e re a b o u ts  o f  
w h ic h  I  r e g re t  I  m u s t  k e e p  y o u  in  c o m p le t e  ig n o ra n c e  b e c a u s e  o f  th e  C e n s o r s h ip .

O n e  o f  th e  g r e a te s t  d if f ic u lt ie s  w it h  w h ic h ,  I  s h o u ld  im a g in e , t h e  s c ie n t is t s  in  th e  
v a r io u s  M in is t r ie s  h a v e  to  c o n te n d , is  to  w a t c h  t h a t  s q u a r e  p e g s  a r e  n o t  f it t e d  in t o  
ro u n d  h o le s . P e r h a p s  I  m a y  b e  fo r g iv e n  i f  I  r e m in d  t h e m  t h a t  th e re  a re  s t i l l  m a n y  
pegs, b o th  r o u n d  a s  w e l l  a s  s q u a r e ,  in  t h e  w o r ld  o f  S c ie n c e  w h ic h  h a v e  n o t  y e t  b e e n  
f itte d  in to  any  h o le s — a  s t a t e  o f  a f f a ir s  I  f in d  i t  d if f ic u lt  to  b e lie v e  c o u ld  e x is t  in  a n y  

o th e r b e llig e re n t  c o u n t r y .
I  n o w  co m e  to  t h e  g e n t le m a n  w h o  p la y s  o n e  o f  t h e  o r ig in a l  c h a r a c t e r s  o f  ‘ 1 th e  b o y s  

in  th e  b a c k  r o o m ”  a t  t h e  M i n is t r y  o f  A i r c r a f t  P r o d u c t io n  in  t h a t  M a c h ia v e l l ia n  
fa n ta s ia  “  B ig g e r  a n d  M o re  B e a u t i f u l  B o m b s  ”  w r i t t e n  a n d  p r o d u c e d  b y  L o r d  B e a v e r 
b ro o k , a  d e s c r ip t io n  o f  w h ic h  w a s  g iv e n  o v e r  th e  w ir e le s s  r e c e n t ly .  I f  w e  k n e w  
M a jo r  B u lm a n  b e t te r ,  w e  s h o u ld  p r o b a b ly  f in d  h is  h o b b y  is  b u t t e r f ly  c o lle c t in g  o r  
p is c a to lo g y . A n y h o w ,  m a y  t h e ir  b o m b s  n e v e r  g ro w  le ss , a n d  M a jo r  B u lm a n  s  e n g in e s  
n e v e r  s t a l l .  P e r h a p s  I  m a y  a d d  t h a t  w e  d o  n o t  m in d  w h ic h  r o o m  L o r d  B e a v e r b r o o k  
p u ts  th e m  in ,  b u t  M a jo r  B u lm a n  a n d  h is  c o lle a g u e s  in  t h e  v a r io u s  d e p a r t m e n t s  o f  
t h a t  v e r y  l iv e  M in is t r y  c e r t a in ly  c o m e  o u t  o f  t h e  to p  d r a w e r  so  f a r  a s  w e  a r e  c o n c e rn e d .  

(Applause.)
B y  t h is  t im e  y o u  w i l l  b e  s a y in g  to  e a c h  o th e r , “  B y  J o v e ,  w h a t  a  c o v e y  ! B u t  

t h a t  is  n o t  a l l ,  g e n t le m e n .
I  h a v e  le f t  S i r  H e n r y  T i z a r d  t i l l  t h e  la s t ,  o n ly  b e c a u s e  h e  is  to  r e s p o n d  to  t h i s  t o a s t .
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S ir  H e n r y  h a s  a t te n d e d  m a n y  o f  o u r  f u n c t io n s  in  t h e  p a s t ,  h e  i s  a n  H o n o r a r y  M e m b e r  
o f  th e  I n s t i t u t e ,  a n d , a s  y o u  a l l  k n o w , I  w a s  a s s o c ia t e d  w it h  h im  fo r  so m e  fe w  y e a rs  
o n  a  p u b lic a t io n  w h ic h  so m e  r e v ie w e r s  d id  u s  t h e  h o n o u r  o f  d e s c r ib in g  a s  a  m o n u m e n ta l  

w o rk .
A s  m a n y  o f  y o u  k n o w , S i r  H e n r y  h a s  b e e n  in t e r e s t e d  m  a e r o n a u t ic s  a l l  h is  life , for 

h e  w a s  in  th e  R o y a l  F ly in g  C o r p s  in  t h e  e a r ly  p a r t  o f  t h e  la s t  w a r ,  w h e n  h e  re c e iv e d  
th e  A i r  F o r c e  C ro s s — t h a t  w a s  b e fo re  f ly in g  m e n  w e re  p r o v id e d  w it h  “  u m b r e l la s ” —  
a n d  la t e r  b e c a m e  A s s is t a n t  C o n t r o l le r  o f  E x p e r im e n t s  a n d  R e s e a r c h  in  th e  R o y a l  
A i r  F o r c e .  A lth o u g h  h e  h a s  s in c e  b e e n  S e c r e t a r y  o f  t h e  D e p a r t m e n t  o f  S c ie n t if ic  an d  
In d u s t r ia l  R e s e a r c h , a n d  s u b s e q u e n t ly  R e c t o r  o f  t h e  Im p e r ia l  C o lle g e  o f  S c ie n c e , he  
h a s  a lw a y s  p la y e d  a n  im p o r t a n t  p a r t  in  t h e  s c ie n t i f ic  d e v e lo p m e n t  o f  a e ro n a u t ic s .  
I n  fa c t , h e  h a s  b e e n  C h a ir m a n  o f  th e  A e r o n a u t ic a l  R e s e a r c h  C o m m it t e e  fo r  so m e  y e a rs  
n o w . I t  w a s  b u t  n a t u r a l  t h a t  h e  s h o u ld  b e  c a l le d  u p o n  b y  t h e  A i r  M in is t r y  to  se rve  
th e  c o u n t r y  a t  th e  o u t b r e a k  o f  w a r — in d e e d , i t  w o u ld  h a v e  b e e n  a  c a la m it y  h a d  it  
b e e n  o th e rw ise — s in c e  w h e n  h e  h a s  t r a n s f e r r e d  to  t h e  M i n is t r y  o f  A i r c r a f t  P ro d u c t io n .

I  h a v e  a lr e a d y  re fe r re d  to  L o r d  B e a v e r b r o o k  in  t h e a t r i c a l  la n g u a g e  a s  t h e  A u th o r  
a n d  P ro d u c e r  o f  th e  P la y .  P e r h a p s  S i r  H e n r y  w i l l  f o r g iv e  m e  i f  I  d e s c r ib e  h im , in  
th e  la n g u a g e  o f  th e  s i lv e r  s c re e n , a s  th e  D i r e c t o r  o f  T e c h n ic a l  E f f e c t s .  T h a t  h e  is  a  
w ise  a d m in is t r a to r ,  a n  in d e f a t ig a b le  w o r k e r ,  a n d  a  f o r c e f u l  b u t  t a c t f u l  le a d e r , I  h av e  
v e r y  g o o d  c a u se  to  k n o w , a n d  i t  i s  o n ly  to  b e  e x p e c t e d  t h a t  o n e  o f  o u r  m o s t  v ir ile  

s e rv ic e s  sh o u ld  n o w  c la im  h im .
I  b e lie v e  I  a m  r ig h t  in  s a y in g  t h a t  o u r  f ig h t in g  s e r v ic e s  e n c o u ra g e  t h e ir  sc ie n tific  

s ta f fs  to  c o -o p e ra te  a n d  c o lla b o r a te  to  t h e  f u l le s t  e x t e n t  w i t h  t h e ir  o p e r a t io n a l staffs. 
A b o u t  a  m o n th  b a c k ,  V i s c o u n t  S a m u e l r a is e d  in  t h e  H o u s e  o f  L o r d s  t h e  q u estion  
a s  to  w h e th e r  so m e  o f  th e  G o v e r n m e n t  D e p a r t m e n t s  h a d  n o t  t a k e n  to o  n a r r o w  a  v iew  
o f  th e  w o rd  “  s c ie n t is t ,”  a n d  su g g e ste d  t h a t  w it h  so m e  o f  t h e  a p p o in tm e n t s  th e re  w as 
n o t  a  su f f ic ie n c y  o f  d ir e c t  c o n ta c t  w i t h  t h e  o p e r a t io n a l  s id e  o f  t h e  s u b je c t ,  w h eth e r  

m ili t a r y ,  in d u s t r ia l ,  o r  a g r ic u lt u r a l .
L o r d  H a n lc e y , in  a  m o s t  in t e r e s t in g  r e v ie w  o f  t h e  s i t u a t io n  in  r e p ly ,  m a d e  i t  quite  

c le a r  t h a t  th e  G o v e rn m e n t  h a d  s p a r e d  n o  p a in s  in  fo r m in g  a  la r g e  n u m b e r  o f  c o m m itte e s , 
m a n y  o f  t h e  m e m b e rs  o f  w h ic h  b y  n o w , I  a m  a f r a id ,  w i l l  h a v e  fo r g o tt e n  t h e y  w ere  
w o rk in g  m e n  o f  sc ie n ce  a n d  h a v e  b e c o m e  o ff ic ia ls , b u t  I  w a s  m o r e  p e r t u r b e d  to  read  
t h a t  a f t e r  t h is  c o u n t r y  h a s  b e e n  a t  w a r  fo r  o n e  y e a r  a n d  e ig h t  m o n th s ,  t h e  G o v e rn 
m e n t  w a s  o n ly  n o w  g e tt in g  in  t o u c h  w it h  t h e  p ro fe s s io n a l s o c ie t ie s  c o n c e rn e d , w ith  a  
v ie w  to  th e  p o s s ib le  e s t a b lis h m e n t  o f  a  s e p a r a te  o r g a n iz a t io n  w o r k in g  in  t h e  fie ld  of 
a p p lie d  s c ie n ce , a n d  in  c lo s e  t o u c h  w it h  th e  S c ie n t if ic  A d v is o r y  C o m m itt e e .

A n y o n e  w it h  a n y  k n o w le d g e  o f  in d u s t r ia l  c o n d it io n s  k n o w s  t h a t  t h e  p ro ce d u re  
a d o p te d  b y  s u c c e s s fu l in d u s t r ia l  le a d e rs  h a s  b e e n  to  e m p lo y  in d u s t r i a l  s c ie n t is t s  who  
a r e  fa m il ia r  w it h  p ro c e sse s  a n d  th e ir  p ro b le m s , a n d  w h o , h a v in g  re c o g n iz e d  those  
p ro b le m s  a s  b e in g  s u c h  a s  to  r e q u ir e  r e s e a r c h  o f  a  f u n d a m e n t a l  c h a r a c t e r ,  a s  d is t in ct  
fro m  in d u s t r ia l  e x p e r im e n ta t io n , in v a r ia b ly  c a l l  in  t h e  p u r e  s c ie n t i s t  t o  h e lp . T h e  
G o v e rn m e n t ’s  p o l ic y  in  re g a rd  to  m a n y  c o m m it te e s  a p p e a r s  to  b e , u n d e r  o u r  presen t  
s y s te m  o f  n a t io n a liz a t io n , a  r e v e r s a l  o f  a  p o l ic y  w h ic h  h a s  h it h e r t o  w o r k e d  so w ell 
u n d e r  m a n y  s u c c e s s fu l s y s te m s  o f  r a t io n a l iz a t io n  in  th e  p a s t .

S in c e  I  p re p a re d  th e se  n o te s— in  fa c t ,  o n ly  y e s t e r d a y — in f o r m a t io n  h a s  b e e n  p u b 
lish e d  in  th e  P r e s s  to  t h e  e ffe c t  t h a t  a  n e w  G o v e r n m e n t  C o m m it t e e  to  a d v is e  on 
e n g in e e r in g  p ro b le m s  h a s  b e e n  fo rm e d  u n d e r  t h e  C h a ir m a n s h ip  o f  L o r d  H a n k e y .  A s  
t h is  is  a n  e n g in e e rs ’ w a r , th e  a d v is a b i l i t y  o f  s u c h  a  s te p  is  w it h o u t  q u e s t io n , an d  I  
a m  su re  w e  a re  a l l  p le a s e d  to  se e  t h a t  t h i s  C o m m it t e e  i s  t o  h a v e  t h e  b e n e f it  o f  the  
kn o w le d g e , e x p e r ie n c e , a n d  a d v ic e  o f  S i r  H e n r y  T i z a r d  a n d  M r . H .  R .  R ic a r d o .

P e r h a p s  I  m a y  c o n c lu d e  b y  t e l l in g  y o u  o f  a  c o n v e r s a t io n  I  h a d  w it h  t h e  C h a irm a n  
o f  a  c e r t a in  c o m m it te e  w h ic h  w a s  fo rm e d  a b o u t  a  y e a r  a g o  t o  in v e s t ig a t e  a  su b je ct  
o f  w h ic h  I  t h in k  I  m a y  c la im  to  h a v e  so m e  l i t t le  k n o w le d g e . W h e n  h e  a s k e d  me 
w h a t  I  t h o u g h t  o f  h is  c o m m it te e , I  r e p l ie d  t h a t  I  t h o u g h t  i t  w o u ld  h a v e  fu n c t io n e d  
m u c h  b e t te r  i f  th e  m e m b e rs  h a d  a  g r e a te r  k n o w le d g e  o f  t h e ir  s u b je c t .  T o  t h is  the  
C h a ir m a n  re p lie d , “ Y e s ,  b u t  lo o k  a t  t h e  f is t  o f  n a m e s  o n  th e  C o m m it t e e  ! ”

W e ll ,  g e n t le m e n , t h e  g u e s ts  I  h a v e  in t r o d u c e d  to  y o u  t o d a y ,  h a v e  b e e n  c a l le d  to  their  
im p o r t a n t  p o s ts  n o t  b e c a u s e  o f  t h e ir  n a m e s ,  b u t  b e c a u s e  o f  t h e ir  r e p u t a t io n s ,  an d  I  
t h in k  w e  a re  v e r y  fo r tu n a t e  in  h a v in g  s u c h  m e n  a t  t h e  h e a d  o f  a f f a ir s  a t  t h e  presen t  
t im e .

I  n o w  g iv e  y o u  th e  t o a s t  o f  “  O u r  G u e s t s ,”  c o u p le d  w it h  t h e  n a m e  o f  S i r  H e n ry  
T iz a r d .  (Applause.)
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S i r  H e n r y  T i z a r d ,  replying to the Toast, said :
I  a m  th e  la s t  s p e a k e r  o n  y o u r  l i s t ,  a n d  m y  id e a  w a s  to  w a it  a n d  p ic k  u p  so m e  g e m s  

in  th e  ro u g h  t h a t  h a d  b e e n  d r o p p e d  b y  p r e v io u s  s p e a k e r s ,  a n d  se e  w h e t h e r  I  c o u ld  d o  
a n y th in g  in  t h e  w a y  o f  p o l is h in g  t h e m . B u t  t h e  g e m s  h a v e  b e e n  so  w e l l  p o l is h e d  
o n  t h is  o c c a s io n  t h a t  I  a m  r a t h e r  a t  a  lo s s .  I  d id ,  h o w e v e r ,  n o t ic e  o n e  g e m  a  l i t t le  
in  th e  r o u g h  w h ic h  w a s  d ro p p e d  b y  M r .  D e w h u r s t .  I  u n d e r s t o o d  h im  t o  s a y  t h a t  
H is  M a je s t y ’s  M in is t e r s  o ffe re d  t h e  o n ly  h o p e  o f  v i c t o r y  fo r  d e m o c r a c y .  N o  o n e , 
e x c e p t  p o s s ib ly  H i s  M a j e s t y ’s  M in is t e r s  t h e m s e lv e s ,  h a s  a  h ig h e r  r e s p e c t  fo r  t h e m  
t h a n  I  h a v e , b u t  t h a t  r e m in d s  m e  o f  th e  o th e r  o ld  s t o r y  o f  th e  m a n  w h o  w a s  v e r y  i l l  
a n d  w h o se  w ife  a s k e d  t h e  d o c t o r  w h e t h e r  t h e re  w a s  a n y  h o p e . T h e  d o c to r  r e p l ie d ,  
“  I  h a v e  d o n e  e v e r y t h in g  I  c a n ;  a l l  w e  c a n  d o  n o w  is  to  t r u s t  in  P r o v id e n c e ,”  w h e r e 
u p o n  th e  w ife  s a id ,  “ I s  i t  a s  b a d  a s  t h a t ,  d o c to r  ? ”  ( L a u g h t e r . )  I f  I  w e re  o n e  o f  
TTi-i M a je s t y ’s  M in is t e r s  i t  w o u ld  h o r r i f y  m e  to  b e  t o ld  t h a t  t h e  o n ly  h o p e  o f  v ic t o r y  
re s te d  o n  m e  a n d  m y  c o lle a g u e s . T h e  h o p e  o f  v ic t o r y  l ie s  in  th e  c o u ra g e  o f  t h e  p e o p le  
o f  t h is  c o u n t r y  a n d  in  t h i s  c o u n t r y ’s  s c ie n t i f ic  a n d  t e c h n ic a l  r e s o u rc e s . I s  i t  n o t  
s ig n if ic a n t  t h a t  w e  h a v e  a  P r i m e  M in is t e r  w h o  n e v e r  t e l l s  u s  to  b e  c o u ra g e o u s , b u t  
a lw a y s  a s s u m e s  t h a t  w e  a r e  ?

E v e r y b o d y  k n o w s  t h e  t r e m e n d o u s  im p o r t a n c e  o f  p e t ro le u m  in  t h i s  w a r .  T h e  f a c t  
is  t h a t  t h i s  is  a  w a r  o f  m e c h a n ic a l  p o w e r , a n d  t h e  g r e a t  t e c h n ic a l  p r o b le m  is  t o  k n o w  
w h a t  t y p e s  o f  e n g in e s  a r e  m a d e  a n d  t o  u s e  t h e m  in  t h e  r ig h t  w a y ,  a n d  t h e  u s in g  o f  
th e m  in  t h e  r ig h t  w a y  is  n o t  t h e  s im p le s t  p a r t  o f  t h e  p r o b le m . T h e  la s t  w a r ,  f r o m  
a  s c ie n t if ic  p o in t  o f  v ie w ,  w a s  a  c h e m is t ’s  w a r ,  a n d  t h is  m ig h t  b e  c a l le d  a  r a d io  w a r .  
T h e r e  is  m o re  d e m a n d  fo r  r a d io  s c ie n t i s t s  in  t h i s  w a r  in  p r o p o r t io n  to  t h e  n u m b e r  
a v a ila b le  in  p e a c e - t im e  t h a n  in  a n y  o t h e r  b r a n c h  o f  s c ie n c e .

I  w e n t  to  A m e r i c a  la s t  S e p t e m b e r ,  a n d  I  s h o u ld  l i k e  to  t e l l  y o u  s o m e th in g  a b o u t  
th a t . W e  h a v e  g o t  a  lo t  t o  fa c e  n o w , a n d  w e  a r e  g o in g  t o  h a v e  a  lo t  to  fa c e  in  t h e  
fu tu re , b u t  i t  i s  o f  in t e r e s t  to  r e a l iz e  so m e  t h in g s  t h a t  h a v e  h a p p e n e d , a n d  e s p e c ia l ly  
th e  t re m e n d o u s  p r e s t ig e  w h ic h  t h i s  c o u n t r y  h a s  g a in e d  fo r  i t s  c o u ra g e — t h e  c o u ra g e  
o f  th e  o r d in a r y  c o m m o n  m a n  a n d  w o m a n . B u t  w h a t  is  n o t  q u ite  so  w e l l  r e a l iz e d  is  
th e  t re m e n d o u s  t e c h n ic a l  p r e s t ig e  w e  h a v e  n o w . I  h a v e  n o t  a  g ra s p  o f  e v e r y t h in g  
th a t  h a s  h a p p e n e d  o n  a l l  s id e s  o f  t h e  w a r  e ffo rt , b u t  I  d o  k n o w  s o m e th in g  a b o u t  
m y  o w n  p a r t ic u la r  b r a n c h ,  a n d ,  w it h  p o s s ib ly  o n e  e x c e p t io n , I  d o  n o t  k n o w  o f  a n y  
sing le  f ie ld  o f  w h ic h  w e  c a n  s a y  t h a t  a n o t h e r  c o u n t r y  h a s  s u r p a s s e d  u s  in  s c ie n t if ic  

a n d  t e c h n ic a l  m e r i t .  (A pplause.)

The proceedings then terminated.
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V ISCO SITIES OF HOMOLOGOUS S E R IE S  AT 
EQ U A L T E M P E R A T U R E S .*

By A. H. N i s s a n , Ph.D., and A. E. D u n s t a n , D . S c .

V i s c o s i t y  is a strongly constitutive property, but it w a s  e a r ly  found 
that the logarithmic function of viscosity was additive in many hydro
carbons over a certain range of molecular weight. Thus, at a  constant 
temperature,

log p =  A (molecular weight) +  B,
for an homologous series.

However, even in the very early stages of these studies (1914), it was 
reported that “ The tendency of the members o f highest molecular weight 
to depart from linearity . . . shows that not only must the gross effect 
of each CH2 be considered, but also, perhaps, its percentage effect, which, 
of course, will become less as the molecular weight increases.”  In other 
words, notwithstanding the remarkable similarity in the values of A log p 
for the increment of molecular weight of CH2 as calculated from various 
series, such as normal paraffins, alkyd iodides, ethers, esters, ketones, etc., 
yet in any one series if the range of molecular weight of the members 
be extended indefinitely upwards the value of A log p. appears to decrease.

Recently an attempt was made to derive this additive law from semi- 
empirical considerations,1 and it was found that in certain cases this 
deviation with higher molecular weights could be reduced if the law is 
rendered

log p  =  A  log (molecular weight) -J- A.

This improvement could not be attained in all series, and can therefore 
be taken to be only fortuitous. To illustrate both the constancy of A log p 
over limited ranges of molecular weight and its variation over a wide

T a b l e  I .

N u m b e r  o f C  
in  m o le c u le .

L o g  ¡i in  m il l i -  
p o ise s  a t  2 0 °  C .

A  lo g  /x fo r
c h 2.

A v e r a g e  fo r  
A  lo g  p .

c4 0 -236
c5 0 -364 0 -1 2 8
V 0 -5 0 4 0 -1 4 0c7 0 -614 0 -1 1 0
^8 0 -732 0 -1 1 8V 0-851 0 -1 1 9
V o 0 -958 0 -1 0 7 0-101
b  12 1-166 0 -1 0 4
C 14 1-337 0 -0 8 5
U c 1-546 0 -0 5 4
Cl8 1-656 0 -0 5 5

range, Table I is given for the normal paraffins from C4 in the molecule 
up to C18.

Table II  gives the same results for the case of «.-alkylbenzenes. The 

* P a p e r  r e c e iv e d  6 t h  F e b r u a r y ,  1 9 4 1 .
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first members were omitted, as molecular shape factors enter into the 
results and complicate the analysis.2

T a b l e  I I .

N u m b e r  o f  C L o g  n i n  m i l l i - A  lo g  fi fo r A v e r a g e  fo r
in  s id e  c h a in . p o is e s  a t  2 0 °  C . c h 2. A  lo g  ix.

c3 0 -9 3 4

c4 1 0 2 1 0-0 8 7
C 5 1-134 0-1 1 3
C 6 1 -2 3 9 0 -1 0 5
c, 1-329 0 -0 9 0 0-091
c, 1-508 0 -0 8 9
C 12 1-748 0 -0 8 0
C» 1-898 0 -0 7 5

To understand both the regularities and the anomalies exhibited, the 
significance of A log p. should be appreciated. The most useful and fre
quently attested formula connecting viscosity and temperature for liquids

p  =  A 'e BlT =  A 'ec>IRT, 
where p. =  absolute viscosity,

Q =  energy of activation of viscosity,
T  =  absolute temperature, 

and A ', B , and R  =  constants.
Q is assumed to be a  constant, when actually it varies with temperature. 
Its variation over, say, 100° C. for unassociated liquids is, however, negli
gible. Thus :

blge p  A  -f- j ĵi'
For two liquids, being successive members of an homologous series, then 
at equal temperatures T,

logc p 2 Ml =  (^ 2  1 r  R t )

Thus A log p  =  a(AQ) -f- b{kA)
¿S.Q represents the excess energy required to drive the larger molecule 
through a hole in the liquid and is connected with molecular volume. 
The constant A  was derived approximately by Eyring and his collabora
tors 3 and was found to be proportional to

/ M kT h
\ V ' Q J

where M  =  molecular weight,
V  =  molecular volume.

As T  is constant, and Q =  f (V) ,  it is seen that (AA) is connected with 
molecular volume to a  greater extent than with molecular weight. Thus, 
it may be concluded that an approximate equation for A log p  would be :

A log p = / ( F ) .
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This equation suggests that a better relationship will probably result 
when A log p. is studied in conjunction with V than with M.  To test this 
theory Table I I I  was prepared and Figs. 1 and 2 plotted.

T a b l e  I I I .

H y d r o c a r b o n . V a t  2 0 °  C . L o g  V. L o g  y  i n  m i l l i -  
p o is e s  a t  2 0 °  C .

n - C 5H 12 11 4-9 2 -0 6 0 5 0 -3 6 4
n - C 6H 14 * 1 3 0 -4 2 -1 1 5 3 0 -5 0 4
n~ C 7H 16 1 4 6-2 2 -1 6 5 1 0 -6 1 4
7 l-C 8H 18 1 6 2-2 2 -2 1 0 1 0 -732
n~ C 9H 29 17 8-3 2 -2 5 1 2 0 -851
71-Ci 0H 22 1 9 4-4 2 -2 8 8 9 0 -9 5 8
n-C i 2H 28 2 2 8 -0 2 -3 5 8 0 1-166
? l-( ’ 14 H  3(] 2 5 8 -9 2 -4 1 3 0 1-337
n-C 18H 34 2 9 1 -6 2 -4 6 4 7 1-546
n - C i 8H 38 3 2 6 -9 2 -5 1 4 4 1-656

c 6h 5-c 3h 7 139-2 2 -1 4 3 7 0 -9 3 4
c 6h 5-c 4h 9 1 5 5 -4 2 -1 9 1 6 1-021
C 6H 5- C 5H u 171-7 2 -2 3 4 8 1-134
c 6h 5-c 6h 13 1 8 8 -4 2 -2 7 5 0 1-239
c 6h 5-c , h 15 2 0 4 -8 2 -3 1 1 5 1-329
c 8h 5-c 9h 19 2 3 7 -8 2 -3 7 6 1 1-508
c 6h 5-c 12h 25 2 8 7 -0 2 -4 5 7 9 1-748
C sH 5- C 14H 29 3 1 9 -8 2 -5 0 4 8 1-898

It will be seen from Figs. 1 and 2 that a straight line represents fairly 
the plots of log p  against log V,  but, as expected from the analysis, a 
certain amount of curvature is evident due to the complex nature of / ( F) 
and to the effects of molecular weight and molecular shape. Again, the 
slope of the line for the n-paraffins is 2-88, as against 2-70 for the w-alkyl- 
benzenes. Considering the wide range in molecular weight and the great 
difficulties in isolating pure normal paraffins of high molecular weights, the 
agreement appears to be as good as could be expected.

C o n c l u s i o n .

It appears that log p. is connected more directly with molecular volume 
than with weight. The formula :

log p  =  A  log (molecular volume) +  B  
applies to a greater extent than the original

log y  =  A  (molecular weight) +  B, 
when a wide range of members of homologous series is considered. The 
molecular volume formula, however, is still far from being comprehensive.

Department of Oil Engineering and Refining,
The University, Birmingham.
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R E V ISE D  STA N D A RD  M ETH O D  O F T E S T  FOR 
D IST ILLA T IO N  OF L IQ U ID  A SP H A L T IC  B IT U 
MEN (T E N T A T IV E ).*

( C u t -b a c k  A s p h a l t i c  B i t u m e n  a n d  R o a d  O i l s .)

I .P .T . Serial Designation— C.B. 3-1941 (T).

A .S .T .M . Serial Designation— D. 402-36 (modified).

A p p a r a t u s .

Flask.—The distillation flask, Fig. 1, shall be a side-neck glass distilling 
flask and shall have the following dimensions :

C a p a c it y  o f  b u lb  to  b a s e  o f  n e c k  
D ia m e t e r  o f  n e c k , in s id e  . . . .  
D ia m e te r  o f  t u b u la tu r e ,  in s id e  
H e ig h t  o f  f la s k , o u ts id e  . . . . _ .  
V e r t ic a l  d is ta n c e  b o t t o m  o f  b u lb ,  o u t s id e  to  h o r iz o n t a l  

ta n g e n t  a t  t u b u la tu r e ,  in s id e  
L e n g t h  o f  t u b u la tu r e  . . . . .
A n g le  o f  t u b u la tu r e  . . . . .  
T h ic k n e s s  o f  t u b u la t u r e  w a l l  . . . .

4 5 5  m l .  ±  12 m l.  
2 5  m m . 1-2 m m .  
10 „  ± 0 - 5  „

13 5  ±  5  0 „

1 0 5  „  ±  3-0 „
2 2 0  „  ±  5-0 „

7 5  d e g . ±  3 deg.
1 0  t o  1-5 m m .

D IS T IL L A T IO N  F L A S K  F O R  L IQ U ID  A S rH A L T IC  B IT U M E N .

Condenser.—This shall be a Liebig-type condenser having a  water jacket 
200 to 220 mm. long.'j' The actual condenser tube shall be a suitable form 
of tapered glass tubing of the following dimensions :

O u ts id e  d ia m e te r  o f  s m a l l  e n d  
O u ts id e  d ia m e te r  o f  la rg e  e n d  
L e n g t h
L e n g t h  o f  t a p e re d  p o r t io n  . 
T h ic k n e s s  o f  w a l ls

12-5 m m . 1-5 m m .
28 -5  „  ±  3-0 „

360 0 „  ±  4-0 „
100 0 „  ±  5-0 „

1-0 to  1-5 m m .

*  R e v is e d  M a r c h  1941.
t I f  p r e fe r re d  a n  a ir  c o n d e n s e r  o f  t h e  s a m e  l iq u id  t u b e  d im e n s io n s  a s  th e  stan d an  

w a t e r  c o n d e n se r  m a y  b e  u s e d , p r o v id e d  t h a t  t h e  o p e r a t o r  i s  s a t i s f ie d  t h a t  n o  vapou  
lo s s  w il l  r e s u lt .



Shield.—A galvanized iron shield, lined with f in .  asbestos, of the form 
and dimensions shown in Fig. 2 shall be used to protect the flask from air 
currents and to prevent radiation. The cover (top) may be of fibre board 
made in two parts, or it may be of galvanized iron lined with f i n .  asbestos.
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F i g . 2 .  

S h i e l d .

Graduated Receiver.—The distillate shall be collected in a Crow Receiver, 
conforming to the British Standard Specification No. 605.

Thermometer.—The thermometer shall be the “  I.P .T. High Distillation,” 
and shall conform to the specification as laid down on p. 192 of Standard 
Methods for Testing Petroleum and its Products, 3rd Ed., 1935.

P r e p a r a t i o n  o f  S a m p l e .

The sample, as received, shall be thoroughly stirred and agitated, warm
ing, if necessary, to ensure a complete mixture before the portion for analysis 
is removed.

The material may be tested for distillation without dehydration if the 
amount of water present permits this. I f  water is present to such an 
extent that distillation is not practicable, the sample shall be dehydrated 
before distillation.*

M e t h o d .

The flask shall be supported on a tripod or rings over two sheets of 20-

* T h e  d e h y d r a t io n  m a y  b e  e f fe c t e d  b y  d is t i l l in g  th e  w a t e r  f r o m  a n  a m o u n t  o f  n o t  
less th a n  25 0  m l .  o f  t h e  m a t e r ia l .  A n y  l ig h t  o i ls  w h ic h  a p p e a r  in  th e  d is t i l la t e  
m u st th e n  b e  s e p a r a te d  a n d  p o u r e d  b a c k  in t o  t h e  f la s k  w h e n  t h e  b it u m in o u s  m a t e r ia l  
is  s u f f ic ie n t ly  c o o le d . A f t e r  t h o r o u g h  m ix in g ,  t h e  a m o u n t  r e q u ir e d  fo r  th e  d is t i l la t io n  
te s t  is  t a k e n , t h e  r e s u lt s  b e in g  r e c o r d e d  a s  fo r  t h e  d e h y d r a t e d  s a m p le .
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mesh gauze 150 mm. square, as shown in Fig. 3. It shall be connected to 
the condenser tube by a tight cork joint. The thermometer shall be inserted 
through a cork in the neck and immersed in the sample with the bottom of 
the bulb 6-5 mm. (J in.) above the bottom of the flask.

During the progress of the distillation the thermometer shall remain in its 
original position and no correction shall be made for the emergent stem. 
The actual barometric pressure shall be ascertained and recorded, but no 
correction shall be made except in case of dispute.

D IS T IL L A T IO N  A P P A R A T U S  A S S E M B L Y .

The axis of the flask through the neck shall be vertical.
The distance from the thermometer to the outlet end of the condenser 

tube shall be not more than 600 nor less than 500 mm.
The burner shall be protected from draughts by a suitable shield or 

chimney (see Fig. 3).
The quantity of the sample to be used shall be 200 ml., and this amount 

shall be obtained by weighing the requisite quantity into the distilling flask, 
the weight being calculated from the specific gravity of the material at 60° F. 
When this amount has been introduced into the flask, the apparatus shall be 
assembled and heat applied, so that the first drop comes over in from 5 to 
15 minutes. The distillation shall be conducted at the rate of between 
50 and 70 drops per minute and the distillate collected.

The fractions to be reported shall be recorded in percentages by volume 
as follows :

T o t a l  d is t i l la t e  to  . . . . . . .  1 7 5 ° C .
2 0 0 °  C .
2 2 5 °  C .
2Ô0'’ C .
2 7 5 °  C .
3 0 0 °  C .  
q o a " r



When the temperature of 360° C. is reached the flame shall be removed 
and the residue allowed to cool to 300° C. without disconnecting the flask 
from the condenser. The residue shall then be poured into a tin 21 in. in 
diameter by 3 in. deep, and shall be allowed to cool in a position free from 
draughts and without covering, to a temperature that is below its fuming 
point and at the same time suitable for pouring. It shall then be stirred 
and poured into the receptacles that have been specified when testing for 
properties such as penetration and softening point, the procedure employed 
following that of the appropriate I.P . method from the pouring stage.*

I f  the penetration of the residue is above 500, then the viscosity shall be 
determined at the recommended temperatures by the apparatus and method 
as laid down under L.O. 8 (Standard Methods for Testing Petroleum and its 
Products, 3rd Ed., 1935, p. 161) using the No. II  instrument.

After allowing sufficient time for the condenser to drain, the volume of 
distillate collected in the receiver shall be noted and recorded as Total 
Distillate to 360° C.

If desired, the fractions from a distillation, or the distillates from parallel 
operations, may be combined and submitted to a further distillation by the 
apparatus and method laid down under G. 3 (Standard Methods for Testing 
Petroleum and its Products, 3rd Ed., 1935, p. 66) in the case of petroleum 
compounds or, when the distillate is of coal-tar origin, by C.O. 3 as laid down 
in “ Standard Methods of Testing Tar and its Products.”

*  T h e  r e s u lt s  o f  t h e  p h y s i c a l  e x a m in a t io n  o f  t h e  r e s id u e  a f t e r  d is t i l la t io n  a re  n o t  
n e c e s sa r ily  c h a r a c t e r is t ic  o f  t h e  a s p h a lt i c  b it u m e n  u s e d  in  t h e  o r ig in a l m ix t u r e  n o r  
o f th e  re s id u e  w h ic h  m a y  b e  le f t  o n  th e  r o a d  a t  a n y  p a r t ic u la r  p e r io d  o f  t im e  a f t e r  th e  
a p p lic a t io n  o f  th e  l i q u id  a s p h a lt i c  b it u m e n .
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CALIBRATIO N OF T E T R A E T H Y L  L E A D  IN  STA N 
DARD R E F E R E N C E  F U E L  C .12  B Y  C .F .R . 
MOTOR M ET H O D .

R e p o r t  o f  t h e  I n s t i t u t e  o f  P e t r o l e u m  K n o c k  R a t i n g  o f  
A i r c r a f t  F u e l s  P a n e l  S u b -C o m m i t t e e .

A t  a  meeting of the above Panel it was decided to prepare a calibration 
for T.E.L. in C.12 reference fuel. I t  was also agreed that primary refer
ence fuels should not be employed in this instance, as two accepted sub- 
reference fuel calibrations were available for providing cross checks— 
namely, T.E.L. in C .ll and F.3 in C.12. Four concentrations of T.E.L. 
in C.12 were rated in twelve C.F.R. engines, owned by seven laboratories, 
thus providing twenty-four ratings for each point.

The test data are given in Appendix A, from which it will be seen that 
the maximum spread obtained on any point was 1-8 O.K. The average 
points have been plotted in the figure and a calibration table for laboratory 
use has been prepared.

C A LIB R A TIO N  C U R V E  F O R  C .F .R .  M O TO R  M E T H O D .

T . E . L .  in  C .1 2 .

Prepared by the Institute of Petroleum, March, 1 9 4 1 .
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R e m a r k s .

The calibration curve is almost coincident with that of T .E .L. in C .ll, 
varying by not more than 0-2 O.N. The disagreement with the C .12 
calibration table prepared in America varies up to a maximum of 1-1  O.N. 
in the region of 86 O.N.—that is in the region of 1 ml. T.E.L.,/Imp. gall, 
concentration.

Octane Number Calibration Tables for Motor Method. 
C .1 2  -f- T . E . L .  (m is . p e r  I m p .  g a l l . ) .

T . E . L . O c t .  N o . T . E . L . O c t .  N o . T . E . L . O c t .  N o .

0-00 78-9 1-20 87-2 2-40 90-2
0 0 5 79 -4 1-25 87-4 2-45 90-3
0-10 79 -9 1-30 87-6 2-50 90-4
0 1 5 80 -4 1-35 87-7 2-55 90-5

0-20 80 -8 1-40 87-9 2-60 90-6
0-25 81-3 1-45 88-0 2-65 90-7
0-30 81-8 1-50 88-2 2-70 90-8
0-35 82-2 1-55 88-3 2-75 90-9

0-40 82-7 1-60 88-5 2-80 91-0
0-45 8 3 1 1-65 88-6 2-85 9 1 0
0-50 83-5 1-70 88-7 2-90 9 1 1
0-55 83-8 1-75 88-9 2-95 91-2

0-60 84-2 1-80 89-0 3-00 91-3
0-65 84 -5 1-85 89-1 3-10 91-5
0-70 84-8 1-90 89-2 3-20 91-6
0-75 85-1 1-95 89-3 3-30 91-8

0-80 85 -4 2-0 0 89 -4 3-40 92-0
0-85 85-7 2 0 5 89-5 3-50 92-2
0-90 85 -9 2 1 0 89-6 3-60 92-3
0-95 86-2 2 1 5 89-7 3-70 92-5

1-00 86 -4 2-20 89-8 3-80 92-7
1 0 5 86-6 2 -2 5 89-9 3-90 92-8
1 1 0 86-8 2-3 0 90-0 4 0 0 9 3 0
1 1 5 87-0 2-35 90-1



•>32 STAN DARD R E F E R E N C E  F U E L  C.12 BY C.F.R. MOTOR METHOD.

A p p e n d i x  A .  

Calibration C .1 2  +  T . E . L .

M is . T . E . L . / I m p .  g a l l . : 0 -75 . 1-5. 2-5. 4.

E n g in e  A 8 5 0
84-7

88-5
88-6

90-6
90-5 93-4

.................................................................... 84-9 88-1 90-7 _
85-1 88-6 90-3 93-2

C  . i 85-1 88-2 90-4 _
84-8 87 -9 90-0 9 3 0

D ........................................................ 85-2 88-3 90-5 93-1
84-9 88-1 9 0 0 92-8

E ........................................................ 85-5 88-3 90-6 93-8
85-9 88-6 90-6 93-6

F ........................................................ 85-3 88-3 90-5 93-5
85-4 88-5 90-2 93-3

G ........................................................ 85 -4 88 -4 90-5 93-1
85-3 88-4 90-5 9 3 0

H ......................................................... 85-4 88 -4 90-3 92-7
85-4 88-2 90-3 92-8

I ................................. 84-9 88-2 90-4 92-8
8 5 0 88-2 90-2 92-8

J ......................................................... 85-3 88 -4 90-5 92-4
8 5 1 88-1 90-2 92-5

K ........................................................ 8 5 0 87-9 90-6 93-2
84-5 87-3 89-4 92-0

L ........................................................ 85-3 88 -4 90-7 9 3 0
85-2 88 -0 90-3 92-5

A v e ra g e  o c ta n e  n u m b e r 8 5 1 88-2 90 -4 9 3 0
S p re a d  . . . . . 1- 4 1- 3 1- 3 1-8

Note.— T h e  f ir s t  r a t in g  o n  e a c h  e n g in e  w a s  u s in g  C .  1 1 / T . E . L . ; t h e  s e c o n d  w a s  u sin g
F .3 / C .1 2 .



TW EN TY-SEVEN TH  ANNUAL REPO RT.

1940.

T h e  Twenty-Seventh Annual Report of the Council covering the activities 
of the Institute during 1940 is presented for the information of the members.

M e m b e r s h i p .

The changes in membership which occurred during 1940, and the total 
membership of all classes on 31st December, 1940, are summarized in the 
Table below :—

T o ta l
Dec.
31.

1939.

C h a n g e s  d u r i n g  1940.
T ota l

N ew .
T ra n s
ferred

to.
De-

ceased.
R e 

signed.

Dec.
T ranS‘ R e  +  3 I - ferred  , or 1940. 
from . m oved- - .

Hon. M em bers. 19 __ _ 9 _ —  —  -  2 17
Fellows . - | 406 11 2 5 2 —  2 ,-F 4 410
Members . 516 23 5 t 16 —  19 - 1 4  502
Assoc. Mems. . 546 25 4 1 10 7 20 — 9 537
Students . 1 130 17 — — 2 4 5 +  6 136

T ota ls . 1617 76 11 15 30 11 46 — 15 1 602

The number of new entrants is considerably less than in recent years, 
but the main reason for the decrease in membership is the removal of 
46 names. At the end of 1939 no names were removed from the Institute’s 
register for reason of non-payment of subscriptions, but it has now been 
considered advisable to remove certain names in order to avoid giving a 
false impression of the growth of membership. I t  is confidently expected 
that many names now removed will be reinstated after the war.

The Council has to record with deep regret the decease of the following 
members during 1940 :—

D a t e C la s s  o f
e le e t e d . m e m b e r s h ip .

A x n i . o G o r r ,  X .  A . 19 13 F e l lo w
B l a k e , D .  M . . . . 19 35 A s s o c ia t e
C a m b i , V . 1 9 3 3 M e m b e r
C o s t e , E . 19 17 M e m b e r
E d m e d ,  F .  G . 1 9 32 H o n .  M e m b e r
F r a n c i s ,  C .  K . 1 9 27 F e l lo w
G r o u n d w a t e r ,  W . 1 9 2 0 M e m b e r
H a d f i e l d .  S i r  R o b e r t  A . 1 9 2 9 H o n .  M e m b e r

H e n d e r s o n - , J .  A .  L . 19 13 M e m b e r
H e n n a ' ,  V . 1 9 2 4 F e l lo w

H i l l m a n .  E .  S . 1931 M e m b e r
K e i t h ,  H . 1 9 3 2 M e m b e r

L e a ,  F .  B . 1 9 1 9 F e l lo w

• P R h y s - P r y c e ,  M . A .a p .  . 1 9 3 4 F e l lo w

S t r i n g e r ,  R .  J . 1921 M e m b e r

■p K i l i e d  o n  a c t iv e  s e r v ic e  w i t h  t h e  R . A . F .  in  F r a n c e ,  J u n e  19 40 .
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H o n o u r s .

Mr William Sigsworth (Associate Member) was among the first recipients 
of the award of the George Medal for conspicuous gallantry.

It is estimated that about fifty members of the Institute are serving 
with the Imperial Forces.

R e p r e s e n t a t i o n  o n  O t h e r  B o d i e s .

The Institute has been officially represented on the following bodies
T h e  A m e r ic a n  S o c ie ty  fo r  T e s t in g  M a t e r ia ls  : L t . - C o l .  S .  J .  M . A u ld .  O .B .E . ,  

M .C ., D r .  A .  E .  D u n s t a n ,  D r .  F .  H .  G a r n e r ,  a n d  M r . J .  K e w le y  (H o n o ra ry  
M e m b e rs  o f C o m m itte e  D - 2  o n  P e t r o le u m  P r o d u c t s  a n d  L u b r ic a n t s ) .

T h e  P a r l ia m e n t a r y  a n d  S c ie n t if ic  C o m m it t e e  : E x e c u t i v e  C o m m itt e e  : T h e
P re s id e n t  a n d  L t . - C o l .  S . J .  M . A u ld ,  O . B . E . ,  M .C .  G e n e r a l  C o m m itte e  : T h e  
P re s id e n t , L t . - C o l .  S . J .  M . A u ld ,  M r .  T .  D e w h u r s t ,  a n d  D r .  E .  R .  R e d g ro v e .

T h e  B r i t i s h  N a t io n a l  C o m m itte e  o f  t h e  W o r ld  P o w e r  C o n f e r e n c e  : D r .  A .  E .  
D u n s ta n .

T h e  B r i t i s h  S ta n d a rd s  I n s t i t u t io n ,  P e t r o le u m  I n d u s t r y  C o m m it t e e  : L t .- C o l.  
S . J .  M . A u ld ,  O . B . E . ,  M .C . ,  P r o f .  J .  S .  S . B r a m e ,  C . B . E . ,  D r .  A .  E .  D u n s ta n ,  
M r. B .  J .  E l l i s ,  D r .  F .  H .  G a r n e r ,  M r .  J .  K e w le y ,  a n d  t h e  S e c r e t a r y .

D ie s e l E n g in e  U s e r s  A s s o c ia t io n  : M r .  L .  J .  L e  M e s u r ie r  a n d  M r .  N .  M itc h e ll.

The Institute has also been represented on numerous sub-committees 
of the British Standards Institution. Various matters relating to new or 
revised specifications have been referred by the B .S .I. to sub-committees of 
the Institute’s Chemical Standardization Committee.

B e n e v o l e n t  F u n d .

The audited statement of Receipts and Payments of the Benevolent 
Fund during 1940 is submitted below. The receipts from all sources were 
£121 Is. 8d. as compared with £76 6s. 5d. in 1939.

Contributions to the Fund during 1940 were received from the following 
members, to all of whom the Council expresses its grateful thanks :—
A d a m s , A .  C .
A u ld ,  S . J .  M .
B a i le y ,  E .  M .
B a r r e t t ,  J .
B e l l ,  O . A .
B la k is t o n , J .  H .  
B o lto n , R .  P .
B re s s e y ,  R .  J .
B ro d ie ,  N . M .
B ro w n , C . B .
B ro w n , R .  G .
B u s h e , L .  A .  
C a m e ro n , I .
C a r te r ,  A .
C a s t le , A .  F .  
C h a d w ic k ,  A .  (d e e d .). 
C h a r lt o n , H .  E .  
C h r is m a n , A .  E .  
C le m e n t  , L .
C lif fo rd , G .
C o h n , T .
C o le , F .  A .  J .
C o n n o r , W .  W .
C o x , A .  W .
C o x o n , G .  H .  
C r ic h t o n , R .

C u t h i l l ,  J .
D a i le y ,  C .
D a r le y ,  H .  C .  H .  
D ic k ,  A .  E .
D o d d s ,  E .
D o w n s , W .  W .  
D u n k le y ,  G .  W .  
D u n s t a n ,  A .  E .  
E d e le a n u ,  I .
E g lo f f ,  G .
E U im a n ,  S .
E v a n s ,  E .  B .  
E v e r i s t ,  G .  E .
F a y ,  E .
F le t c h e r ,  H .  D .  
G a m e r ,  F .  H .  
G a s c o ig n e , G .  N .  
G o d fre y ,  R .  
G re e n w o o d , W .  A .  
G r if f it h s ,  P .  M .  
H a r t le y ,  A .  C .  
H e a t h - E v e s ,  H .  B .  
H e n s o n , F .  R .  S .  
H i r s t ,  W .  P .  
H o t h a m , E .  
H o w a r d . G .

J a c k s o n ,  J .  S .  
J a m e s o n ,  J .  
J e n n in g s ,  J .  C .  
K a m e n - K a y e ,  M .  
K e n y o n ,  H .  F .  
K e w le y ,  J .  
K n ig h t s ,  J .  W .  
K u g le r ,  H .  G .  
L a v in g t o n ,  H .  V .  
L e  M e s u r ie r ,  L .  J .  
M c C r e a t h ,  T .  T .  
M a c k i l l ig a n ,  R .  S .  
M a c n iv e n ,  H .  
M a s t e r s .  J .  S .  S .  
M a y o ,  H .  T .  
M o o n , C .  A .
N a s h ,  A .  W .  
O w e n , A .  G .  
O w e n , R .  M . S .  
P e r k s ,  A .  J .  
P o r t e r ,  P .  N .  D .  
P r a c e y ,  H .  E .  F .  
P u r v e s ,  A .  R .  
R e d g r o v e ,  E .  R .  
R e i d ,  H .  W .  
R ic h a r d ,  A .  H .

R i c h a r d s ,  G .  A .  
R o b a t h a n ,  T .
R o g e r ,  A .
R u t h v e n - M u r r a y ,  A .  J .  
S a m s ,  C .  E .  R .  
S c h lu m b e r g e r ,  M . 
S c o t t .  G .  H .  
S m a llw o o d , W .  
S o u t h w e ll ,  C . A .  P .  
S p ie lm a n n ,  P .  E .  
S t e v e n s ,  L .  C .  
S t r i c k la n d ,  A .  F .
T a i t t ,  G .  S .
T u l l e t t ,  G .  V .
T w e e d ,  R .  R .  
U n d e r w o o d ,  A .  J .  V .  
W a ls h ,  D .  M .
W a l t e r ,  G .
W a t  l in g , R .  A .  
W e s t b u r y ,  J .
W o o d ,  C .  W .
W o o d ,  N .  E .
Y o u n g ,  J .  H .  M .
O i l  In d u s t r ie s  C lu b .  
S h e l l  M a r k e t in g  C o ., 

C e n t r a l  L a b o ra to r ie s .
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The number of members (101) who supported the Fund during 1940 
shows a very gratifying increase over previous years.

The Benevolent Fund Committee has been able to deal promptly with 
all cases requiring financial assistance which have arisen during the year. 
Important aid has been given to the widow and children of a former 
member of the Institute.

F i n a n c e .

The audited Revenue Account for the year and the Balance Sheet as at 
31st December, 1940, are given below. The excess of income over expendi
ture for the year was £1370 145. 4d. This surplus is ascribed to the 
enforced curtailment of meetings and other activities, a. reduction in the 
Journal, and administration economies. It has been considered advisable 
to create a  reserve for war contingencies. Accordingly the sum of £1250 
has been transferred from the surplus to a War Contingencies Reserve, 
leaving a net surplus of £120 14s. 4d. to be transferred to the Balance 
Sheet. A donation of £105 has subsequently been made by the Council 
to the R.A.F. Benevolent Fund.

Compensation from H.M. Office of Works in respect of the requisitioned 
offices at the Adelphi has been received to the extent of £942 10s. This 
sum has been paid over to the owners of the Adelphi. In addition, a sum 
of £457 10s. has been received from H.M. Office of Works as compensation 
for requisitioned furniture. This is represented on the Balance Sheet by 
an investment of £500 in 3%  Defence Bonds.

The Council expresses its thanks to the University of Birmingham and 
the Department of Oil Engineering and Refining for the continuance of 
office facilities a t Birmingham. I t  is a very fortunate circumstance that 
close and continuous contact between the President and the executive staff 
should be possible a t the present time.

The Council regrets to report that furniture from the Adelphi, which 
had been placed in store in London, was completely destroyed by fire in 
November, 1940, as the result of enemy action.

M e e t i n g s  o f  t h e  I n s t i t u t e .

Two Ordinary Meetings of the Institute and the Annual General Meeting 
were held in London during 1940. The Asphaltic Bitumen Group organized 
two meetings and the Lubrication Group one meeting. A notification 
of these Group meetings was given to all members in the London and 
Home Counties area. Particulars of the Papers read are given in the 
following Table :—

D a te , 19 40 . S u b je c t .  A u t h o r s .

26th J a n .  P r e s id e n t ia l  A d d r e s s  : “  T h e  D e v e lo p m e n t  o f A .  \ \  . N a s h .
P e t r o le u m  R e f i n i n g .”

14th  M a rc h . “  V i s c o s i t y  a n d  C o n s t i t u t io n .”  A .  H .  N is s a n .
16th M a y . A n n u a l  G e n e r a l  M e e t in g  : “  C o n t r o l  o f  O i l  F i r e s . ”  A .  F .  D a b e l l .

Asphaltic Bitumen Group.
16th  J a n .  “  B i t u m e n  E m u ls io n s  in  S o i l  S t a b i l i z a t io n .”  A .  E .  L a w r e n c e .

“  S o i l  M e c h a n ic s  in  F o u n d a t io n  E n g in e e r in g .”  R .  L .  J a m e s .
16th  A p r i l .  “  M a n u f a c t u r e  o f  R o o f in g  F e l t s . ”  D .  M . V  i lso n .

Lubrication Group.
22nd F e b .  “  T e s t in g  o f  G r e a s e s .”  M . W .  V  e b b e r .
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The programme of Papers arranged for the latter half of the year had 
to be cancelled owing to the inability of authors to devote the necessary 
time to the preparation of Papers, all of them being otherwise engaged on 
work of national importance.

I n s t i t u t e  L u n c h e o n .

Bv courtesy of the Council of the Royal Empire Society a Luncheon 
was held on 26th January, 1940, at the rooms of the Royal Empire Society. 
The Institute had the pleasure of welcoming the members of the 
Permanent Anglo-French Executive Committee for Oil.

The President presided over a gathering of about 180 members and 
guests. Among those present were the Rt. Hon. Lord Cadman, G.C.M.G., 
Col. L. Pineau, Sir Cecil Kisch, K .C .I.E ., C.B., the Rt. Hon. Sir Ronald 
Graham, P.C., G.C.B., G.C.M.G., M. J .  Filhol, and Sir Andrew Agnew, 
C.B.E.

P u b l i c a t i o n s .

The Journal.
The monthly publication of Volume 26 of the Journal continued through

out 1940 in spite of some scarcity of Papers and the war-time rationing 
of paper supplies. A comparison -with previous years is given in the 
following Table :—

Jou rn al of the Institute of Petroleum.
1 9 3 8 . 1 9 3 9 . 1940.

P a p e r s  p u b lis h e d  :—
R e a d  a t  In s t i t u t e  m e e t in g s  in  E n g la n d  . 8  3 5  *  2
R e a d  a t  m e e t in g s  o f B r a n c h e s  o r  G r o u p s  . 3  5 10
C o n t r ib u te d  P a p e r s  . . . .  3 3  2 0  21

4 4  6 0  33

N o . o f A b s t r a c t s  p u b lis h e d  . . . .  1 4 6 9  1 4 0 6  1621
N o . o f  p a g e s ......................................................................................1 2 5 3  1 3 0 4  1133

* In c lu d e s  P a p e r s  o f  tw o  s p e c ia l  c o n f e r e n c e s .

The Table shows a gratifying increase in the number of Papers previously 
presented to one of the Branches or Groups of the Institute. In view of 
the difficulties of obtaining Papers from Great Britain, when so many 
members are engaged on work of urgent national importance, the Honorary 
Editor appealed to members in U.S.A., through Dr. G. Egloff, Chairman 
of the American members’ Branch, to forward Papers for publication in 
the Journal. This appeal met with an immediate response, and several 
Papers have been promised from U.S.A. for publication during 1941.

The Council regards the Journal as of the greatest importance at the 
present time. It is the principal means available for carrying on the work 
of the Institute, and its publication will be maintained as long as possible.

All publications of the Institute are voluntarily submitted to and 
approved by the Ministry of Information, Trade and Technical Press 
Censorship Division, before they are issued. This arrangement has worked 
satisfactorily and expeditiously.

Despatch of the Journal to certain countries is made under the Defence
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Regulations through the Postal Censorship. There are consequent delays 
in the receipt of the Journal by members abroad, but these are unavoidable. 
In cases where members’ copies of the Journal have been lost in transmission 
by enemy action, the Institute will endeavour to replace these free of 
charge.

Petroleum Technology, Vol. V.
It was also possible to publish in September 1940 Volume V in the series 

of annual reviews of petroleum technology. This volume was as com
prehensive as its predecessors. The Council records its appreciation of 
the collaboration of many scientists in the United States, without -whose 
assistance such a complete survey of developments would not have been 
possible in present circumstances.

L ist of Members.
A re-issue of the L ist of Members (last published in 1936) was in pre

paration at the end of 1939, but has had to be postponed. Owing to 
frequent changes in address and the uncertainty of the whereabouts of 
many members, it is not considered advisable to re-issue the L ist of Members 
at present.

C h e m i c a l  S t a n d a r d i z a t i o n .

The following is a short account of the work of the Sub-Committees 
and Panels of the Chemical Standardization Committee which were active 
during 1940.

Kerosine. (Chairman : J .  S. Jackson, Shell Marketing Co., Ltd.) A 
revised Burning Test for kerosine, K  35(T) 1940, was published in February 
1940 (J. Inst. Pet., 26, 91-95). The revision extended the experimental 
details given in the Tentative Method of 1935 (“  Standard Methods for 
Testing Petroleum,”  3rd ed.), and included a closer specification for the 
wick, burner, and chimney.

Gum in Gasoline. (Chairman : W. H. Hoffert, National Benzole Co.) 
Investigations have been carried out by members of the panel with different 
bomb tests to determine the stability of gasoline. The object of these 
investigations is to make a recommendation as to the adoption or otherwise 
of the A.S.T.M. bomb test (D 525—40 T). This work is still in progress.

Knock-Rating of Aviation Fuels. (Chairman : W. L. Tweedie, Air
Ministry.) Two meetings of the main committee and numerous meetings 
of its sub-committee were held during 1940. In April the Institute took 
over the correlation scheme for checking knock-ratings inaugurated by 
the Asiatic Petroleum Company. This scheme is now operated by the 
sub-committee.

Calibration curves for leaded secondary reference fuels C 12 and F  3 
have been prepared. Calibration curves are also prepared for all new 
reference fuels as they become available in England, when such curves are 
not supplied from U.S.A. A tentative method for the knock-rating of 
experimental aviation fuels has been prepared and has also been published 
in the Journal (May 1941, 27, 211, pp. 191-194).
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There is a regular exchange of Minutes and Reports between this Com
mittee and the C.F.R. Committee of America. Membership of the 
Institute’s Knock-Rating of Aviation Fuels Committee includes repre
sentatives of the Air Ministry, the Ministry of Aircraft Production, aero
engine manufacturers, and the petroleum companies supplying aviation 
fuels.Grease (Chairman : E. A. Evans, C. C. Wakefield & Co., Ltd.) The 
Grease panel has had before it the task of considering the whole question 
of the standardization of methods of testing greases. Members of the 
panel have carried out work on melting point tests, water estimation, and 
consistency. The panel hopes to be able to make some definite recom
mendations in the near future.

Measurement of Oil in Bulk. (Chairman : J .  Kewley.) Work has been 
carried out on the preparation of tables of coefficients of expansion and 
gravity correction factors. In September 1939 this Committee was col
laborating with the A.S.T.M. Committee on Sampling and Gauging, with 
the object of preparing a joint publication on the measurement of oil. 
This aspect of the Committee’s work is temporarily suspended.

Asphaltic Bitumen and Cut-backs. (Chairm an: P. E . Spielmann.)
These two sub-committees have revised the I.P.T. Test C.B. 3 for the 
distillation of cut-back asphaltic bitumens. The revision is concerned 
with the procedure adopted at the termination of the distillation and 
during the pouring of the residue. The revised method is published in 
this Journal (pp. 226-229).

The secretarial work of all the above sub-committees has been ably 
carried out by Miss B. M. H. Tripp, and the Council records its appreciation 
of her valuable assistance.

A w a r d s .

Two scholarships of £40 each, tenable by Students of the Institute at 
the Universities of London and Birmingham for the year 1940-41, were 
awarded to G. J .  Clarke (Royal School of Mines) and A. H. Baldwin (De
partment of Oil Engineering and Refining, Birmingham University) 
respectively.

T. Y. Ju , Stud.Inst.Pet. (Birmingham University), was awarded the 
Students Medal and Prize for an essay on “  The Behaviour of Fuels in
C.I. Engines.” A special prize was also awarded to D. G. Brunner, 
Stud.Inst.Pet. (Birmingham University), for an essay on “ Mud Fluids 
for Drilling.”

B. A. Murphy (Melbourne) and P. G. Owen (Birmingham) were highly 
commended for their essays.

No award of the Redwood Medal or the Burgess Prize was made in 1940.

B r a n c h e s  a n d  G r o u p s .

Stanlow Branch. A  new Branch of the Institute was inaugurated on 
13th March, 1940, at Stanlow, Cheshire. Mr. J .  S. Parker was elected 
Chairman and Mr. J .  C. Wood-Mallock Honorary Secretary. Addresses 
were given to the Branch by Dr. A. E . Dunstan (May 1940) and Prof.
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A. W. Nash (January 1941). A regular monthly meeting has been held 
since October 1940.

Northern Branch. The ordinary meetings of the Northern Branch were 
suspended during 1940. A Luncheon Meeting was held in Manchester on 
25th January, and was addressed by Prof. A. W. Nash on “ Aviation Fuels 
and Lubricants. Mr. J .  Cuthill has been elected Chairman of this Branch 
and Mr. E. J .  Dunstan, Honorary Secretary.

U.S.A. Branch. The sixth annual meeting of members of the Institute 
in U.S.A. was held at the Stevens Hotel, Chicago, on 13th November, 
1940. Addresses were given by Mr. T. A. Boyd and Dr. G. Egloff.

Scottish and S. Wales Branches. The meetings of the Scottish and S. 
Wales Branches were suspended during 1940.

Trinidad Branch. The annual report of the Trinidad Branch is printed 
on pp. 247.

Asphaltic Bitumen Group. Two meetings of the Asphaltic Bitumen 
Group were held in London during 1940. Particulars of the papers read 
are given above in the paragraph “  Meetings of the Institute.”

R e s e a r c h .

A grant of £15 was made to the British Electrical and Allied Industries 
Research Association in aid of investigations on the creep and corrosion 
of steels at high temperatures.

C o u n c i l  a n d  O f f i c e r s .

Professor A. W. Nash, M.Sc., M.I.Mech.E., was re-elected President of 
the Institute a t the Annual General Meeting on 16th May, 1940. Pro
fessor Nash has also been nominated by the Council for a third term of 
office as President for the year 1941—42.

Mr. Ashley Carter, Mr. C. Dailey, Dr. F. H. Garner, Mr. J .  McConnell 
Sanders, and Dr. F . B. Thole have been nominated Vice-Presidents for 
the year 1941—42.

The following were elected members of Council at the Annual General 
Meeting on 16th May, 1940 : Mr. E. A. Evans, Mr. W. E. Gooday, Mr. 
J. A. Oriel, Mr. C. A. P. Southwell, Mr. A. Beeby Thompson, and Mr.
C. W. Wood.

Five meetings of the Council and fifteen meetings of Committees of 
Council were held in London during 1940. At the May Council Meeting 
the number of committees of the Council was reduced to six, viz :—

Chemical Standardization 
Election
Engineering Standardization
Finance
Publication
Benevolent Fund

Chairman Dr. F . H. Garner.
Mr. J .  McConnell Sanders. 
Mr. A. C. Hartley.
Mr. C. Dailey.
Dr. A. E. Dunstan.
Dr. A. E. Dunstan.

Business previously dealt with by the Awards, Branch, House, Library, 
and Research Committees is now dealt with directly by the Council.
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A c k n o w l e d g m e n t s .

The Council records its appreciation of the services to the Institute o f  
the Rt. Hon. Lord Plender, G .B .E ., Honorary Treasurer; Messrs. Price 
Waterhouse & Co., Auditors; Messrs. Ashurst, Morris, Crisp & Co., Solici
tors ; and the members of the Staff.

The Council also desires to thank the Council of the Institution of 
Chemical Engineers for permission to hold Council and Committee Meetings 
a t 56 Victoria Street; the Councils of the Institution of Mechanical 
Engineers and the Royal Society of Arts for the use of their lecture h a lls ; 
and the Midland Bank Ltd., Selly Oak, Birmingham, for banking facilities.

Approved for publication on behalf of the Council of the Institute.
A l f r e d  W. N a s h ,  President.
A r t h u r  W. E a s t l a k e ,  Honorary Secretary.
S. J .  A s t b u r y ,  Secretary.

21s< A pril, 1941.
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T H E  IN ST IT U T E  

R E V E N U E  ACCOUNT f o r  t h e
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1 9 3 9

£ ». d. £ s . d. £

1 5 1 4 17 5 1686
18 2 6 2 294
1 6 5 5 0 203

6 0 0 20
1 8 6 8 8 7

5 3 0 5 1 1 809
3 3 2 2 17

6 12 6 141
5 7 0 0 7

1 4 1 6 8 1 1 1635
2 4 6 1 7 221
18 9 17 8 217
4 5 3 19 7 485

2 3 0 6 7 9

11 8 19 4 283
— 125

11 8 19 4

50 0 0 37
42 0 0 42

92 0 0
88 14 5 88
45 0 7 40

10 0 0 18
40 0 0 40

5 0 0 35
— 5
— 10
— 3
— 49

5 5 0 0
149 10 7 184

149 0 0 50

__ 36
1 2 5 0 0 0 —

12 0 14 4 155

£ 6 8 1 3 16 i) S-7I23

T o  A d m in istra tive  E x p en se s :—
S t a f f  S a la r ie s  . . . .
P r i n t in g  a n d  S t a t io n e r y  
G e n e r a l  P o s t a g e s  
T e le p h o n e ,  C a b le s  a n d  T e le g r a m s

,, E stab lish m en t C h arge s :—
R e n t ,  R a t e s ,  e t c .
C le a n in g  a n d  L ig h t in g  
R e p a i r s  a n d  R e n e w a l s

„  P u b lication s :—
J o u r n a l  E x p e n s e s  
A b s t r a c t o r s ’ F e e s  
P o s t a g e  o n  J o u r n a l s  .
C o s t  o f  o t h e r  P u b l ic a t io n s  .

,, M eetings :—
H i r e  o f  H a l l ,  P r e p r in t s ,  R e p o r t in g  
B ir m in g h a m  M e e t in g  E x p e n s e s

„  P ro fession al F ee s :—
L e g a l  E x p e n s e s  . . . .
A u d i t o r s ’ F e e

„  S tu d en ts’ S ch o larsh ip s and P rize s 
,, L ib rary  Expen diture .
,, B ran ch es and Section s :—

S t u d e n t s ’ S e c t io n  
T r in id a d  B r a n c h  
N o r t h e r n  B r a n c h  
S c o t t i s h  B r a n c h  
S o u t h  W a le s  B r a n c h  .
R o u m a n ia n  B r a n c h  
B r a n c h  L e c t u r e s

,, Sundry  E xp en ses 
„  D epreciation  of Office and L ib rary  Furn i 

ture . . . . .
„  R em oval and other E x p en se s re requ i 

sition ing of the A delphi 
„  T ra n sfe r  to W ar C ontingencies R eserve 
,, B alan ce , bein g S u rp lu s for y ear, carr ied  to 

B alan ce Sheet . . . . .

R E SE A R C H  FU N D  I n c o m e  a n d  E x p e n d i t u r e

£  s. d.
T o  G ran t M ade D uring Y ear :—

B r i t i s h  E l e c t r i c a l  a n d  A l l ie d  I n d u s t r i e s  R e s e a r c h  A s s o c ia t io n  . 15  0  0

„  B alan ce  a s  a t 31 st D ecem ber, 1940 . . . . .  14 2  16  1

£157 16 1
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B y  S u bscrip tion s for 1940 received
„  Special S u b s c r i p t i o n ..........................................
„  S u b scrip tion s in A rre ar  received du ring Y ear 
„ Publications
,, In terest and D ividends (G ross)
„  G ran t in aid  of Rent .
„  C om pensation  Received from  H .M . Office 

of W orks
Less  P a id  t o  t h e  A d e lp h i  .

£  s. 
9 4 2  10  

9 4 2  10

£ 8. d.
1 9 3 9

£

3 5 8 3 9 1 3894
20 0 0 20

72 8 6 94
2 4 0 0 3 2 2891

2 3 7 15 5 224

50 0 0 0 —

d.
0

0

£ 6 8 1 3  16  2 £7123

A c c o u n t  f o r  t h e  Y e a r  e n d e d  31st  D e c e m b e r ,  1940.

B y  Balance a s  at 31st D ecem ber, 1939 . 
,, In terest Received D uring Y ear

S £ 1 5 7  1 6  1
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C ap ita l of the In stitu te under B ye-L aw , Section  6, 
P a ra g ra p h s  14 and 15 :—

Life Membership Fund, £  s. d.
A s  a t  3 1 s t  D e c e m b e r ,  1 9 3 9  . . . 811 7 0
A d d it io n s  d u r in g  y e a r  . . . . 6 7 0

97
7

Entrance and Transfer Fees—  
A s  a t  3 1 s t  D e c e m b e r ,  1 9 39  
Additions during year—  

E n t r a n c e  fe e s  
T r a n s f e r  fe e s

Profit on Sale  of Investments—  
A s  a t  3 1 s t  D e c e m b e r ,  1 9 3 9  

Donations—
A s  a t  3 1 s t  D e c e m b e r ,  1 9 39

R esearch  Fund . . . .
T . C . G . B u rg e ss  Prize Fund 
W ar C ontingencies R eserve 
M em b ers’ S u b scrip tio n s received in advance 
Jo u rn a l Su b scrip tio n s received in advance 
Sundry  C red ito rs—G eneral Account 
W orld Petro leu m  C on gress
Revenue A ccount :—-

B a la n c e  a s  a t  3 1 s t  D e c e m b e r ,  1939
Add  S u r p lu s  fo r  y e a r  a s  p e r  s e p a r a t e  s t a t e m e n t

Add  C o m p e n s a t io n  r e c e iv e d  f r o m  H .M .  O f f ic e  o f  W o r k s  
f o r  F u r n i t u r e  R e q u is i t io n e d  .

.3 5 3 8  2  9

d.

8 1 7  14 0

3 6 4 2

351

1 9 4 6

120

11

3 2 6  5  0

4

14

5 1 3 8  2 

142 16  

10 0 
1 2 5 0  0 

78  19  

1 4 8  13 

4 3 6  18 

2 1 2  15

4 5 7  10 0
2 5 2 4  9 1

A l f r e d  W . N a s h , P r e s id e n t .
C .  D a l l e y , C h a ir m a n ,  F in a n c e  C o m m it t e e .

£ 9 9 4 2  13 5

A U D ITO R S’
W e  r e p o r t  t o  t h e  M e m b e r s  o f  T h e  I n s t i t u t e  o f  P e t r o l e u m  t h a t  w e  h a v e  

o b t a in e d  a l l  t h e  in f o r m a t io n  a n d  e x p la n a t io n s  w e  h a v e  r e q u ir e d .  W e  a r e  o f  t h e  
c o r r e c t  v ie w  o f  t h e  s t a t e  o f t h e  I n s t i t u t e ’s  a f f a ir s  a s  a t  3 1 s t  D e c e m b e r ,  1 9 4 0 , a c c o r d in g  
t h e  b o o k s  of t h e  I n s t i t u t e .

3 , F r e d e r i c k ’ s  P l a c e ,
O l d  J e w r y , L o n d o n , E . C . 2 .

1th April, 1 9 4 1 .
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OF PETRO LEU M .

a n d  n o t  h a v i n g  a  S h a r e  C a p i t a l . )  

a t  3 1 s t  D e c e m b e r , 1 9 4 0 .

In vestm ents :—
On Account of C apital, at cost—

0  3 %  C o n v e r s io n  S t o c k  (1 9 4 8 /5 3 )
6 3 %  L o n d o n  C o u n t y  C o n s o l id a t e d  S t o c k ,

1 9 2 0 ........................................................................................
3 3 %  M a n c h e s t e r  C o r p o r a t io n  R e d e e m a b le  

C o n s o l id a t e d  S t o c k ,  1 9 5 8  
6 2 J %  B r i s t o l  C o r p o r a t io n  R e d e e m a b le  S t o c k ,  

1 9 5 5 /6 5  . . . .
0  5 %  W a n d s w o r t h  a n d  D i s t r i c t  G a s  C o . D e 

b e n t u re  S t o c k  . . . . .  
0  3 %  M e t r o p o li t a n  W a t e r  B o a r d  “  A  ”  S t o c k ,

1 9 63 ............... ..........................................................
0  5 %  G r e a t  W e s t e r n  R a i l w a y  C o . C o n s o l i 

d a t e d  P r e f e r e n c e  S t o c k  
0  3 %  L u t o n  C o r p o r a t io n  R e d e e m a b le  S t o c k ,

1 9 58 ........................................................................................
1 5 0  0  0  3 %  S m e t h w ic k  C o r p o r a t io n  R e d e e m a b le

S t o c k ,  1 9 5 6 / 5 8  . . . . .  
0  3 %  B r i s t o l  C o r p o r a t io n  R e d e e m a b le  S t o c k ,  

1 9 5 8 /6 3  .........................................................................

( M a r k e t  V a lu e  a t  3 1 s t  D e c e m b e r ,  1 9 4 0 , £ 4 ,0 4 7  16«. 4 d.) 
C a s h  a w a it in g  In v e s t m e n t  o n  D e p o s i t  w i t h  P o s t  O ff ic e  

S a v in g s  B a n k  . . . . . . .

£ 4 6 1 12 0
6 6 4 6 6

8 0 6 8 3

867 8 6

150 0 0

4 0 0 0 0

125 0 0

150 0 0

150 0 0

6 0 0 0 0

On Account of Revenue, at cost—  
£ 7 9 0  8 3  3 %  C o n v e r s io n  S t o c k  
£ 5 0 0  0 0  3 %  D e f e n c e  B o n d s .

On Account of Research Fund, at cost—  
£ 3 3 6  5 10  3 %  C o n v e r s io n  S t o c k

£ «. d.

491 12 6

481 10 6

8 4 5 17 7

84 5 17 7

154 8 6

34 6 10 7

1 0 5 . 4 9

151 6 7

151 4 9

59 7 7 3

4 1 7 1 0 7

96 7 2 1

84 2 8 0
5 0 0 0 0

1 3 42 8 0

35 7 14 8

5 1 3 8  2 8

( M a r k e t  V a lu e  a t  3 1 s t  D e c e m b e r ,  1 9 4 0 , £ 1 6 6 0  9s. 6d .}
Office and L ib rary  F u rn itu re (excluding P resen ta

tions) :—
A s  a t  3 1 s t  D e c e m b e r ,  1 9 3 9  . . . . . .  15 0  0 0
Less  D e p r e c ia t io n  . . . . . . .  1 4 9  0  0

1 7 0 0  2 8

1 0 0
L ib rary  B ook s (excluding Presentations) :—

A s  a t  3 1 s t  D e c e m b e r ,  1 9 3 9 . —
Su b scr ip tio n s in A rre ar  :—

N o t  v a lu e d .  —
Su n d ry  D ebtors, le s s  R eserve for D oubtful D ebts . 3 5 5  0  3
C ash  a t B an k  on C urren t Account . . . .  868 1 7
C ash  on D eposit :—

P o s t  O ff ic e  S a v in g s  B a n k  . . . . . .  1 6 67  11 0
W o r ld  P e t r o le u m  C o n g re s s  A c c o u n t  . . . .  2 1 2  15 3 1 8 8 0  6 3

£ 9 9 4 2  13 5

R EPO RT.
e x a m in e d  t h e  a b o v e  B a la n c e  S h e e t  w i t h  t h e  b o o k s  o f  t h e  I n s t i t u t e  a n d  h a v e  
o p in io n  t h a t  s u c h  B a la n c e  S h e e t  i s  p r o p e r ly  d r a w n  u p  so  a s  t o  e x h ib i t  a  t r u e  a n d  
to  t h e  b e s t  o f  o u r  in f o r m a t io n  a n d  t h e  e x p la n a t io n s  g iv e n  t o  u s ,  a n d  a s  s h o w n  b y

P r i c e , W a t e r h o u s e  &  C o .



B E N EV O LEN T  FU N D .

R e c e i p t s  a n d  P a y m e n t s  A c c o u n t  f o b  Y e a e  e n d e d  3 1 s t  D e c e m b e r , 1 9 4 0 .

R E C E I P T S .

B alan ce on C urrent and D ep osit A c
counts on 1st Ja n u a ry , 1940

B e n e v o le n t  F u n d  A c c o u n t  
R eceip ts during 1940 :—

S u b s c r ip t io n s  . • . •
D o n a t io n s  .
I n t e r e s t  . . . . .  
In c o m e  T a x  r e c o v e r e d  .

8. d.

.. . 4 5 19 6
. 5 5 6 6

12 8 8
7 7 0

P A Y M E N T S .
s .  d.

7 6 3  2 0

Benevolent Fund :—
G r a n t s  in  a id  

B alan ce  on 31 st Dece
B e n e v o le n t  F u n d  .

£ 8. d.

68 18 6

. 81 5 5 2 *

121 1 8 

£ 8 8 4  3 8 £ 8 8 4  3 8

*  T h e  B a la n c e  o n  C u r r e n t  A c c o u n t  a n d  in v e s t e d  o n  3 1 s t  D e c e m b e r ,  1 9 4 0 , w a s  m a d e  u p  a s  f o l lo w s  :—

C a s h  o n  C u r r e n t  A c c o u n t  
3 %  L o c a l  L o a n s  a t  c o s t  
3 %  D e fe n c e  B o n d s

£  s. d. 
86 8 2 

5 2 8  17  0  
200 0 0

£ 8 1 5  5  2

A . E .  D u n s t a n ,  C h a ir m a n ,  B e n e v o le n t  
F u n d  C o m m itt e e .

A l f r e d  W . N a s h ,  P r e s id e n t .

W e  h a v e  e x a m in e d  t h e  a b o v e  R e c e ip t s  a n d  P a y m e n t s  A c c o u n t  w i t h  t h e  b o o k s  a n d  v o u c h e r s  o f  t h e  F u n d  a n d  f in d  i t  t o  b e  in  
a c c o r d a n c e  t h e r e w it h .  W e  h a v e  v e r i f i e d  t h e  I n v e s t m e n t s  a n d  B a la n c e s  w i t h  B a n k e r s  c o m p r is in g  t h e  B a la n c e  o n  3 1 s t  D e c e m b e r ,  19 40 : 

£ 8 1 5  5  2 .

3 , F r e d e r i c k ’s  P l a c e ,
O l d  J e w r y , L o n d o n , E . C . 2 .  

1th A pril,  1941.
P r i c e ,  W a t e r h o u s e  &  C o .
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TRINIDAD BRANCH.
R EPO RT OF T H E COMMITTEE ON T H E W ORKING OF T H E  

BRANCH D U RING TH E SESSIO N  1939-1940.

F o u r  m e e t in g s  w e r e  h e ld  d u r in g  th e  s e s s io n ,  a t  w h ic h  t h e  fo l lo w in g  
p a p e r s  w e r e  r e a d  :—

J a n u a r y  1 0 th , 1 9 4 0 . 1 2 th  A n n u a l  G e n e r a l  M e e t in g  : “  S o m e  A s p e c t s  o f  I n 
d u s t r ia l  R e l a t io n s ,”  b y  R .  G a v in .

F e b r u a r y  2 8 th ,  1 9 4 0 . 6 1 s t  G e n e r a l  M e e t in g  :  “  E r r o r s  in  A c id  B o t t le  R e a d in g s ,”
b y  G .  H .  S c o t t .  “  E v a l u a t i o n  o f  R o t a r y  D r i l l in g  L i n e s , ”
b y  H .  C .  H .  D a r le y .

M a y  1 s t , 1 9 4 0 . 6 2 n d  G e n e r a l  M e e t in g  : “  C o n t r o l  o f  D r i l l in g  M u d  in  t h e
F i e l d , ”  b y  H .  C .  H .  D a r le y .

J u n e  2 6 th , 1 9 4 0 . 6 3 rd  G e n e r a l  M e e t in g :  “ T h e  E f f e c t s  o f  C ro o k e d  H o le  o n
E x p lo i t a t io n , ”  b y  H .  C .  H .  T h o m a s .

The average attendance of members and guests at meetings was 25. 
There were 73 members on the roll at the end of the year.
Mr. L. A. Bushe was elected Chairman.
Mr. A. F. Castle was deputed to act for Mr. C. C. Wilson, who had been 

elected Hon. Secretary and Treasurer, and who was incapacitated by illness. 
The Annual Dinner was not held on account of the war.
The Accounts for the year ended 31st October, 1940, are printed on the 

following page.
Signed A. F . C a s t l e , Hon. Secretary.

,, L. A. B u s h e , Chairman.
20th January, 1941.

T H IR TEE N T H  ANNUAL G E N ER A L M EETIN G OF TRIN ID A D
BRANCH.

29th J a n u a r y ,  1941.

T h e  thirteenth Annual General Meeting of the Trinidad Branch was 
held at the Apex Clubhouse on 29th January, 1941. Mr. L . A. Bushe 
occupied the Chair.

On the proposition of Mr. A. H. Richard, seconded by Mr. J .  D. Fullerton, 
the Committee’s Report on the year’s working of the Branch, together 
with the Accounts for the Session ended 31st October, 1940, were 
unanimously adopted.

The Chairman observed that contributions from the Trinidad Branch 
to the Benevolent Fund of the Institute totalled $140.80 in two years 
1939 and 1940. This was the equivalent of $1.00 per head of the members 
in Trinidad, as compared with 8d. per head over the whole membership 
of the Institute. It seemed likely that the Branch would be sending 
$70 to $80 per annum.

The accounts were very satisfactory, although the surplus was partly 
due to the fact that the usual Annual Dinner had not been held.

As a result of a ballot, the following were elected officers and members 
of Committee for the ensuing Session ; Messrs, L. A. Bushe (Chairman),



2 4 8 T R IN ID A D  B R A N C H .

A. F . Castle (Hon. Secretary), H. W. Reid, G. S. Taitt, H. C. H. Thomas, 
F . H. L. Tindall and C. Wilson.

A vote of thanks was unanimously accorded to the auditors, Messrs.
H. A. Harris and F. E . Hunter.

At the conclusion of the Annual General Meeting Mr. G. Stewart ia it t  
read a Paper on “ A Note on the Sealing Effect of Fault Surfaces.
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ANNUAL G E N E R A L M EETING.

1st  Ma y , 1941.

T h e  T w e n t y - E i g h t h  A n n u a l  G e n e r a l  M e e t i n g  of the Institute was 
held at the Connaught Rooms, London, W.C. 2, on Thursday, 1st May, 
1941, at 3.30 p.m. The Chair was taken by the President, Professor 
A .  W. N a s h .  

The Secretary (Mr. S. J .  A s t b u r y )  read the Reports of the Auditors. 
The Minutes of the Twenty-Seventh Annual General Meeting were read, 

confirmed and signed. 
NEW  M EM BERS. 

I t was agreed that the list of Fellows, Members, Associate Members, 
and Students elected and transferred during 1940 should be laid on the 
table. 

ELECTIO N  OF M EM BERS OF COUNCIL. 

The Secretary announced that, in accordance with the Articles of the 
Institute, the following members of Council retired at the Annual General 
Meeting but offered themselves for re-election : Messrs. A. F . D a b e l l ,  

V .  C .  I l l i n g ,  E . R .  R e d g r o v e ,  and W .  J .  W i l s o n .  One new nomination 
had been received, on behalf of Mr. R o b e r t  C r i c h t o n ,  J .P ., General 
Manager, Scottish Oils, Ltd. The Council decided that, in view of the 
present circumstances, a postal ballot should not be held, and the names 
of the above five candidates were therefore submitted to the Meeting to 
fill five vacancies on the Council. 

On the motion of the President, the names of these five candidates were 
put to the Meeting and unanimously elected Members of Council. 

The President then moved :—
“  T h a t  th e  A n n u a l  R e p o r t  o f  t h e  C o u n c i l  fo r  t h e  y e a r  19 4 0 , t o g e th e r  w i t h  th e  

A c c o u n t s  a n d  B a la n c e  S h e e t  a s  a t  3 1 s t  D e c e m b e r ,  1 9 4 0 , b e  a n d  a r e  h e r e b y  

a d o p t e d .”

I n  d o in g  so , h e  s a id  t h a t  t h e  R e p o r t  h a d  b e e n  c i r c u la t e d  to  a l l  t h e  m e m b e r s ,  a n d  
h e  w o u ld  th e re fo r e  b e  g la d  if ,  fo r  t h e  p u r p o s e  o f  t h e  m e e t in g , i t  m ig h t  b e  t a k e n  a s  
r e a d .  (Agreed.)

T h e  w o r k  o f  t h e  I n s t i t u t e  h a d  n a t u r a l l y  b e e n  c o n s id e r a b ly  h a n d ic a p p e d  d u r in g  th e  
p a s t  y e a r .  T h e y  h a d  n o t  b e e n  a b le  t o  e n jo y  t h e ir  u s u a l  p r o g r a m m e  o f  m e e t in g s  
f o r  s e v e r a l  r e a s o n s — s h o r ta g e  o f  p a p e r s ,  d if f ic u lt ie s  o f  t r a v e l l in g ,  t h e  b la c k - o u t ,  a n d  
a i r  r a id s .  T h e  w o r k  o f  t h e  t e c h n ic a l  c o m m it t e e s  d e a l in g  w i t h  t h e  s t a n d a r d iz a t io n  
o f  m e t h o d s  o f  t e s t  h a d  a ls o  b e e n  s lo w e d  d o w n . S o m e  o f  t h e  m e m b e r s  o f  th e s e  c o m 
m it t e e s  h a d  h a d  to  t r a n s f e r  t h e ir  a t t e n t io n  to  w o r k  o f  m o re  im m e d ia t e  n a t io n a l  
im p o r t a n c e .

T h e  Jou rn al h a d  c o n t in u e d  t h r o u g h o u t  t h e  y e a r ,  a lt h o u g h  i t s  p a g e s  w e re  s o m e w h a t  
fe w e r  t h a n  u s u a l .  T h i s  w a s  d u e  to  a  s h o r ta g e  o f  p a p e r s .  T h e  H o n o r a r y  E d i t o r ,  
D r .  D u n s t a n ,  h a d  a p p e a le d  to  t h e ir  A m e r i c a n  c o lle a g u e s  fo r  s u p p o r t ,  a n d  D r .  E g lo f f  
a n d  o t h e r s  h a d  im m e d ia t e ly  re s p o n d e d  w it h  o ffe rs  o f  p a p e r s ,  o n e  o f  w h ic h  w a s  p r e 
s e n t e d  to  a  m e e t in g  o f  t h e  I n s t i t u t e  in  M a r c h .  T h e r e  w e r e  s ig n s , h o w e v e r ,  t h a t  t h i s  
s o u r c e  o f  c o n t r ib u t io n  w o u ld  so o n  b e c o m e  d r ie d  u p . T h e  A m e r ic a n s ,  l i k e  o u r s e lv e s ,  
w e re  b e c o m in g  m o r e  a n d  m o r e  e n g ro s s e d  in  t h e  t a s k s  o f  n a t io n a l  d e fe n c e . O n ly  th e  
o t h e r  d a y  a  c a b le  w a s  r e c e iv e d  f r o m  D r .  M a c k e n z ie  r e g r e t t in g  h is  in a b i l i t y  a n d  t h a t  
o f  h is  c o lle a g u e s  in  t h e  T e x a s  C o m p a n y  t o  w r i t e  t h e ir  u s u a l  a r t ic le  fo r  th e  A n n u a l  
R e v ie w s .
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T h e  C o u n c i l  h a d  d e c id e d , h o w e v e r ,  to  t u r n  th e  n o r m a l  w in t e r  s e s s io n  in t o  a  s u m m e r  
s e s s io n  a s  f a r  a s  c i r c u m s t a n c e s  a n d  p a p e r s  w o u ld  p e r m it ,  a n d  m o n t h ly  m e e t in g s  
w o u ld  b e  h e ld  in  L o n d o n  u p  to  S e p t e m b e r .  T h e y  w o u ld  b e  s o r r y  to  h e a r  t h a t  t h e  
R o y a l  S o c ie t y  o f  A r t s ,  w h e r e  th e s e  m e e t in g s  w o u ld  h a v e  b e e n  h e ld ,  h a d  s u f fe re d  
b a d ly  in  a  r e c e n t  r a id .  T h e i r  s y m p a t h ie s  w o u ld  go o u t  t o  t h a t  o ld - e s t a b l is h e d  S o c ie t y ,  
w h ic h  h a d  b e e n  a  g o o d  h o s t  to  t h e  I n s t i t u t e  o n  so  m a n y  o c c a s io n s .  I t  w a s  s e c o n d  
o n ly  to  th e  R o y a l  S o c ie t y  in  d a t e  o f  fo u n d a t io n .  T h e  g la s s  in  so m e  o f  t h e  w in d o w s  
o f  t h e  b u i ld in g  in  J o h n  A d a m  S t r e e t ,  r e c e n t ly  d e v a s t a t e d  b y  G e r m a n  b o m b s , h a d  
b e e n  in  p o s it io n  s in c e  1 7 8 0 . T h e  s a m e  r a id  c a u s e d  so m e  d a m a g e  to  t h e  I n s t i t u t e ’s  o ld  
o ffice s  a t  t h e  A d e lp h i ,  b u t  h e  w a s  p le a s e d  to  s a y  t h a t  t h e  l i b r a r y  h a d  so  f a r  e s c a p e d  

in t a c t .
M e m b e r s  w o u ld  w e lc o m e  th e  f o r m a t io n  d u r in g  1 9 4 0  o f  a  n e w  b r a n c h  o f  t h e  I n s t i t u t e  

a t  S ta n lo w . T h i s  B r a n c h  w a s  in  a  v e r y  f lo u r is h in g  c o n d it io n  u n d e r  t h e  c h a ir m a n s h ip  
o f  M r .  J .  S .  P a r k e r ,  a n d  w it h  th e  c o l la b o r a t io n  o f  M r .  O r ie l ,  a  m e m b e r  o f  C o u n c i l ,  

h a d  h a d  a n  a c t iv e  se ss io n .
I n  c o n c lu s io n  h e  w is h e d  to  t h a n k  h is  c o lle a g u e s  o n  t h e  C o u n c i l  fo r  t h e ir  w h o le 

h e a r t e d  s u p p o r t  d u r in g  h is  s e c o n d  y e a r  o f  o ff ice  a s  P r e s id e n t .  T h e y  h a d  h o n o u re d  
h im  b y  a s k in g  h im  to  t a k e  o ff ice  fo r  a  t h i r d  y e a r ,  a n d  h e  h a d  a c c e p t e d  t h e  in v i t a t io n ,  
a lt h o u g h  t h e  B y e - la w s  a n d  n o r m a l  p r a c t ic e  r e q u ir e d  h im  t o  r e l in q u is h  h is  o ffice  a t  
t h e  e n d  o f  t h e  se c o n d . B u t  h e  w o u ld  b e  v e r y  g la d  to  d o  w h a t  h e  c o u ld  fo r  t h e  m e m b e r s  
a n d  t h e  I n s t i t u t e  fo r  a  f u r t h e r  t e r m . T h e  w a r  p e r io d  w a s  in e v i t a b l y  a  p e r io d  o f  
m a r k in g  t im e .  T h e y  h a d  to  d e fe r  t h e ir  s c h e m e s  fo r  t h e  d e v e lo p m e n t  o f  t h e  In s t i t u t e  
a n d  to  m a in t a in  a s  g o o d  a  s e r v ic e  a s  p o s s ib le  fo r  t h e ir  m e m b e r s  t h r o u g h  t h e  Journal 
a n d  s u c h  m e e t in g s  a s  t h e y  c o u ld  a r r a n g e . (Applause.)

Mr. A s h l e y  C a r t e r  (Deputy-Chairman, Finance Committee) seconded 
the adoption of the Annual Report and Accounts. Mr. Carter regretted 
the unavoidable absence of Mr. Christopher Dailey, Chairman of the 
Finance Committee, and referred to the remarks which Mr. Dailey would 
have made if  he had been able to he present. Mr. Dailey’s observations 
on the Annual Accounts are given below :—

“  M e m b e r s  w o u ld  se e  f r o m  t h e  p r in t e d  s t a t e m e n t s  o f  a c c o u n t s  t h a t  t h e re  w a s  a  
s u r p lu s  o f  in c o m e  o v e r  e x p e n d it u r e  in  1 9 4 0  o f  £ 1 3 7 0 . T o  a  g r e a t  e x t e n t  e co n o m ie s  
h a d  b e e n  f o r c e d  u p o n  t h e m , b y  a  r e d u c t io n  in  t h e  n u m b e r  o f  m e e t in g s ,  In  th e  s ize  
o f  th e  Jou rn al a n d  t h e  n u m b e rs  p r in t e d  m o n th  b y  m o n t h .  T h e  F in a n c e  C o m m itte e  
a n d  C o u n c i l  h a d  th o u g h t  i t  p r u d e n t  to  t r a n s f e r  £ 1 2 5 0  o f  t h i s  s u r p lu s  to  a  W a r  C o n 
t in g e n c ie s  R e s e r v e ,  a n d  h e  w a s  s u re  e v e r y  m e m b e r  w o u ld  a g re e  t h a t  t h i s  w a s  a  w ise  
p r e c a u t io n  a t  th e  p r e s e n t  t im e . T h e y  c o u ld  n o t  fo re se e  w h a t  r e d u c t io n  in  in c o m e  
w o u ld  t a k e  p la c e  in  t h e  n e x t  fe w  y e a r s .  T h e  C o u n c i l  h a d  d e c id e d  to  a d o p t  a  p o l ic y  
o f  c o n s e r v in g  th e  r e s o u rc e s  o f  th e  In s t i t u t e ,  so  t h a t  t h e y  c o u ld  m a in t a in  t h e  Journal 
a n d  e s s e n t ia l  a c t iv i t ie s  a s  lo n g  a s  p o s s ib le .

“ T h e  Jou rn al w a s  b r in g in g  in  to  th e  c o u n t r y  a  s m a l l  b u t  a p p r e c ia b le  a m o u n t  
o f  d o l la r  e x c h a n g e . I t  w a s  e s t im a t e d  t h a t  £ 2 5 0 0  o f  th e  t o t a l  in c o m e  d u r in g  1940  
w a s  r e m it t e d  f r o m  d o l la r  c o u n t r ie s .  S u c h  r e m it t a n c e s  w o u ld  u l t im a t e ly  f in d  th e ir  
w a y  b a c k  to  th e  U n i t e d  S t a t e s ,  v i a  t h e  T r e a s u r y ,  to  b e  s p e n t  o n  e s s e n t ia l  a r m a m e n t s .

‘ ‘ M e m b e rs  w o u ld  n o te  f r o m  t h e  B a la n c e  S h e e t  t h a t  a l l  t h e ir  a s s e t s  w e re  in  a  l iq u id  
fo rm , e it h e r  e x is t in g  a s  in v e s t m e n t s ,  a s  c a s h  in  t h e  P o s t  O ff ic e  S a v in g s  B a n k  o r  a s  
c a s h  o n  c u r r e n t  a c c o u n t .  D u r in g  t h e  y e a r  £ 5 0 0  h a d  b e e n  in v e s t e d  in  3  p e r  c e n t .  
D e fe n c e  B o n d s .  A  f u r t h e r  £ 5 0 0  h a d  b e e n  in v e s t e d  in  t h e  p r e v io u s  w e e k . M e m b e r s  
c o u ld  r e s t  a s s u re d  t h a t  c a s h  s u r p lu s  to  im m e d ia t e  r e q u ir e m e n t s  w o u ld  b e  le n t  to  
H .M .  G o v e r n m e n t  a s  e a r ly  a s  i t  b e c a m e  a v a i la b le .

“  O n  t h e  q u e s t io n  o f  t h e  A d e lp h i ,  t h e  p o s it io n  w a s  f u l ly  e x p la in e d  b y  t h e  e n t r ie s  
o n  t h e  R e v e n u e  A c c o u n t .  W h a t e v e r  c o m p e n s a t io n  t h e y  h a d  r e c e iv e d  f r o m  H .M .  
O ffic e  o f  W o r k s  h a d  b e e n  im m e d ia t e ly  p a id  o v e r  to  t h e  o w n e r s  o f  t h e  A d e lp h i  b u i ld in g .  
T h e  C o u n c i l  h a d  r e p e a t e d ly  a f f irm e d  t h a t  i t  h a d  n o  d e s ire  t o  m a k e  a n y  p r o f i t  o u t  o f  
c o m p e n s a t io n  r e c e iv e d  fo r  t h e  r e q u is it io n in g  o f  i t s  o ff ic e s . W i t h  t h e  f u l l  a p p r o v a l  
o f  t h e  I n s t i t u t e ’s  s o l ic it o r s  i t  h a d  a g r e e d  to  p a s s  o v e r  w h a t e v e r  m o n ie s  i t  r e c e iv e d  b y  
w a y  o f  c o m p e n s a t io n .”
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The motion to adopt the Annual Report and Accounts was carried 
unanimously.

In reply to a question by a member, the Secretary stated that periodicals 
formerly received at the Adelphi, except those from European countries, 
were still being received and bound. The bound volumes for 1939 and 
1940 were at Birmingham, and available on loan to members. As regards 
new books, there were not so many published nowadays. Such new 
books as related to petroleum and allied subjects were either received 
for review or obtained by purchase and added to the library. They were 
noted in the Journal either as a Book Review or Book Received, 
and any book referred to therein could be borrowed through the post by 
members. L ast year about twenty-five or thirty new books (as distinct 
from pamphlets and periodicals) had been added to the library.

ELECTIO N  OF AUDITORS.
On the proposition of Capt. W .  H .  C a d m a n ,  seconded by Mr. J .  T .  W a r d ,  

Messrs. Price Waterhouse & Co. were re-elected auditors for the ensuing 
year.

The proceedings of the Annual General Meeting then terminated, and 
the President declared the meeting closed.

P R E SID E N T IA L AD D RESS.
Following the Annual General Meeting, the President delivered an 

Address on “ Petroleum as a Raw Material ”  printed on pages 195 to 213 of 
this issue of the Journal.

VOTE OF TH A NKS TO TH E P R E SID E N T .
Mr. J .  K e w l e y  proposed a hearty vote of thanks to Professor Nash. 

He said that it was typical of Professor Nash that he had chosen to deal 
with the most modem developments in the petroleum industry. The 
members present had had two good meals that afternoon—one physical 
and the other intellectual. This second one, in the shape of the Address, 
was perhaps somewhat difficult of digestion. But the President had only 
given them a resume, of his Address, and had left them to complete the 
digestive process a t their leisure.

During past years, at the LTiiversity of Birmingham, Professor Nash 
had carried out some pioneering work, and his Address itself was significant 
as a spear-point of petroleum development. The proposer’s function 
was simply to say grace after this intellectual meal, and to ask the 
members to thank Professor Nash for his excellent Address.

Mr. T. D e w h t r s t  seconded the vote of thanks, and said that, apart 
from the Address, which had a special value, they were deeply indebted 
to the President for his control of the interests of the Institute in these 
very troublous times, and for presiding for an exceptionally long and 
difficult period. Those who were on the Council had special opportunities 
of appreciating the application and wisdom which he devoted to the affairs 
of the Institute.

The vote of thanks was put to the meeting by the Seconder and carried 
with applause, and the President briefly acknowledged the compliment.

The meeting then terminated.
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OBITUARY.
W ILLIA M  H E N R Y  HOWE.

B y  the death of William Henry Howe, the lubricating oil trade in 
general and the smaller distributors in particular have lost a  very good 
friend—a friend who during the past twenty years devoted a great deal 
of time and energy to a determined effort to bring about a  spirit of trust 
and understanding between all firms engaged in the lubricating-oil trade.

Mr. Howe was a happy combination of commercial and technical ability, 
and realized that the user of lubricants is entitled to expect advice on the 
selection and application of the product on which depends the efficiency 
of his machinery. Feeling that he himself could not know too much about 
his subject, Mr. Howe joined the Institute as an Associate Member in 
1928, and was elected a Fellow under the revised constitution in 1939. 
He regularly attended the Institute meetings and kept in close touch 
with American progress. The National Lubricating Oil & Grease Federa
tion owe a great deal to his staunch support, and he twice filled the office 
of President (1928-9 and 1931-2)

All those who had the privilege of knowing him will greatly miss his 
cheerful personality and will deeply regret his passing.

E .  R .  R e d g r o v e .
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530.* South Texas Still an Oil-producer of the Future. E .  S . P o s t .  Oil Wkly, 1 0 .3 .4 1 ,  
1 0 1 ( 1 ), 3 3 . T h e  s i x t y  c o u n t ie s  o f S o u t h - w e s t  T e x a s  h a v e  b e e n  y ie ld in g  n e w  f ie ld s  a n d  
n e w  s a n d s  a t  t h e  r a t e  o f  10 0  p e r  y e a r ,  a n d  m u c h  d e v e lo p m e n t  t o o k  p la c e  in  1 9 4 0 . O n  
1 st  J a n u a r y  t h e  u n p r o d u e e d  b u t  d e v e lo p e d  r e s e r v e s  s t o o d  a t  1 ,4 5 8 ,5 1 5 ,8 9 9  b r l . ,  w i t h  
p r o d u c t io n  f r o m  3 3 8  s e p a r a t e  o i l  a n d  d is t i l la t e  f ie ld s .  T h i s  a m o u n t s  to  7 - 8 %  o f t h e  
U .S .  r e s e r v e .  A t t e m p t s  h a v e  b e e n  m a d e  to  a s s e s s  d e e p  p o s s ib i l i t ie s ,  a n d  o n  1 s t  M a r c h  
t h e  c h ie f  p la y  w a s  o n  t h e  W i lc o x  t r e n d . S ix  f ie ld s  h a v e  b e e n  fo u n d  a n d  d o z e n s  of 
g e o p h y s ic a l  p r o s p e c t s  s h o t ,  a n d  i t  i s  a  c a s e  o f  d e e p  e x p lo r a t io n  o n  a n  e s t a b l is h e d  t r e n d ,  
fo r  p r e v io u s ly  m o s t  t e s t s  h e re  s t o p p e d  a t  th e  Y e g u a .  T h e  n e w  w o r k  h a s  le d  to  e x p lo r a 
t io n  o f t h e  C o o k  M t . ,  M t .  S e lm a n ,  a n d  C a r r iz o  le v e ls ,  a s  w e l l  a s  t h e  p r o je c t e d  W i lc o x ,  
a n d  s a n d s  h a v e  b e e n  o p e n e d  in  t h e s e  z o n e s . T h e r e  h a s  b e e n  e x p lo r a t io n  d o w n  to  la t e s t  
O r d o v ic ia n ,  a n d  v i r t u a l l y  e v e r y  z o n e  h a s  g iv e n  p r o d u c t io n ,  le a d in g  to  h ig h  h o p e s  fo r  
d e e p  d e v e lo p m e n t  g e n e ra lly .

S o u t h  T e x a s  r e p r e s e n t s  a b o u t  a  q u a r t e r  o f t h e  T e x a s  a c t iv i t y .  A  t a b le  s h o w s  t h a t  
in  t h e  5 - y e a r  p e r io d  to  1 s t  J a n u a r y ,  19 4 1 , S o u t h  T e x a s  r e s e r v e s  h a d  im p r o v e d  f ro m
2-6 to  7 - 8 %  o f t h e  U .S .  r e s e r v e s ,  a n d  T e x a s  r e s e r v e s  f ro m  42 -2  to  5 3 - 1 % . 2 2 - 8 8 %  o f  a l l
d is c o v e r ie s  in  U .S .  in  t h e  a b o v e  p e r io d  w e re  in  S o u t h  T e x a s .  I n  1 9 40  W i lc o x  p r o 
d u c t io n  w a s  fo u n d  in  L a  S a l le ,  C o lo ra d o , D e  W i t t ,  a n d  L i v e  O a k  c o u n t ie s ,  a n d  in  1941  
in  L a v a c a  a n d  C o lo ra d o  c o u n t ie s  ; M t .  S e lm a n  p r o d u c t io n  w a s  fo u n d  in  B e e  c o u n t y .

T a b le s  g iv e  th e  n u m b e r  o f w e l ls  d r i l le d ,  t h e  fo o ta g e  a n d  a v e r a g e  d e p t h , fo r  U .S . ,  
T e x a s ,  S o u t h  T e x a s  a n d  t h e  C o r p u s  C h r is t i ,  L a r e d o  a n d  S a n  A n t o n io  d is t r i c t s  o f S o u t h  
T e x a s ,  fo r  t h e  y e a r s  1 9 3 5 - 1 9 4 0  in c lu s iv e .  T h e  r e s e r v e s  fo r  S o u t h  T e x a s  a r e  g iv e n  fo r  
t h e  M io c e n e - O lig o c e n e , J a c k s o n —Y o g u a —C o o k  M t . ,  M t .  S e lm a n - W ilc o x ,  S e r p e n t in e -  
D a le  l im e ,  N a v a r r o - T a y lo r ,  A u s t in  C h a lk - E d w a r d s ,  G le n r o s e - O r d o v ic ia n  fo r  1 s t  
J a n u a r y ,  1 9 3 5 , 1 s t  J a n u a r y ,  1 9 3 9 , a n d  1 s t  J a n u a r y ,  1 9 4 1 , w it h  t h e  d e v e lo p e d  a c r e s ,  
e x p e c t e d  y ie ld / a c r e ,  e s t im a t e d  u lt im a t e  y ie ld ,  c u m u la t iv e  r e c o v e r y ,  r e m a in in g  r e s e r v e ,  
a n d  th e  p e rc e n ta g e  o f t h e  S o u t h  T e x a s  r e s e r v e s .  G .  D .  H .

531.* South-west Texas Development, Production, and Reserve Data. A n o n .  Oil
Wkly, 1 0 .3 .4 1 , 101 (1 ) , 3 6 .— T h e  d a t a ,  g iv e n  b y  c o u n t ie s  a n d  f ie ld s ,  in c lu d e  t h e  fo l lo w 
in g  : d is c o v e r y  d a t e ,  r a n g e  o f  p r o d u c in g  d e p t h s ,  p r o d u c in g  fo r m a t io n s ,  a m o u n t  of 
a c re a g e  p r o v e d  fo r  o i l  a n d  g a s  a n d  t h a t  d e v e lo p e d  i n  o i l ,  n u m b e r  o f p r o d u c in g  w e l l s  
( th o s e  f lo w in g  a n d  o n  a r t i f ic ia l  l i f t ) , d a i ly  o u t p u t  a llo w e d , t h e  c u m u la t iv e  p r o d u c t io n  in  
b a r r e ls  fo r  t h e  f ie ld  a n d  p e r  a c r e ,  t h e  1 9 40  p r o d u c t io n ,  e s t im a t e d  u lt im a t e  p r o d u c t io n  
fo r  t h e  f ie ld  a n d  p e r  a c r e ,  t h e  r e m a in in g  r e s e r v e ,  g r e a te s t  d e p t h  a n d  t h e  fo r m a t io n  
r e a c h e d , t h e  r a n g e  o f  g r a v i t y ,  a n d  t h e  n u m b e r  o f r ig s  r u n n in g .

A  m a p  s h o w s  t h e  lo c a t io n s  o f t h e  1 9 40  d is c o v e r ie s — n e w  f ie ld s ,  n e w  s a n d s ,  a n d  
e x t e n s io n s .  G .  D .  H .

5 3 2 .*  Detailed Exploration Finds New Fields in Oklahoma. F .  T a y lo r ,  Oil Wkly,
1 7 .3 .4 1 , 101 (2 ) ,  2 6 .— E a r l y  la s t  y e a r  e x p lo r a t o r y  w o r k  w a s  u n d e r t a k e n  in  C r e e k ,  
W e s t  O k m u lg e e , N o r t h  H u g h e s ,  E a s t  S e m in o le , a n d  O k f u s k e e  c o u n t ie s ,  a n d  s e v e n te e n  
n e w  f ie ld s  h a v e  b e e n  fo u n d , d e s p ite  th e  f a c t  t h a t  t h e  a r e a s  h a d  b e e n  p r e v io u s ly  e x 
p lo re d  b y  t h e  d r i l l .  O t h e r  a r e a s  in  O k la h o m a  a p p e a r  to  m e r it  r e - e x a m in a t io n .

T h e  lo g s  o f o ld  w e l ls  a r e  b e in g  e x a m in e d  a n d  t h e ir  in d ic a t io n s  t e s t e d  b y  t h e  r e f le c t io n  
s e is m o g ra p h , u s in g  t w e lv e  g e o p h o n e  lo c a t io n s  b e t w e e n  s h o t - p o in t s  \  m ile  a p a r t ,  a  
m e th o d  w h ic h  h a s  g iv e n  a  h ig h  p e rc e n ta g e  o f  d is c o v e r ie s  in  C e n t r a l  O k la h o m a  in  th e
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p a s t  fe w  y e a r s .  T h e  V i o la  l im e  a n d  t h e  W a p a n u c k a - C r o m w e l l  z o n e  a r e  p r o b a b ly  th e  
m o s t  g e n e r a l ly  u s e d  re f le c t in g  h o r i z o n s .

T h e  e n t ir e  p r o v in c e  th ro u g h o u t , t h i s  p a r t  o f  O k la h o m a  i s  a  m o n o c lin e  r is in g  to  t h e  e a s t  
a n d  n o r t h ,  b u t  in t e r r u p t e d  b y  f a u lt s  a n d  a n t ic l in e s  a n d  s o m e  u n c o n f o r m it ie s  a n d  
le n s e s .  F r o m  t h e  s u r fa c e  d o w n  to  5 5 0 0  f t .  t h e  f o l lo w in g  p o s s ib le  p r o d u c in g  h o r iz o n s  
o c c u r : O s w e g o  l im e , P r u e ,  C a lv in ,  S e ñ o r a ,  E a r l s b o r o ,  B o o c h  a n d  G i lc r e a s e  s a n d s ,  
W a p a n u c k a  l im e ,  C r o m w e ll  a n d  M is e n e r  s a n d s ,  H u n t o n  a n d  V i o la  l im e s ,  S im p s o n  
d o lo m it e ,  a n d  W i lc o x  s a n d .  D r i l l in g  is  n o t  v e r y  e x p e n s iv e  in  t h i s  r e g io n  b e c a u s e  o f  
t h e  m o d e ra te  d e p t h s  a n d  c o m p a r a t iv e ly  fa v o u r a b le  l i th o lo g y , b u t  t h e r e  is  a  l i t t le  
t r o u b le  w i t h  h ig h - p re s s u r e  g a s .  G a s - in je c t io n  is  b e in g  p r a c t is e d  a t  o n e  p o in t .

I n  C e n t r a l  O k la h o m a  s o m e  6 ,7 0 4 ,0 0 0  b r l .  o f  r e s e r v e s  h a v e  b e e n  a d d e d  s in c e  1 st  
J a n u a r y ,  19 4 0 , b y  n e w  f ie ld s ,  a n d  4 ,2 8 6 ,0 0 0  b r l .  b y  n e w  h o r iz o n s  a n d  e x t e n s io n s  in  o ld  
f ie ld s .  2 2 0  w e l l s  w e re  c o m p le te d  in  1 9 4 0 . T h e  o i l i s  s u lp h u r - f r e e  a n d  p a r a f f in  b a s e .  
T h e r e  a r e  s o m e  d is t i l la t e  f ie ld s  in  t h e  H u n t o n  l im e .  G .  D .  H .

533.* Venezuela : Pantepec and Standard have Production at Roble 4. A n o n .  Oil
Wkly, 7 .4 .4 1 , 101 (5 ) ,  6 3 .— R o b le  4  in  t h e  E l  R o b le  f ie ld  h a s  g iv e n  4 0 -5 ° o i l  a t  t h e  r a t e  o f  
1 0 7 8  b r l . / d a y  o n  a  f - in c h  c h o k e  f r o m  t w o  s a n d s  a t  9 9 6 0 - 9 9 9 0  i t .  a n d  1 0 ,0 0 8 - 1 0 ,0 1 8  f t .  
T w o  u p p e r  le v e ls  a t  9 6 3 7 —9 6 7 7  f t .  a n d  9 7 3 5 - 9 7 4 5  f t .  h a v e  g iv e n  o i l  a t  t h e  r a t e  o f  1243  
b r l . / d a y  o n  t h e  s a m e  c h o k e . T h e  g a s / o il  r a t io  w a s  p r o b a b ly  a b o u t  3 0 0 0 . O t h e r  w e lls  
h a v e  b e e n  lo c a t e d  a t  E l  R o b le .

R in c o n  L a r g o  1  o n  t h e  S a n t a  A n a  s t r u c t u r e  is  a t  9 1 2 4  f t . ,  a n d  M e rc e d e s  1 in  G u a r ic o
is  a t  a  d e p t h  o f  5 3 6 6  f t .  G .  D .  H .

534.* New Well Indicated South of San Joaquin Area. A n o n .  Oil Wkly, 1 4 .4 .4 1 ,  
101 (6) , 5 9 .— S a n t a  A n a  3 , 12 k m .  s o u t h - w e s t  o f  t h e  S a n  J o a q u in  a r e a ,  h a s  g iv e n  33-8- 
g r a v i t y  o i l  a t  r a t e s  o f  666, 1 2 3 6 , a n d  1 7 2 2  b r l . / d a y  t h r o u g h  j - ,  | - ,  a n d  £ - in .  c h o k e s ,  
r e s p e c t iv e ly ,  in  4 - h o u r  t e s t s .  I n  e a c h  c a s e  t h e  g a s - o i l  r a t io  w a s  u n d e r  9 0 0 . T h e  
p r o d u c t io n  is  f r o m  t h e  P e r iq u it o  s a n d  a t  8 3 2 0 - 8 3 3 5  f t .

I n  R in c o n  L a r g o  1, o n  t h e  S a n t a  A n a  s t r u c t u r e ,  p e r f o r a t in g  a t  8 6 9 5 - 8 9 8 5  f t .  w a s  
u n s u c c e s s f u l ,  a n d  p e r f o r a t io n s  a r e  to  b e  m a d e  h ig h e r .  A n a c o  1 i s  a t  8 9 01  f t . ,  a f t e r  
t o p p in g  a  t h in  o i l  s a n d  a t  8 5 6 0  f t .  G .  D .  H .

535.* Venezuela—Two Lower Pay Sections Tested in New Roble Well. A n o n .  Oil 
Gas J . ,  6 .3 .4 1 ,  39 ( 4 3 ) ,  2 6 .— 3 R o b le ,  J  m l .  e a s t  o f  1 R o b le ,  h a s  g iv e n  1291 b r l .  o f  
4 2 °  A . P . I .  g r a v i t y  o i l  t h r o u g h  a  f - i n .  c h o k e  f r o m  s a n d s  a t  9 6 2 7 - 9 6 5 0  f t . ,  a n d  9 3 6  b r l .  
o f  t h e  s a m e  g r a v i t y  o i l  f r o m  t h r e e  s a n d s  in  t h e  in t e r v a l  9 4 5 0 - 9 5 3 0  f t .  B o t h  t h e s e  p a y  
s e c t io n s  a r e  s a id  to  b e  lo w e r  t h a n  in  t h e  o t h e r  t w o  p r o d u c in g  w e lls .

T h e  R o b le  f ie ld  i s  in  A n z o a t e g u i ,  a b o u t  5 0  m l .  n o r t h  a n d  a  l i t t le  w e s t  o f  O f ic in a .  
I t  g a v e  3 0 0 0  b r l . / d a y  d u r in g  D e c e m b e r  a n d  J a n u a r y ,  a n d  i s  c o n n e c t e d  to  t h e  O f ic in a  
p ip e - l in e .  4  R o b le  i s  a t  9 1 7 0  f t .  a n d  t w o  o t h e r  lo c a t io n s  h a v e  b e e n  m a d e .

G .  D .  H .

536.* Kansas Activity Curve Upward as New Markets Open. R .  I n g r a m .  Oil G a s J . ,
1 3 .3 .4 1 . 39 ( 4 4 ) , 1 2 .— E x p lo r a t io n  in  K a n s a s  h a s  fo l lo w e d , w i t h  s u c c e s s ,  t h e  g e n e ra l  
n o r t h - w e s t  t r e n d  o f  t h e  B a r t o n  A r c h  ( C e n t r a l  K a n s a s  U p l i f t ) ,  a n d  t h e  c r o s s - t r e n d s  o n  
t h e  f la n k s .  F i e ld s  h a v e  b e e n  fo u n d  r e c e n t ly  o n  b o t h  t h e  n o r th - e a s t  a n d  s o u t h - w e s t  
f la n k s ,  a n d  t h e  n o r t h e r n m o s t  p r o d u c t io n  a t  R a y  h a s  fo c u s s e d  a t t e n t io n  o n  t h e  N e b r a s k a  
b o r d e r  re g io n . R a y  p r o d u c e s  f r o m  t h e  R e a g a n  s a n d .  S o m e  w e lls  h a v e  b e e n  s u n k  in  

S o u t h - w e s t  N e b r a s k a .
F o u r  n e w  f ie ld s  h a v e  b e e n  fo u n d  a n d  e x t e n s io n s  m a d e  to  p r o d u c in g  a r e a s  s in c e  1 s t  

J a n u a r y .  T h e  g a in  in  a c t iv i t y  h a s  in c r e a s e d  p r o r a t e d  w e l l s  f r o m  5 6 1 1  o n  1 s t  F e b r u a r y ,  
1 9 4 0  to  6 7 1 3  o n  t h e  s a m e  d a t e  t h i s  y e a r .  T h e r e  w a s  o n ly  a  s l ig h t  in c r e a s e  in  t h e  n u m b e r  
o f  u n p r o r a t e d  w e l l s .  A p p a r e n t ly  t h e  S t a t e ’s  p r o d u c in g  c a p a c i t y  h a s  g o n e  u p  1 0 - 2 0 %  
i n  t h e  p a s t  y e a r ,  a n d  a  c o m m is s io n  h a s  e s t im a t e d  i t  a t  7 ,0 9 7 ,2 0 9  b r l .  T h e r e  h a s  b e en *  
a  c o n t in u o u s  r is e  s in c e  t h e  lo w  o f  1 4 8 ,0 0 0  b r l . / d a y  a t  t h e  b e g in n in g  o f  M a y  1 9 4 0 . S in c e  
t h e  m id d le  o f  S e p t e m b e r  1 9 4 0  i t  h a s  h o v e re d  a b o u t  1 9 0 ,0 0 0  b r l . / d a y ,  w i t h  a  p e a k  of 
2 0 7 ,0 0 0  b r l . / d a y  a t  t h e  e n d  o f  F e b r u a r y .

T h e  u s e  o f  2 0 -a c re  s p a c in g  i s  b e c o m in g  g e n e ra l.
A  m a p  s h o w s  t h e  g e o lo g y  o f  t h e  B a r t o n  A r c h  r o u g h ly ,  a n d  g iv e s  t h e  s i t e s  o f  t h e  

f ie ld s .  CJ. D .  H .
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5 3 7 .*  Leasing in Western Nebraska Developing into Major Play. W . V .  H o w a r d .
Oil G a s J . ,  2 0 .3 .4 1 , 39 (4 5 ) , 2 5 . - B e tw e e n  4 ,5 0 0 ,0 0 0  a n d  5 ,0 0 0 ,0 0 0  a c r e s  h a v e  b e e n  le a s e d  
in  W e s t e r n  N e b r a s k a  d u r in g  t h e  p a s t  m o n t h s .  O n m m e n i'iu g  in  1 9 35  b lo c k s  w e re  
le a s e d  in  N e b r a s k a  a n d  t h e  a d ja c e n t  p a r t s  o f  K a n s a s ,  a n d  s m a l l  p o o ls  w e r e  o p e n e d . I n  
1 9 40  th e  R a y  p o o l w a s  d is c o v e r e d  in  K a n s a s ,  P h i l l ip s  C o u n t y ,  a n d  t h is  r e v iv e d  in t e r e s t .  
T h e  o i l  w a s  in  a  b a s a l  s a n d  d ir e c t ly  a b o v e  t h e  g r a n it e .  O i l  w a s  a ls o  r e p o r te d  in  th e  
g r a n it e  w a s h  a n d  s h o w in g s  in  t h e  A r b u c k le .  T h e  le a s in g  h a s  b e e n  o n  t h e  e a s t e r n  
a n d  w e s t e r n  s id e s  o f t h e  C a m b r id g e  A r c h ,  a  p r o b a b le  c o n t in u a t io n  o f t h e  B a r t o n  A r c h .

F o l lo w in g  t h e  d is c o v e r y  o f  o i l  s h o w s  in  t h e  T o p e k a  s e r ie s  o f  T h o m a s  C o u n t y ,  K a n s a s ,  
t h e re  h a s  b e e n  le a s in g  in  R a w l in s ,  S h e r id a n ,  a n d  D e c a t u r  c o u n t ie s .  A  n u m b e r  o f w e lls  
h a v e  b e e n  d r i l le d  o r  a re  u n d e r  w a y ,  a n d  d a t a  a r e  g iv e n  c o n c e r n in g  t h e s e .  T h e  p o s s ib le  
p r o d u c in g  h o r iz o n s  a r e  th e  A r b u c k le ,  C h a t ,  K a n s a s  C i t y - L a n s in g ,  e t c . ,  w h ic h  a ro  fo u n d  
b e v e lle d  o ff  b y  e ro s io n  o n  t h e  f la n k s  o f  t h e  a r c h ,  a n d  t h e  b a s a l  s a n d s to n e  o v e r  th e  
g r a n it e .  O n ly  t h e  U p p e r  P e n n s y lv a n ia n  o r  P e r m ia n  b e d s  c r o s s  t h e  a r c h .  T h e  
M o rr is o n  a n d  S u n d a n c e  w e d g e  o u t  o n  t h e  w e s t  f la n k ,  a n d  t h e  la t t e r ,  w h ic h  p ro d u c e s  
in  W y o m in g ,  i s  v ie w e d  a s  a  p o s s ib le  p r o d u c e r  in  t h i s  r e g io n . T h e  J u r a s s i c  a n d  C r e t a c e 
o u s  b e d s  r e s t  u n c o n f o r m a b ly  o n  t h e  o ld e r  b e d s ,  th u a  m a s k in g  t h e  s t r u c t u r e s ,  a n d  t h e y  
t h e m s e lv e s  a ro  o f t e n  b la n k e t e d  b y  T e r t i a r y  a n d  P le is t o c e n e  b e d s .  G .  D .  H .

538.* Hoodville Field Holds Attention of Illinois Operators. H .  F .  S im o n s .  Oil G a s J . ,
2 0 .3 .4 1 , 39 ( 4 5 ) , 3 4 .— T h e  H o o d v i l le  p o o l i s  n o w  g iv in g  1 2 ,0 0 0  b r l .  o f  o i l/ d a y  a n d  i t s  
p r o d u c t io n  is  r i s in g .  T h i s  p o o l l ie s  3 m l.  s o u t h  o f M c L e a n s b o r o .  N in e t y  w e l ls  h a v e  
b e e n  c o m p le te d  a n d  t w e n ty - o n e  a re  d r i l l in g .  H o o d v i l le  is  o n e  o f  a  l in e  o f  f ie ld s  r u n n in g  
s o u th - e a s t  f r o m  t h e  S a le m  f ie ld . I t  y ie ld s  o i l  f r o m  t h e  B e n o is t  a n d  A u x  V a s e s  s a n d s .  
I t s  d is c o v e r y  w e l l  w a s  c o m p le te d  in  th e  M c C lo s k y  l im e  a t  3 1 8 9 - 3 2 0 0  f t . ,  f r o m  w h ic h  i t  
f lo w e d  o i l fo r  o n ly  a  fe w  h o u r s .  A  F r e d o n ia  t e s t  a t  3 1 5 4  f t .  w a s  s im i la r ,  b u t  t h e  B e n o is t  
g a v e  3 5 3  b r l .  o f  o i l  in  2 4  h r .  f r o m  2 9 4 7 - 2 9 7 8  f t . ,  a f t e r  a c id iz in g .  A l l  o t h e r  a t t e m p t s  to  
g e t  M c G lo s k y  p r o d u c t io n  in  t h i s  f ie ld  h a v e  fa i le d .

T h e  A u x  V a s e s  s a n d  r a n g e s  3 0 3 0  f t .  to  3 0 5 0  f t .  in  d e p t h ,  a n d  t h e  B e n o is t  2 9 3 1 - 2 9 8 3  
f t .  T h e  fo r m e r  s a n d  g iv e s  w e l ls  a v e r a g in g  2 5 0  b r l .  o f o i l / d a y ; t h e  la t t e r  g iv e s  w e l ls  
a v e r a g in g  2 0 0  b r l . / d a y .  T h e  fo r m e r  s a n d  a v e r a g e s  15 f t .  in  t h ic k n e s s  a n d  t h e  la t t e r  
18 f t .  I n  s o m e  w e lls  b o t h  h o r iz o n s  a re  p r o d u c e d  a t  t h e  s a m e  t im e . T h e  s t r u c t u r e  m a y  
b e  la r g e , a n d  i t s  e a s t e r n  a n d  s o u t h e r n  l im i t s  h a v e  p r o b a b ly  b e e n  p a r t l y  d e f in e d  b y  a  
n u m b e r  o f d r y  w e l l s .  G .  D .  H .

539.* North Texas Drilling Most Active in State. D .  H .  S to r m e n t .  Oil Gas J . ,  6 .3 .4 1 ,
39 (4 3 ) , 1 6 .— I n  N o r t h  T e x a s  t h ir t y - t w o  n e w  f ie ld s  o r  p r o d u c in g  h o r iz o n s  in  o ld  f ie ld s  
w e re  a d d e d  la s t  y e a r  a s  a  r e s u lt  o f  w id e s p r e a d  e x p lo r a t o r y  w o r k .  T h e  F o r t  W o r t h  
b a s in  w a s  t h e  s c e n e  o f t h e  m a in  a c t iv i t y ,  a n d  y ie ld e d  t e n  n e w  f ie ld s  o r  h o r iz o n s  in  th e  
lo w e r  S t r a w n  a n d  B e n d  s e r ie s ,  b u t  r e c e n t ly  t h e r e  h a s  b e e n  a  s la c k e n in g  o f w o r k  a s  a  
r e s u lt  o f  f a i lu r e s .  T h e r e  a r e  p o s s ib i l i t ie s  o f  w id e s p r e a d  E l le n b u r g e r  l im e  p r o d u c t io n  in  
t h e  s o u t h - w e s t  p a r t  o f  t h e  K . M . A .  f ie ld .  T h i s  O r d o v ic ia n  p r o d u c t io n  w a s  d is c o v e r e d  
i n  A p r i l  1 9 4 0 . T h e  h o r iz o n  i s  a  l i t t le  o v e r  4 0 0 0  f t .  d e e p , a n d  a n  a r e a  o f 1 0 0 0  a c r e s  se e m s  
t o  h a v e  b e e n  p r o v e d  p r o d u c t iv e .

T h e  H u l l - S i l k  f ie ld  h a s  t e n  h o r iz o n s  f r o m  t h e  C a n y o n  to  t h e  lo w e r  S t r a w n  a t  4 6 5 0  f t .  
T h e r e  a r e  s i x  h o r iz o n s  a t  F a r g o  d o w n  to  t h e  E l le n b u r g e r  a t  6 7 1 7  f t . ,  a lt h o u g h , fo r  
e c o n o m ic  r e a s o n s ,  m o s t  a t t e n t io n  h a s  b e e n  g iv e n  to  t h e  3 2 5 0 - a n d  3 9 0 0 - f t .  p a y s .  A t  
W a ln u t  B e n d  S t r a w n  p a y s  h a v e  b e e n  fo u n d  a t  4 1 0 0  a n d  4 7 0 0  f t . ,  a lt h o u g h  e a r l ie r  w o r k  
w a s  in  tw o  d e e p e r  S t r a w n  p a y s  a n d  t h e  d e e p  S im p s o n  a n d  E l le n b u r g e r  l im e s .  B o n i t a  
se e m s  to  b e  th e  b e s t  1 9 4 0  d is c o v e r y  in  t h e  F o r t  W o r t h  b a s in .  I t  h a s  t w e n ty - o n e  
p r o d u c e r s  in  e it h e r  t h e  5 2 0 0 - ft .  B e n d  c o n g lo m e ra t e  o r  t h e  5 4 0 0 - f t .  B e n d  a r k o s ic  p a y .  
R in g g o ld  h a s  B e n d  p a y s  a t  5 6 9 3  a n d  5 7 8 9  f t .

A l t h o u g h  d e e p  p r o d u c t io n  w a s  t h e  m a in  in t e r e s t  in  1 9 4 0 , t h e  a v e r a g e  w e ll - c o m p le t io n  
d e p t h  w a s  o n ly  2 6 5 0  f t . ,  3 5 0  f t .  d e e p e r  t h a n  in  1 9 3 9 . T h e  lo w  a l lo w a b le s  fo r  d e e p  w e lls  
a n d  t h e  la c k  o f  c a p i t a l  a m o n g s t  t h e  in d e p e n d e n t  o p e r a t o r s  w i l l  r e s t r i c t  t h e  n u m b e r  of 
5 0 0 0 - 6 0 0 0  f t .  w e l l s ,  a n d  t h e  c h ie f  a t t e n t io n  is  s t i l l  l i k e ly  to  b e  p a id  to  t h e  s h a llo w  
s a n d s .  T h e  s h a l lo w  a c t iv i t y  is  la r g e ly  c o n f in e d  t o  t h e  t r e n d  o f  t h e  M u e n s t e r  a r c h  in  
C o o k e  a n d  M o n ta g u e  c o u n t ie s ,  a n d  t h e  a x is  o f t h e  E l e c t r a  a r c h  a n d  t h e  B e n d  f le x u re .  
I t  i s  m a in ly  n e a r  t h e  o ld  f ie ld s .  N e w  p o o ls , a lt h o u g h  s m a l l ,  a r e  c o n s t a n t ly  b e in g  a d d e d .  
A t  V o t h  t w e n t y  w e l ls  h a v e  b e e n  d r i l le d  t h i s  y e a r  t o  t h e  12 00- a n d  1 6 0 0 - ft . p a y s n e a r
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O ln e y  t h e  8 7 0 - f t .  s a n d  i s  b e in g  s o u g h t  b y  t w e lv e  r ig s ,  a n d  a t  P e t r o l ia - T h o m b e r r y  
t w e n ty - f iv e  r ig s  a r e  d r i l l in g  to  t h e  1 0 5 0 - ft . T h o m a s  p a y  a n d  t h e  1 2 5 0 -ft . G u n s ig h t  p a y .

G .  D .  H .

540.* Eastern Kentucky Active as Markets Expand. R. S h e ld o n . Oil G a s J . ,  1 0 .4 .4 1 ,  
39 (4 8 ) , 8 .— E a s t e r n  K e n t u c k y  g a s - f ie ld s  a r e  s u p p ly in g  a t  le a s t  3 0 ,0 0 0 ,0 0 0 ,0 0 0  c u .  f t .  
o f g a s  p e r  y e a r ,  a n d  a t  p r e s e n t  s e v e n t y - t h r e e  w e l l s  a r e  b e in g  d r i l l e d  fo r  g a s  i n  t h i s  
a r e a . T h e  g a s  s u p p ly  in  W e s t  \  i r g in ia  i s  d im in is h in g  r a p id ly ,  a n d  i t s  O r i s k a n v  s a n d s  
a re  d e e p e r  ( 4 5 0 0 - 5 0 0 0  f t . )  t h a n  t h e  g a s -b e a r in g  D e v o n ia n  ( 2 5 0 0 -3 0 0 0  f t . )  o f  E a s t e r n  
K e n t u c k y .  G a s  h a s  b e e n  d e v e lo p e d  in  P ik e ,  M a r t in ,  F l o y d ,  a n d  K n o t t  c o u n t ie s  
( E a s t e r n  K e n t u c k y ) ,  a n d  d e v e lo p m e n t  is  e x p e c t e d  in  L e t c h e r ,  L e s l i e ,  B e l l ,  K n o x ,  
J a c k s o n ,  a n d  C l a y  c o u n t ie s .

I n  1 9 4 0  10 9  g a s - w e lls ,  f iv e  o i l- w e l ls ,  a n d  n in e  d r y  h o le s  w e r e  c o m p le te d  in  E a s t e r n  
K e n t u c k y .  T h e  o i l  c o m e s  f r o m  s h a l lo w  s a n d s ,  a n d  f r o m  6 5 0 0  w e ll s  o n ly  5 5 0 0  b r l . / d a y  
a r e  o b ta in e d .

O v e r  5 0 0 ,0 0 0  a c r e s  h a v e  b e e n  le a s e d  in  E a s t e r n  K e n t u c k y  f o l lo w in g  t h e  r e c e n t  s u c 
c e s se s  in  d e e p e r  h o r iz o n s  in  I l l i n o i s .  A lo n g  t h e  P a in t  C r e e k  u p l i f t  a r e  t h e  L a u r e l ,  
M in e  F o r k ,  W i n ,  a n d  I v y t o n  d o m e s , a l l  fe a t u r e s  o f in t e r e s t .  N e x t  in  s iz e  c o m e s  t h e  
R o c k c a s t le  u p l i f t .  T h e  C o m if e r o u s  ( D e v . ) ,  C l in t o n  ( S i l . ) ,  T r e n t o n ,  a n d  S t .  P e t e r  ( O r d .)  
a n d  K n o x  d o lo m ite  a r e  t h e  h o r iz o n s  s o u g h t .  I n  L e s l i e  C o u n t y  o i l- s h o w s  h a v e  b e e n  
fo u n d  in  t h e  D e v o n ia n ,  S i lu r ia n  a n d  O r d o v ic ia n  ( T r e n t o n ) .  I n  a  d e e p  t e s t  o n  t h e  B u r k e  
D o m e  ( E l l i o t t  c o u n t y )  t h e  S t .  P e t e r  w a s  a t  a  d e p t h  o f  3 9 2 9  f t .  O t h e r  d e e p  t e s t s  a re  
o n  t h e  P a i n t  C r e e k  u p l i f t  n e a r  O i l  S p r in g s  a n d  o n  t h e  S in k in g  C r e e k  d o m e , L a u r e l  
C o u n t y .  G .  D .  H .

541.* Year Looms as One of Best in History of Gulf Coast. N .  W i l l i a m s  a n d  F .  L .  
S in g le t o n . Oil G a s J . ,  1 7 .4 .4 1 , 39 ( 4 9 ) , 4 0 —4 1 .— S ix t e e n  n e w  f ie ld s  h a v e  b e e n  o p e n e d  
a n d  n e w  s a n d s  h a v e  b e e n  d is c o v e r e d  in  o ld  f ie ld s  o n  t h e  G u l f  C o a s t  t h i s  y e a r ,  a n d  
a lto g e t h e r  t h i s  lo o k s  l i k e  b e in g  o n e  o f  t h e  b e s t  y e a r s  i n  i t s  h i s t o r y .  T h e r e  is  c o n c e n 
t r a t e d  w ild e a t t in g  r o u n d  t h e  f la n k s  o f  k n o w n  s a l t  d o m e s , m a in ly  o n  t h e  L o u is ia n a  
c o a s t ,  s e a r c h  fo r  d e e p - s e a te d  s a l t  d o m e s  in  t h e  d e lt a  d i s t r i c t  o f  L o u is ia n a ,  a  w ild e a t t in g  
r e v iv a l  o n  t h e  W i l c o x  t r e n d  a n d  m o d e r a t e ly  e x t e n s iv e  w ild e a t t in g  r o u n d  t h e  f la n k s  o f  
t h e  A g u a  D u le e  a n d  S t r a t t o n  f ie ld s  o f  T e x a s .  T h r e e  o f  t h e  y e a r ’s  d is c o v e r ie s  w e r e  o n  
t h e  L o w e r  G u l f  C o a s t ,  e ig h t  o n  t h e  U p p e r  T e x a s  G u l f  C o a s t ,  a n d  f iv e  o n  t h e  L o u is ia n a  
G u lf  C o a s t .  I n  t h e  f la n k - d r i l l in g  c a m p a ig n  d is t i l la t e  p r o d u c t io n  h a s  b e e n  fo u n d  
r e c e n t ly  o n  t h e  e a s t  f la n k  o f  t h e  B e l l e  I s l e  d o m e . T h e  L o u is ia n a  G u l f  C o a s t  s t i l l  le a d s  
i n  d e e p  d r i l l in g  w i t h  12 5  w e l l s  b e lo w  1 1 ,0 0 0  f t .  a n d  n in e  f ie ld s  p r o d u c in g  b e lo w  t h a t  
le v e l .  M a n y  o f  t h e  f if t y - f iv e  f ie ld s  d is c o v e r e d  i n  t h e  p a s t  t h r e e  y e a r s  a r e  s t i l l  i n  th e  
e a r ly  s t a g e s  o f  d e v e lo p m e n t .

T h e  U p p e r  T e x a s  G u l f  C o a s t  f ie ld s  in c lu d e  N a v id a d ,  M a u r b r o , V i e n n a ,  W e s t  G a r 
w o o d , W e s t  H a m m a n ,  S a b in e  P a s s ,  L a k e v ie w ,  a n d  C h e n a n g o . T h e y  a r e  m a in ly  
d is t i l la t e  f ie ld s .  F i v e  n e w  f ie ld s  h a v e  b e e n  o p e n e d  in  t h e  in la n d  b a y s  a d jo in in g  t h e  
c o a s t l in e .  M a n y  p r o s p e c t s  h a v e  b e e n  le a s e d  o n  t h is  c o a s t a l  a r e a ,  a n d  t h e y  a r e  e x p e c t e d  
to  b e  t e s t e d  s o o n .

O i l  h a s  b e e n  fo u n d  o n  t h e  f la n k s  o f  t h e  A g u a  D u lc e - S t r a t t o n  f ie ld s  w h ic h  w e r e  c la s s e d  
a s  g a s - d is t i l l a t e  s t r u c t u r e s .

T h e  p r e s e n c e  o f  d e e p e r  s a n d s  in  t h e  b a s a l  F r i o  h a s  b e e n  e s t a b l is h e d  r e c e n t ly  in  t h e  
L u b y  f ie ld ,  w h i l s t  t h e  d is c o v e r y  o f  t h e  f i r s t  c o m m e r c ia l  p r o d u c t io n  in  W i l l a c y  c o u n t y  
h a s  a t t r a c t e d  w id e  a t t e n t io n  to  t h e  R i o  G r a n d e  e m b a y m e n t  a r e a .  G e o p h y s ic a l  w o r k  is  
s a id  t o  h a v e  u n c o v e r e d  s e v e r a l  p r o m is in g  p r o s p e c t s  in  t h a t  a r e a .

A t  t h e  e n d  o f M a r c h  t h e r e  w e r e  1 5 ,2 2 0  p r o d u c in g  w e l ls  i n  t h e  t h r e e  d is t r i c t s  o f  t h e  
G u lf  C o a s t  g iv in g  6 0 6 ,7 9 7  b r l .  o f  o i l/ d a y .  G .  D .  H .

542.* History of Gulf C oast: 40 Years of Brilliant Achievement. C .  A .  W a r n e r .  
Oil G a s J . ,  1 7 .4 .4 1 , 39 ( 4 9 ) ,  6 4 .— T h e  G u l f  C o a s t  a r e a  o f  T e x a s  a n d  L o u i s i a n a  h a s  g iv e n  
a b o u t  9 %  o f  t h e  U . S . A .  p r o d u c t io n  a n d  i t s  p r o v e n  r e s e r v e s  a r e  n o w  e s t im a t e d  a s  2 2 %  
o f t h e  n a t io n ’s  t o t a l .  U p  t o  t h e  e n d  o f  1 9 4 0  5 4 5 ,9 2 6 ,0 0 0  b r l .  o f  o i l  h a d  c o m e  f r o m  
L o u is ia n a ,  1 ,3 1 8 ,7 0 3 ,0 0 0  b r l .  f r o m  t h e  U p p e r  G u l f  C o a s t  o f  T e x a s ,  a n d  2 6 9 ,1 0 2 ,0 0 0  b r l .  
f r o m  t h e  L o w e r  G u l f  C o a s t  o f  T e x a s .

T h e  b e d s  d ip  g e n e r a l ly  c o a s t w a r d s ,  th e  d ip  in c r e a s in g  w it h  d e p t h  d u e  to  t h ic k e n in g
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a n d  th e  in c o m in g  o f o t h e r  b e d s  in  t h a t  d ir e c t io n .  T h e  b u lk  o f th e  p ro d u c t io n  c o m e s  
f r o m  t r u e  s a lt -d o m e  f ie ld s  o r  f ie ld s  b e lie v e d  to  o v e r l ie  d e e p ly  b u r ie d  s a lt  m a s s e s . T h e  
r e s t  c o m e s  f r o m  fo ld , f a u lt ,  Io n s , a n d  v e d g e - e d g e  f ie ld s .  P lio c e n e  to  E o c e n e  s a n d s  
a n d  s a n d y  s h a le s  g iv e  o i l a t  d e p t h s  f r o m  19 0  f t .  to  m o r e  t h a n  13 ,0 00  f t . ,  tw e n ty - th r e e  
f ie ld s  a r e  p r o d u c in g  a t  le s s  t h a n  1000 f t .  a n d  t h ir t y - t w o  a t  o v e r  10,000 ft .

O i l  f ro m  se e p s  w a s  u s e d  a s  e a r l y  a s  1 5 4 3 , a n d  t h e r e  a r e  n u m e ro u s  re fe re n ce s  to  o il 
a n d  t h e  o i l p o s s ib i l i t ie s  o f t h is  r e g io n  p r io r  t o  1 9 0 0 . V a r io u s  a t te m p t s  w e re  m a d e  to  
o b t a in  p r o d u c t io n  b e fo re  19 0 0 , a n d  th e s e  a r e  b r ie f ly  d e s c r ib e d . T h e  S p in d le to p  d is 
c o v e r y  in i t ia t e d  a  v ig o ro u s  c a m p a ig n  o f  s e a r c h in g  fo r  o i l  o n  o th e r  s im ila r  s u rfa c e  
f e a t u r e s ,  le a d in g  to  t h e  f in d in g  o f S a r a t o g a ,  S o u r  L a k e ,  a n d  J e n n in g s .  I n  1902 th e  
o v e r h a n g  a t  A n s e  l a  B u t t e  w a s  d r i l le d  t h r o u g h  to  g iv e  o i l b e n e a t h  50 0  ft . of s a lt .  I n  
19 03 B a t s o n  a n d  W e ls h  c a m e  in ,  a n d  in  1 9 04  B ig  H i l l  a n d  K i s e r  H i l l .  A l l  th e  fo u rte e n  
d is c o v e r ie s  o f t h e  f ir s t  d e ca d e  o f G u l f  C o a s t  p r o d u c t io n  w e re  t h e  d ir e c t  r e s u lt  o f su rfa ce  
in d ic a t io n s ,  a n d  t h e  s a m e  is  t r u e  o f  th e  t e n  d is c o v e r ie s  o f  t h e  s e c o n d  d e ca d e . T h e  
h is t o r y  o f  so m e  o f th e s e  f ie ld s  i s  o u t lin e d  b r ie f ly ,  w h i l s t  t h e  s u r f a c e  fe a tu r e s  a re  lis te d  

fo r  a l l  t w e n ty - f o u r .
F o r t y - f o u r  f ie ld s  w e r e  d is c o v e r e d  in  t h e  p e r io d  1 9 2 1 - 1 9 3 0 . S u r f a c e  g e o lo g y  h a d  

n o t  g iv e n  v e r y  s a t i s f a c t o r y  r e s u lt s ,  a n d  m o s t  p r o s p e c t in g  w a s  th e re fo re  b a s e d  o n  th e  
v a r io u s  s u r fa c e  in d ic a t io n s  u n t i l  g e o p h y s ic s  e n t e r e d  t h e  p ic t u r e  in  1 9 2 2 . T h e  im p ro v e d  
a b i l i t y  to  f in d  f ie ld s  is  s h o w n  b y  th e  d is c o v e r y  o f 2 4 8  o i l- f ie ld s  in  t h e  p e r io d  1931—1940.

A m o n g s t  t h e  im p o r t a n t  f e a tu r e s  o f r e c e n t  y e a r s  a re  t h e  in c r e a s e d  d e p t h  o f p ro d u c t io n ,  
c o n d e n s a t e  f ie ld s , a n d  t h e  in t r o d u c t io n  o f  r e c y c l in g  a n d  r e p r e s s u r in g .  T h e  d e v e lo p 
m e n t  o f p r o d u c t io n  h a s  b e e n  s u p p le m e n t e d  b y  t h e  c o n s t r u c t io n  o f a d e q u a te  p ip e - lin e  
f a c i l i t ie s  a n d  e f f ic ie n t  r e f in e r ie s  w it h  a  t h r o u g h p u t  c a p a c i t y  o f  o v e r  1 ,000,000 b r l .  of 
o i l/ d a y .  Gt. D .  H .

543.* Producing Horizons of Coastal Sector of South Texas. J .  C .  P o o le .  Oil G a sJ .,
1 7 .4 .4 1 , 39 ( 4 9 ) , 66.— -C o m m e rc ia l g a s  w a s  d is c o v e r e d  in  t h e  c o a s t a l  s e c t o r  o f S o u th  
T e x a s  in  1 9 1 6 , b u t  t h e  f ir s t  o i l  w e l l  w a s  n o t  c o m p le t e d  u n t i l  1 9 2 5 . T h e  o il ¡3 o b ta in e d  
f r o m  s a n d s  o f O lig o c e n e  a n d  y o u n g e r  a g e . A s  a  c o n s e q u e n c e  o f  t h e  m a n y  e le c t r ic a l  
lo g s  a v a i la b le  i t  i s  p o s s ib le  to  d iv id e  t h e  p r o d u c in g  h o r iz o n s  in t o  m a jo r  d iv is io n s  o f sa n d  
s e r ie s  a n d  g r o u p s  w h ic h  d o  n o t  c o in c id e  w i t h  g e o lo g ic a l t im e  d iv i s io n s . A t  t h e  b a s e  is  
t h e  “  R e f u g io  s a n d  s e r ie s ,”  v a r io u s ly  n a m e d  F r io ,  V i c k s b u r g ,  F r io .  V ic k s b u r g ,  e tc ., 
a c c o r d in g  to  t h e  a r e a .  T h e  “  S in t o n  s a n d  g ro u p  ”  in c lu d e s  s a n d s  r e fe r r e d  to  a s  F r io ,  
U p p e r  F r io ,  a n d  “  s o - c a lle d  F r i o . ”  I t  w e d g e s  o u t  u p - d ip ,  b u t  d o w n - d ip  t h e re  is  a  g reat 
t h ic k n e s s  o f  s a n d  b o d ie s .

T h e  “  G r e t a  s a n d  s e r ie s  ”  w a s  la id  d o w n  b y  a  t r a n s g r e s s in g  s e a .  I t  is  n o n -m a r in e  
m a in ly  a n d  g e n e ra l ly  c o n s id e r e d  a s  F r io  in  a g e . T h e  “  C a t a h o u la  s a n d  s e r ie s  ”  is  
m a in ly  M io c e n e , b u t  u p - d ip  so m e  o f i t  i s  M id d le  O l ig o c e n e . I t  w a s  d e p o s ite d  b y  a  
re c e d in g  s e a . T h e  “  O a k v i l le  s a n d  s e r ie s  ”  p r o d u c e s  g a s  c h ie f ly  a n d  b u t  l i t t le  o il. I t  
i s  o f  M io c e n e - P l io c e n e  a g e .

A  ta b le  l i s t s  t h e  im p o r t a n t  f ie ld s  p r o d u c in g  f r o m  t h e  O l ig o c e n e  o r  y o u n g e r  b e d s  in  
t h i s  a r e a  a n d  t h e  v a r io u s  s a n d  s e r ie s  o r  g ro u p s  w h ic h  g iv e  o i l  in  t h e m , w h i ls t  th e  
f iv e  m a in  s a n d  s e r ie s  a re  s h o w n  o n  a  c r o s s - s e c t io n  e m b o d y in g  e le c t r ic a l  lo g s . A  m a p  
i s  in c lu d e d . G .  H .  D .

544.* Bright Future in Prospect for Louisiana Development. J .  H u n o r .  Oil Gas J . ,
1 7 .4 .4 1 , 39 ( 4 9 ) , 6 9 .— L o u i s ia n a ’s  o i l p r o d u c t io n  b e g a n  in  1 9 02  a t  J e n n in g s ,  a n d  to  th e  
e n d  o f 1 9 40  i t  h a d  a m o u n t e d  to  1 ,0 6 5 ,1 7 3 ,7 3 1  b r l . ,  w it h  1 0 3 ,0 6 5 ,6 9 8  b r l .  in  1 9 4 0 , p la c in g  
i t  a s  s i x t h  S t a t e  fo r  t h a t  y e a r .  O n  1 s t  J u l y ,  1 9 4 0 , t h e  r e s e r v e s  w e r e  e s t im a t e d  a t  
1 ,2 1 0 ,8 9 5 ,9 2 1  b r l . ,  a  r i s e  o f 4 2 5 ,1 8 3 ,7 8 8  b r l .  in  s i x  m o n t h s .  T w e n t y - o n e  n e w  f ie ld s  w e re  
fo u n d  in  1 9 4 0 .

M o s t  o f  L o u i s ia n a ’s  f ie ld s  h a v e  a  n u m b e r  o f  s e p a r a t e  a n d  d is t in c t  r e s e r v o ir s .  T h u s  
G o ld e n  M e a d o w  g iv e s  o i l  f r o m  n in e t e e n  s a n d s .  M a n y  a r e a s  w i l l  b e  d e v e lo p e d  w h e n  
a c c e s s ib i l i t y  is  im p r o v e d — e.g. t h e  A t c h a f a y a la  B a s in .

U p  to  th e  e n d  o f 1 9 4 0  5 3 6 ,0 8 8 ,5 7 5  b r l .  o f o i l  h a d  b e e n  r e c o v e r e d  f ro m  t h e  M io c e n e  
a n d  P l io c e n e . I n  g e n e ra l,  s a lt - d o m e  c a p - r o c k  p r o d u c t io n  i s  o f  r e l a t iv e ly  m in o r  im 
p o r t a n c e  in  L o u is ia n a .  T h e  P l io c e n e  s e d im e n t s  c o v e r  1 1 ,0 0 0 ,0 0 0  a c r e s  a n d  a v e ra g e  
2 0 0 0  f t .  in  t h ic k n e s s .  F i f t e e n  f ie ld s  n o w  p r o d u c e  f r o m  t h e  P l io c e n e ,  t h e  p o te n t ia l  
r e s e r v e s  o f w h ic h  a ro  la r g e  a n d  w h ic h  h a s  2 1 9  p r o s p e c t s  w h e r e  t h e  g e o lo g ic a l a n d
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structural conditions are such that the expectation of Pliocene production is reasonable. 
In many instances there is already Miocene production below the Pliocene.

Most of Louisiana’s production comes from the Miocene, in which there are now 120 
fields. The Miocene is 15,000—18,000 ft. thick. The sands of the Upper Miocene, 
although numerous and thick, are not persistent. Few fields produce from only one 
sand. The sands are of high porosity and permeability. 220 sands of the Upper 
Miocene seem to have possibilities, and there are 209 prospects, some of which now 
produce from the Pliocene or Lower Miocene.

Thirty-four fields give oil at present from the Lower Miocene, where the sands range 
from 4 to 100 ft. in thickness and have a  high porosity and permeability. There are 
177 prospects, many now producing from the Upper Miocene.

The Cockfield, Sparta, and Wilcox reserves were estimated at 165,186,667 brl. on 
1st July, 1940. The Cockfield has only three fields, all of which produce from the 
upper 100 ft., although there are shows in other sands. The Cockfield sands are 
continental and lenticular at outcrop, but become marine and extensive down-dip. 
There are 112 prospects.

The Sparta sand has provided only one field and some shows along the Sparta— 
iV ileox trend, but this may be due to inadequate testing. It  re.sembles the Cockfield 
and W ileox. Little interest was shown in the Wilcox until the discovery of the Eola 
field in 1939, and it has now eight fields. Production comes from at least two zones, 
and there appear to be deeper shows, whilst fifty-six prospects are known along the 
trend. Down-dip development has not been extensive, but the various marine 
stringers now apparent lead to the belief that a number of deeper Wilcox producing 
zones will be found. G. D. H.

545.* The Eocene Wilcox, with Special Reference to the Upper Gulf Coast of Texas.
S. R. Casey. OH Gas J . ,  17.4.41, 39 (49), 74.—Many have sought the Wilcox section 
because it is largely composed of sand, and since the discovery of the Eola field, adding
75,000,000—80,000,000 barrels of oil to the reserves, the Wilcox trend has been 
“  worked ”  with every available method of subsurface exploration. Before the 
beginning of 1940 there was Wilcox production in at least six Texas fields and three 
Louisiana fields. The first in Texas was the Clay Creek salt dome, yielding oil from the 
Middle and Upper Wilcox, and subsequently Kittrell, Joes Lake, Cleveland, Segno, 
and Ace added 100,000,000 brl. of recoverable oil to the reserves. In  Louisiana 
Urania was probably the first Wilcox producer, followed by Ville Platte and Eola.

The Wilcox trend overlaps a  part of the old “  Conroe ”  or Cockfield trend, which was 
tested in 1934^-1936, and in 1940 the Yegua data were extrapolated to the Wilcox. In 
the Texas coastal area thirty-five to forty wildcats were drilled, giving the Washburn, 
Thomaston, Sheridan, Cold Springs, and Lake Creek fields, and Providence City in 
1941. Three Wilcox fields, Neal, Olla, and Jen a were found in Louisiana.

New fields along the Wilcox trend are opening new types of oil- and gas-traps which 
have long been known as possibilities. Diseonformities, nonconformities, sand anti
clines, sand wedging, and strandline sands are being sought by the subsurface geologist.

The high producing qualities of the Wilcox make it an ideal objective for exploration. 
The trend covers parts of Texas, Louisiana, Mississippi, and Alabama, with oil pro
duction ranging from 1800 to over 10,000 ft. in depth. The Wilcox is generally assumed 
to be of deltaic or near-shore origin. Its sand sections are very irregular and difficult 
to correlate.

The production control in the new fields seems to include stratigraphic trapping with 
faulting (Neal, Eola, Joes Lake, Segno, and Sheridan), stratigraphic trapping (Urania, 
Olla, and Jena), and closure on the down-thrown side of a  major fault (Magnolia). In 
the main the structural relief is small in these Wilcox fields.

A list gives some of the interesting Texas Wilcox wells in 1940, with the depths and 
dates of completions. G. D. H.

546.* Predict Discovery of Much Oil from Known Domes. C. Hagen. Oil Gas J . ,
17.4.41, 39 (49), 82.—The period 1901-1923 covered the time from the discovery of oil 
on a Gulf-Coast salt dome to the introduction of geophysics. The early development 
depended on the interpretation of oil, gas and water seeps, topographical forms, etc. 
Drilling alone delineated the salt domes on discovery, and many dry holes were put 
down in the search for salt domes. However, thirty salt domes were discovered from
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s u r fa c e  in d ic a t io n s .  M o s t  o f t h e  o i l  w a s  f r o m  M io c e n e  a n d  P l io c e n e  s a n d s ,  w i t h  t h e  f ir s t  
f la n k  p r o d u c t io n  a t  V in t o n  in  1 9 1 1 . T h e  d r i l l in g  a n d  t e s t in g  m e t h o d s  w e re  n o t  g o o d . 
S e v e r a l  s a l t  d o m e s  d is c o v e r e d  d u r in g  t h i s  p e r io d  h a v e  g iv e n  o v e r  2 0 ,0 0 0 ,0 0 0  b r l .  o f  
o i l  to  d a te — S p in d le to p , H u m b le ,  B a t s o n ,  S a r a t o g a , B a r b e r s  H i l l ,  H u l l ,  S o u r  L a k e ,  
W e s t  C o lu m b ia ,  O r a n g e , G o o s e  C r e e k ,  J e n n in g s ,  N e w  I b e r i a ,  a n d  V in t o n .

T h e  in t r o d u c t io n  o f g e o p h y s ic s  in  t h e  1 9 2 3 - 1 9 3 4  p e r io d  le d  to  t h e  d is c o v e r y  o f m a n y  
s a lt  d o m e s . T h e  r e f le c t io n  s e is m o g ra p h  p e r m it t e d  t h e  d e ta i l in g  o f th e  s t r u c t u r e s ,  a n d  
o v e rh a n g s  w e re  d e te r m in a b le  b y  t h e  r e f r a c t io n  m e t h o d . F l a n k  p ro d u c t io n  c a m e  to  
t h e  fo re , w e l l  s a m p le s  w e r e  h a n d le d  m o re  a b ly ,  a n d  d r i l l in g  a n d  p r o d u c t io n  p r a c t ic e s  
w e re  im p r o v e d . C o n s id e ra b le  a m o u n t s  o f  O l ig o c e n e  o i l  w e re  d is c o v e re d  a n d  so m e  
d e v e lo p m e n t  o f E o c e n e  s a n d s  t o o k  p la c e .  S p in d le t o p  (d e e p ) , H u m b le  (d e e p ) , S u g a r  - 
l a n d ,  E a s t  H a e k b e r r y ,  L a k e  B a r r e ,  C a i l lo u  I s l a n d ,  L e e v i l l e ,  a n d  C a m e r o n  M e a d o w s  
w e re  t h e  f ie ld s  fo u n d  w h ic h  a r e  e x p e c t e d  to  h a v e  u lt im a t e  r e c o v e r ie s  e x c e e d in g
20 ,000,000 b r l .

F r o m  1 9 3 4  to  d a t e  t h e  v a s t  p o t e n t ia l it ie s  o f  s a l t  d o m e s  h a y e  b e e n  re c o g n iz e d , a n d  
th e s e  in c lu d e  s t r a t ig r a p h ic  t r a p s  a n d  t h e  fe a t u r e s  a s s o c ia t e d  w it h  n o n - p ie r c e m e n t  
d o m e s . E l e c t r i c a l  lo g g in g  a n d  d ir e c t io n a l  d r i l l in g  h a v e  m a d e  s a lt -d o m e  d e v e lo p m e n t  
le s s  t r e a c h e r o u s  a n d  le s s  h a z a r d o u s .  I m p r o v e d  d r i l l in g  a n d  p r o d u c t io n  p r a c t ic e s ,  
p a r t ic u la r ly  b e t t e r  c o n t r o l  o f  h e a v in g  s h a le ,  h a v e  m a d e  10,000  f t .  h o le s  c o m m o n .

W it h  t h e  d e c l in in g  r a t e  o f d is c o v e r y  o f  n e w  a n d  le s s  o b v io u s  g e o p h y s ic a l ly  d e t e r m in 
a b le  s t r u c t u r e s  o n  t h e  G u l f  C o a s t ,  t h e  e x p lo r a t io n  a n d  d e v e lo p m e n t  o f  k n o w n  p ie r c e -  
m e n t  t y p e  s a l t  d o m e s  w i l l  b e  c a r r ie d  o n  in  fu t u r e  w i t h  in c r e a s e d  in t e n s i t y .  R e f in e d  
s e is m o g ra p h  p r o f i l in g  o n  t h e  f la n k s  w i l l  p r o v id e  b e t t e r  k n o w le d g e  o f  d ip s ,  f a u lt s ,  a n d  
s t r u c t u r a l  c o n d it io n s .  M a n y  f a u lt s  c a n  b e  t r a c e d  o r  fo u n d  i n  s h a l lo w  h o le s .  T h e  
p r im e  im p o r t a n c e  o f  g o o d  w e ll  r e c o r d s  is  a l r e a d y  re c o g n iz e d . T h e  r e s id u a l  “  h ig h s  ”  
b e t w e e n  r im  s y n c l in e s  w i l l  p r o b a b ly  b e  s o u g h t ,  a n d  n o  d o u b t  m u c h  n e w  o i l w i l l  b e  
o b t a in e d  f r o m  k n o w n  s a lt  d o m e s . G .  D .  H .

547.* Maritime Development Certain to Assume More Importance. F .  L .  S in g le t o n .  
Oil Gas J . ,  1 7 .4 .4 1 , 39 ( 4 9 ) , 9 6 .— R e c e n t ly  a  s e c o n d  o i l- f ie ld  in  t h e  G u l f  o f  M e x ic o  w a s  
d is c o v e r e d  o ffsh o re  f r o m  J e f f e r s o n  c o u n t y ,  T e x a s .  F o r  s e v e r a l  y e a r s  m a r in e  d e v e lo p 
m e n t  h a s  la r g e ly  b e e n  c o n f in e d  to  t h e  d e v e lo p m e n t  o f  s t r u c t u r e s  in  m a r s h la n d s  a n d  
in la n d  b a y s  a lo n g  t h e  L o u is ia n a  G u l f  C o a s t .  T h e  n e w  f ie ld  l ie s  n e a r ly  2 m l .  o ffsh o re  
a n d  g iv e s  M io c e n e  p r o d u c t io n  f r o m  4 9 8 2  t o  4 9 9 2  f t .  a t  t h e  r a t e  o f 5  b r l . / h r . ,  th e  o il 
b e in g  o f 2 6 -7 ° g r a v i t y .  T h i s  s t r u c t u r e  w a s  w o r k e d  o v e r  g e o p h y s ic a l ly ,  a n d  t h r e e  w e lls  
h a v e  b e e n  d r i l le d .  T h e  o t h e r  f ie ld  i s  1 m l .  o ffsh o re  f r o m  C a m e r o n  p a r i s h ,  L o u is ia n a .  
D r i l l in g  is  e x p e c t e d  t o  b e  r e s u m e d  o n  a  s a l t  d o m e  a t  M c F a d d in  B e a c h ,  o ffsh o re  fro m  
J e f f e r s o n  C o u n t y ,  w h e r e  t h e r e  h a v e  b e e n  s e v e r a l  f a i lu r e s ,  t h e  d e e p e s t  h a v in g  b e e n  
a b a n d o n e d  a t  7 6 0 0  f t .  I n  G a lv e s t o n  B a y  a r e  s e v e r a l  s t r u c t u r e s ,  o f  w h ic h  t h r e e  h a v e  
p r o v e d  p r o d u c t iv e .  C e d a r  P o in t  g iv e s  o i l  f r o m  t h e  F r i o  a t  4 4 0 0  f t .  a n d  5 9 0 0 —6 0 0 0  f t .  
O n  t h e  R e d  R e e f  p r o s p e c t ,  6 m l .  t o  t h e  s o u t h - e a s t ,  g a s - d is t i l la t e  p r o d u c t io n  w a s  d is 
c o v e r e d  in  t h e  b a s a l  F r i o  a t  8 8 1 4 - 8 8 1 5  f t . ,  a n d  o i l  w e l l s  h a v e  a ls o  b e e n  c o m p le te d .  
T h e  s t r u c t u r e  is  e x t r e m e ly  fa u lt e d ,  w i t h  a  n u m b e r  o f  p r o d u c in g  s a n d s  b e t w e e n  8 8 00  
a n d  1 0 ,3 0 0  f t .  T h e  F i s h e r ’s  R e e f  p r o s p e c t ,  9 m l .  t o  t h e  n o r t h ,  fo u n d  o i l  a t  8 9 6 1 -8 9 6 3  
f t .  in  t h e  F r i o ,  b u t  t e s t in g  is  s u s p e n d e d . P r e p a r a t io n s  h a v e  b e e n  m a d e  to  d r i l l  11- m l.  
o ffsh o re  f r o m  t h e  B a y  M a r c h a n d  a r e a ,  L o u is ia n a ,  a n d  a t  p o in t s  10 m l .  s o u t h - e a s t  a n d  
8 m l .  s o u t h  o f S e a d r i f t .  O i l  s h o w in g s  w e re  fo u n d  o n  t h e  M u d  I s l a n d  p r o s p e c t  in  
A r a n s a s  b a y .  G a s  a n d  a  l i t t le  d is t i l la t e  w e r e  fo u n d  a t  7 8 4 0 - 7 8 5 0  f t .  in  a  S t .  C h a r le s  
B a y  t e s t .

N in e  d is c o v e r ie s  h a v e  b e e n  r e c o r d e d  in  m a r in e  d e v e lo p m e n t  in  t h e  G u l f  o f M e x ic o ,
a n d  t h e y  in c lu d e  C a p le n ,  B i r d  I s l a n d ,  a n d  B a f f in s  B a y ,  E a s t  F l o u r  B lu f f ,  a n d  th e
C o r p u s  C h r i s t i  g a s - f ie ld . G .  D .  H .

548.* Complete Report of Gulf-Coast Operations by Fields. A n o n .  Oil Gas J . ,  1 7 .4 .4 1 , 
39 (4 9 ) , 1 1 4 .— U n d e r  t h e  d is t r i c t  h e a d in g s  o f L a r e d o ,  L o w e r  G u l f  C o a s t ,  U p p e r  G u lf  
C o a s t ,  W e s t e r n  L o u is ia n a  G u l f  C o a s t ,  a n d  E a s t e r n  L o u is ia n a  G u l f  C o a s t  t h e  f ie ld s  a re  
l i s t e d  a lp h a b e t ic a l ly  w i t h  t h e  fo l lo w in g  in f o r m a t io n  : d i s c o v e r y  m o n t h  a n d  y e a r  ; 
n u m b e r  o f  p r o d u c in g  w e l l s  a t  t h e  b e g in n in g  o f F e b r u a r y  1 9 4 1 , a n d  d a i l y  a v e r a g e  p r o 
d u c t io n  o n  t h a t  d a t e  ; c u m u la t iv e  p r o d u c t io n  t o  t h e  e n d  o f  1 9 4 0  ; n u m b e r  o f  a c t iv e  
o p e r a t io n s  ; p r o d u c in g  d e p t h  a n d  f o r m a t io n  ; g r a v i t y  o f o i l  a n d  p ip e - lin e  o u t le t .

M a p s  a r e  g iv e n  o f t h e  v a r io u s  d i s t r i c t s .  G .  D .  H .
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549.* Hawkins Field Valuable Addition to Nation’s Reserves. M . T .  H a l b o u t y .  
World Petrol., F e b .  1 9 4 1 , 12 (2 ) ,  2 4 .— T h e  H a w k in s  f ie ld  l ie s  a b o u t  12 m l .  w e s t  o f  t h e  
G la d e w a t e r  d i s t r i c t  o f  t h e  E a s t  T e x a s  f ie ld .  I t  w a s  lo c a te d  g e o p h y s ic a l ly ,  a n d  t h r e e  
p r o d u c e r s  h a v e  n o w  b e e n  c o m p le t e d . T h e  c lo s u r e  i s  a b o u t  8 0 0  f t . ,  w i t h  t h e  u p p e r  
100 f t .  c o n t a in in g  g a s  a n d  t h e  n e x t  4 0 0  f t .  o i l .  P r o d u c t io n  is  f r o m  t h e  W o o d b in e  a t  a  
d e p th  o f 4 3 9 0 —4 790 f t . ,  t h e  t o t a l  t h ic k n e s s  o f  s a n d  in  t h e  s e c t io n  a g g r e g a t in g  a b o u t  145  
f t .  I t  a p p e a r s  t o  b e  u n d e r  w a t e r  d r iv e ,  a n d  h a s  a  b o t to m - h o le  p r e s s u r e  o f  2 0 2 6  lb ./ in 2. 
T h e  r e c o v e r a b le  o i l ,  o f  2 8 - 2 9 °  g r a v i t y ,  i s  e s t im a t e d  a t  7 5 0  b r l ./ a c r e - f t . ,  a n d  t h e  a r e a  o f  
th e  f ie ld  m a y  b e  7 5 0 0 - 8 0 0 0  a c r e s .  A  s p a c in g  o f  2 0  a c r e s  p e r  w e l l  h a s  b e e n  f ix e d .  
S a n d s  d o w n  t o  1 4 0 0  f t .  c a r r y  f r e s h  w a t e r ,  w h i l s t  t h e  N a c a t o c h  a n d  B lo s s o m  s a n d s  
h a v e  s a l t  w a t e r .

T h e  r e s e r v e  a t  H a w k in s  i s  e s t im a t e d  to  b e  5 6 2 ,5 0 0 ,0 0 0  b r l . ,  a s  c o m p a r e d  w i t h
5 ,0 0 0 ,0 0 0 ,0 0 0  b r l .  a t  E a s t  T e x a s  in i t i a l l y .  E a s t  T e x a s  h a s  a  m a x im u m  e f fe c t iv e  s a n d  
t h ic k n e s s  o f  o v e r  10 0  f t . ,  a n d  a n  a r e a  o f  1 5 0 ,0 0 0  a c r e s ,  o n  w h ic h  2 6 ,0 0 0  w e l l s  h a v e  b e e n  
d r il le d .  G .  D .  H .

550. The New Oil Region between the Volga and the Urals. N .  P o lu to f f .  Oel u. Kohle, 
19 4 0 , 36 ( 1 3 ) , 1 1 3 - 1 1 7  ; 36 ( 1 5 ) , 1 3 7 - 1 4 0 .— D u r i n g  t h e  p a s t  t e n  y e a r s  a  s e r ie s  o f  im 
p o r t a n t  o i lf ie ld s  h a s  b e e n  d is c o v e r e d  b e t w e e n  t h e  U r a l  M t s .  a n d  t h e  V o lg a ,  a n d  s o  f a r  
t h e y  h a v e  y ie ld e d  m o r e  t h a n  4 ,0 0 0 ,0 0 0  t o n s  o f  o i l .  T h e  n u m b e r  o f  p r o s p e c t iv e  s t r u c 
tu r e s  e x c e e d s  10 0 , a n d  t h e  d is c o v e r y  o f  n e w  g a s- a n d  o i l- f ie ld s  c o n t in u e s .

T h e  n e w  o i l  p r o v in c e  o c c u p ie s  t h e  e a s t e r n  e d g e  o f  t h e  E a s t  R u s s ia n  D e p r e s s io n  w h ic h  
lie s  im m e d ia t e ly  t o  t h e  w e s t  o f  t h e  U r a l s .  G e o lo g ic a l  w o r k  t h e r e  is  h a m p e r e d  b y  t h e  
f a c t  t h a t  t h e  r e v is io n  o f  t h e  o ld  d iv is io n s  o f t h e  C a r b o n if e ro u s  a n d  t h e  P e r m ia n  i s  n o t  
y e t  c o m p le te d , a n d  so  c o r r e la t io n  b e t w e e n  v a r io u s  d e p o s it s  is  n o t  a lw a y s  p o s s ib le .  
T h e  t e c t o n ic s  o f  t h e  r e g io n  a r e  c h a r a c t e r iz e d  b y  n o r t h  to  s o u t h  u p l i f t s ,  w h ic h  c a n  b e  
t r a c e d  f r o m  t h e  V y a t k a  r iv e r  in  t h e  n o r t h  to  t h e  D o n e t s  r iv e r  in  t h e  s o u t h .  O i l- s h o w s  
in  t h e  f o r m  o f  a s p h a l t  a n d  a s p h a lt i c  l im e s t o n e  h a v e  lo n g  b e e n  k n o w n

T h e  m o s t  im p o r t a n t  f ie ld s  o c c u r  in  t h e  B a s h k i r i a n  R e p u b l ic ,  t h e  la r g e s t  p r o d u c e r s  
in  t h e  w h o le  o f  t h e  V o l g a - U r a l  o i l  p r o v in c e  b e in g  fo u n d  in  t h e  I s h im b a e v o  a r e a .  
P r o d u c t io n  c o m e s  f r o m  U p p e r  C a r b o n if e r o u s - L o w e r  P e r m ia n  lim e s t o n e s ,  w h ic h  fo r m  
b u r ie d  h i l l s  t h e  o r ig in  o f  w h ic h  i s  a t t r ib u t e d  b y  s o m e  to  r e e f  f o r m a t io n  a n d  b y  o t h e r s  
to  t e c t o n ic  f o r c e s .  S ix  o f  t h e s e  s t r u c t u r e s  h a v e  b e e n  d is c o v e r e d , f iv e  b e in g  e x p lo it e d .  
G e o lo g ic a l c o n d it io n s  s u g g e s t  t h a t  t h e y  e x t e n d  a l l  a lo n g  t h e  w e s t  s lo p e s  o f  t h e  U r a l s ,  
f r o m  I s h im b a e v o  t o  C h u s s o v s k ie  G o r o d k ie ,  w i t h  t h e  e x c e p t io n  o f  t h e  a r e a  c o v e r e d  b y  
t h e  U f a  P la t e a u .  P a r t i c u la r s  o f  t h e  v a r io u s  o i l- f ie ld s  a n d  o c c u r r e n c e s  a r e  g iv e n ,  a s  
w e ll  a s  s o m e  d e t a i ls  o f  t h e  d e v e lo p m e n t s  in  t h e  T u im a s y  a r e a ,  s o m e  15 0  k m .  w e s t  o f  
U f a .

T h e  o ld e s t  f ie ld  in  t h e  P e r m  d is t r i c t  i s  C h u s s o v s k ie  G o r o d k ie ,  70  k m .  n o r t h - e a s t  o f  
P e r m .  T h e  o i l  c o m e s  f r o m  l im e s t o n e s  w h ic h  a r e  s im i la r  in  a g e  a n d  s t r u c t u r e  to  t h o s e  
in  t h e  I s h im b a e v o  a r e a .  E x p lo r a t io n  t h e r e  h a s  b e e n  a b a n d o n e d  s in c e  1 9 3 4 . A  n e w  
f ie ld , lo c a t e d  o n  t h e  s o u t h - w e s t  e n d  o f  a  la rg e  s t r u c t u r e ,  t h e  K r a s n o k a m s k - P o la s n a  
a n t ic l in a le ,  w a s  d is c o v e r e d  in  1 9 3 4  a t  K r a s n o k a m s k ,  4 0  k m .  w e s t  o f  P e r m .  A  n u m b e r  
o f o t h e r  f ie ld s  h a v e  b e e n  d e v e lo p e d  o n  s u b s id ia r y  s t r u c t u r e s .  T o  t h e  n o r t h  o f P e r m  
o il- s h o w s  h a v e  b e e n  fo u n d  in  m a n y  b o r in g s  in  t h e  C h e r d y n  a n d  S o l ik a m s k  d is t r i c t ,  t h e  
o i l  a t  S o l ik a m s k  p o s s ib ly  b e in g  a s s o c ia t e d  w it h  s a l t - s t o c k s .

T h e  o i l  d e p o s it s  o f  t h e  K u i b y s h e v  re g io n  h e  w i t h in  t h e  a r e a  o f t h e  S a m a r s k a ja  L u k a ,  
a  s h a r p  b e n d  in  t h e  V o lg a  b e t w e e n  S t a v r o p o l ,  K u i b y s h e v ,  a n d  S y z r a n .  T h e  t w o  m a in  
p o o ls  a r e  a t  S y z r a n  a n d  S t a v r o p o l ,  a n d  b o t h  p r o d u c e  f r o m  t h e  C a r b o n if e ro u s .  T h e r e  
a r e  o t h e r  s t r u c t u r e s  i n  t h e  a r e a  r e la t e d  to  t h e  s a m e  t e c t o n ic  fe a tu r e .

I n  t h e  C h k a lo w s k  re g io n  t h e r e  a r e  o c c u r r e n c e s  a t  B u g u r u s la n  a n d  N o v o s t e p a n o v k a ,  
b o t h  o f  w h ic h  a r e  b e in g  d e v e lo p e d  a n d  b o t h  o f w h ic h  p r o d u c e  f r o m  t h e  P e r m ia n .  T h e  
s i t u a t io n  o f  t h e  B u g u r u s la n  o c c u r r e n c e ,  b e t w e e n  T u im a s y  a n d  S a m a r s k a ja  L u k a ,  
su g g e sts  t h a t  C a r b o n if e r o u s  o i l  m u s t  o c c u r  t h e r e  a ls o .

N o  e x p lo it a b le  o c c u r r e n c e s  o f  o i l  a r e  y e t  k n o w n  in  t h e  T a r t a r  R e p u b l ic ,  a lt h o u g h  
s h o w s  a r e  n u m e r o u s .  T h i s  i s  a ls o  t r u e  o f  t h e  S a r a t o v  a n d  K i r o v  r e g io n s ,  b u t  s u it a b le  
s t r u c t u r e s  h a v e  b e e n  m a p p e d ,  a n d  e x p lo r a t o r y  d r i l l in g  i s  b e in g  c a r r ie d  o u t .

A p a r t  f r o m  t h e  I s h im b a e v o  a r e a ,  w h e r e  t h e  o i l  i s  a t  s h a l lo w  d e p t h s  a n d  t h e  w e l ls  
v e r y  p r o d u c t iv e ,  m o s t  o f  t h e  f ie ld s  p r o d u c e  f r o m  8 0 0  t o  1 2 0 0  m . T h e  in d iv id u a l  p r o 
d u c t io n  o f  t h e  w e l l s  i s  s m a l le r  t h a n  a t  I s h im b a e v o ,  b u t  t h e  f ie ld s  a r e  m u c h  m o re  
e x t e n s iv e .  I n  d e p o s it s  o f  t h e  B u g u r u s la n  t y p e  c o n s id e r a b le  q u a n t i t ie s  o f  o i l  a re
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o b ta in e d  f r o m  d e p t h s  o f  2 0 0 —3 0 0  m . ,  a n d  in  s p it e  o f lo w  p ro d u c tio n  p e r  w e ll ,  t h e  
e x p lo it a t io n  o f th e s e  d e p o s it s  i s  p ro f i ta b le .

A c c o r d in g  to  t h e  5 - y e a r  p la n ,  th e  V o lg a - U r a l  o i l  p r o v in c e  is  to  p ro d u c e  7 ,0 0 0 ,0 0 0  

to n s  in  19 4 2 . S . E .  C .

Geophysics and Geochemistry.

551. Seismic Investigations at the Geophysical Institute, Gottingen. XXXIX. Deriva
tion oi Absorption Coefficients Independent of Frequency from Engine Vibrations.
O . F o r t s c h .  Z. Oeophys., 19 4 0 , 16 (1 / 2 ) , 5 7 - 8 4 .— I n  p r e v io u s ly  p u b lis h e d  w o rk  th e  
a b s o r p t io n  c o e ff ic ie n t  h a s  b e e n  c a lc u la t e d  f r o m  t h e  f o r m u la  fo r  p ro p a g a t io n  of e a rth  
v ib r a t io n s  o f s in e - w a v e  fo r m , t h e  d is t a n c e s  b e in g  m e a s u r e d  in  m e t r e s .  T h e  co e ffic ie n ts  
so  o b t a in e d  a r e  s t r o n g ly  in f lu e n c e d  b y  t h e  f r e q u e n c y  a n d  v e lo c i t y  o f p ro p a g a t io n  of th e  
v ib r a t io n s .  T h i s  in f lu e n c e  d is a p p e a r s ,  h o w e v e r ,  i f  o n e  s u b s t i t u t e s  w a v e - le n g th  a s  a  
m e a s u r e  o f  d is t a n c e ,  a n d  t h e  a b s o r p t io n  t h e n  b e c o m e s  s o le ly  a  c h a r a c t e r is t ic  o f th e  
e a r t h  t h r o u g h  w h ic h  t h e  v ib r a t io n  t r a v e ls .  T h e o r e t ic a l  c o n s id e r a t io n s  a n d  p r a c t ic a l  
w o r k  w h ic h  w a s  c a r r ie d  o u t  a r o u n d  G o t t in g e n  a r e  d is c u s s e d . F r o m  a n  a n a ly s is  o f th e  
m e a s u r e m e n ts  m a d e  t h e  fo l lo w in g  a d d i t io n a l  f a c t s  e m e rg e . M a c h in e -m a d e  v ib ra t io n s  
a r e  p la n e - p r o p a g a te d . T h e  a b s o r p t io n  c o e ff ic ie n t  i s  d e te r m in e d  n o t  o n ly  b y  th e  
s t r a t u m  c a r r y in g  t h e  v ib r a t io n ,  b u t  b y  t h e  w h o le  v ib r a t in g  s u b s u r fa c e .  I f  t h e  w a v e s  
a r e  p r o p a g a t e d  s im u lt a n e o u s ly  in  t w o  s t r a t a ,  t h e  s a m e  a b s o r p t io n  c o e ff ic ie n t  i s  v a lid  
fo r  b o t h .  E a r t h  v ib r a t io n s  w h ic h  h a v e  a  f r e q u e n c y  c lo s e  to  t h e  n a t u r a l  f re q u e n c y  o f  
t h e  r o c k  a r e  c o n s id e r a b ly  le s s  a b s o r b e d  t h a n  o t h e r s .  S . E .  C .

552. Seismic Investigations at the Geophysical Institute, Gottingen. XXXVm . Investi
gations of the Elastic Properties of Rock Prisms. W . R e g u la .  Z. Oeophys., 1940, 
16 (1 / 2 ) , 4 0 - 5 6 .— P r i s m s  o f b r a s s ,  m a r b le ,  s la t e ,  a n d  g r a n it e ,  2 0  c m s .  lo n g  a n d  1 cm . 
s q u a r e  in  c r o s s - s e c t io n , w e re  c e m e n te d  to  a  d e p t h  o f 4  c m s .  in  t h e  c o n c re te  flo o r o f th e  
“  E r d b e b e n h a u s  ”  a t  G o t t in g e n .  I n  o r d e r  to  g iv e  th e s e  s h o r t  p r is m s  a  re a s o n a b le  
f r e q u e n c y ,  t h e y  w e re  lo a d e d  w it h  le a d . B o t h  s t a t ic  a n d  d y n a m ic  m e a s u re m e n ts  of 
t h e  m o d u li  w e re  m a d e , a n d  i t  w a s  fo u n d  t h e r e  w e r e  c o n s id e r a b le  v a r ia t io n s  b e tw e e n  
th e  tw o  s e t s .  T h e  m a in  c a u s e  o f t h i s  w a s  s t r e t c h ,  a n d  t h e  in f lu e n c e  o f s t r e t c h  a n d  of 
c r o s s - s e c t io n a l d e fo r m a t io n  in  p r is m s  o f s q u a r e  c ro s s - s e c t io n  w e r e  in v e s t ig a t e d . T h e  
r e s u lt s  o f  t h e  m e a s u r e m e n ts  a r e  t a b u la t e d .  T h e  P o is s o n  C o n s t a n t  w a s  c a lc u la te d  
f r o m  th e  e la s t i c i t y  a n d  s h e a r in g  m o d u li .  H y s t e r e s i s ,  b o t h  in  t h e  c a s e  o f b e n d in g  a n d  
o f  t o r s io n , w a s  a ls o  in v e s t ig a t e d .  T h e  r e s u lt s  s h o w  t h a t ,  i f  w e  e x c e p t  t h e  c a se  of 
t o r s io n a l  h y s t e r e s is ,  e v e n  s m a l l  s a m p le s  o f  r o c k  m a y  b e  t r e a t e d  a s  is o t ro p ic  f ro m  th e  
p o in t  o f  v ie w  o f  e la s t ic i t y .  S .  E .  C .

553.* New Advances Broaden Use of Geochemical Prospecting. A n o n .  Oil Wkly,
1 4 .4 .4 1 , 101 (6 ), 3 4 .— G e o c h e m ic a l  p r o s p e c t in g  i s  e x p e c t e d  t o  p la y  a n  im p o r t a n t  p a r t  
in  fu t u r e  o i l  a n d  g a s  d is c o v e r y ,  e s p e c ia l ly  in  t h e  s e a r c h  fo r  m a r g in a l ly  lo w -re lie f  
s t r u c t u r e s  a n d  s t r a t ig r a p h ic  t r a p s  w h ic h  w i l l  b e  s o u g h t  m o r e  a n d  m o r e  a s  s t r u c t u r a l  
p r o s p e c t s  a r e  d r i l le d .

T h e r e  a r e  t w o  b r o a d  c la s s e s  o f g e o c h e m ic a l m a n i f e s t a t io n s  o f  a  p e t r o le u m  a c c u m u la 
t io n — n e a r  s u r f a c e  e f fe c t s ,  a n d  n e a r  d e p o s it  e f fe c t s . T h e  f o r m e r  f a l l  in  t h e  p r o v in c e  of 
s o il  a n a ly s is  a n d  g iv e  d a t a  r e g a rd in g  t h e  p o s it io n  a n d  a r e a l  e x t e n t  o f  t h e  a c c u m u la t io n ,  
b u t  n o  d e p t h  d a t a ;  t h e  la t t e r — g e o c h e m ic a lw e l l - lo g  d a t a — g iv e  in f o r m a t io n  o f th e  
n e a r n e s s  o f  t h e  a c c u m u la t io n .

T h e  p o s s ib i l i t y  o f  a c c u m u la t io n  c a n  n o w  b e  e s t im a t e d  fo r  5 0 0 - 1 0 0 0  f t .  o f u n d r il le d  
s e d im e n t  b e n e a t h  th e  b i t ,  a n d  t h e r e  a r e  a ls o  la t e r a l  in d ic a t io n s .  W e l l - c u t t in g s  are  
u s e d , t a k e n  a t  30  f t .  in t e r v a ls .  A f t e r  d e te r m in in g  t h e  w a t e r  c o n t e n t  o f  a  s m a l l  sa m p le ,  
s u f f ic ie n t  to  g iv e  10 0  g m . o f  d r y  c u t t in g s  is  e x t r a c t e d .  T h e  e x t r a c t e d  g a s e s  a r e  a n a ly s e d  
b y  a  c o m b in a t io n  o f  lo w - p r e s s u re ,  lo w - te m p e r a t u r e  f r a c t io n a t io n  a n d  c o m b u s t io n  
m e t h o d s .  T h r e e  g a s  f r a c t io n s  a r e  s e p a r a t e d :  (1 )  t h a t  n o t  c o n d e n s a b le  a t  —  1 9 0 ° C .  
( a ir ,  m e t h a n e , a n d  h y d r o g e n ) ; (2 ) t h a t  b o i l in g  b e t w e e n  —  1 9 0 ° a n d  —  1 4 5 ° C .  (e th a n e ,  
p r o p a n e , b u t a n e ) ; (3 ) p e n t a n e  a n d  h ig h e r .  H y d r o g e n  s e e m s  t o  h a v e  m a x im a  so m e  
d is t a n c e  a b o v e  t h e  o i l- s a n d . T h e  h y d r o c a r b o n s  h a v e  m a x im a  a t  t h o  s a n d s ,  a n d  n o n 
p r o d u c in g  w e lls  h a v e  v e r y  lo w  h y d r o c a r b o n  c o n c e n t r a t io n s .  T h e  b e s t  d a t a  a re  
o b ta in e d  f r o m  th e  le s s  p e rm e a b le  f o r m a t io n s  r a t h e r  t h a n  t h e  p o t e n t ia l  r e s e r v o ir  ro c k s .
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T w o  g e o c h e m ic a l lo g s  a r e  g iv e n . T h e r e  s e e m s  to  b e  a  s t r a ig h t - l in e  r e la t io n s h ip  b e t w e e n  
t h e  g r a v i t y  o f  t h e  o i l  a n d  t h e  d is t a n c e  a b o v e  t h e  d e p o s it  a t  w h ic h  t h e  f i r s t  s t r o n g  
in d ic a t io n  i s  e n c o u n t e re d .

I n  s o i l  a n a ly s i s  i t  i s  b e l ie v e d  t h a t  a b s o lu t e ly  im p e r v io u s  s t r a t a  a r e  p r o b a b ly  n o n 
e x is t e n t .  U s u a l l y  h y d r o g e n ,  m e t h a n e ,  e t h a n e , b u t a n e , p ro p a n e , a n d  t h e  h e a v ie r  
s a t u r a t e d  h y d r o c a r b o n s  a r e  s e p a r a t e d  a n d  id e n t if ie d  q u a n t i t a t iv e ly ,  i n  a d d i t io n  t o  
c e r t a in  in o r g a n ic  m a t e r ia l s  a n d  h y d r o c a r b o n  p o ly m e r s .  T h e r e  i s  d e b a te  a s  to  
w h e t h e r  t h e  m a g n it u d e  o f  t h e  s u r f a c e  g e o c h e m ic a l a n o m a ly  is  a  m e a s u r e  o f  t h e  d e p t h  
o f  t h e  o i l  a c c u m u la t io n .  Q_ p> j j

Drilling.
554.* Choice of Drilling Equipment. V. J .  B e is s in g e r .  Oil Wkly, 2 4 .3 .4 1 , 101 ( 3 ) ,  2 1 . 
Paper presented before American Petroleum Institute .— T h e  m e c h a n ic s  a n d  e c o n o m y  o f  
d r i l l in g  o p e r a t io n s  a r e  a f f e c te d  b y  s u c h  f a c t o r s  a s  p r o g r a m m e , p o w e r ,  a n d  c o s t .  F u n 
d a m e n t a l ly ,  c o s t  r e la t io n s h ip s  a n d  e f fe c ts  a r e  t r u l y  r e a l i s t i c ,  a n d  t h e  m o s t  a d v a n t a g e o u s  
c h o ic e  o f  d r i l l i n g  e q u ip m e n t  m a y  b e  s u b s t a n t ia t e d  b y  t h e  c o s t  o f  i t s  u l t im a t e  p e r f o r m 
a n c e . I n  o r d e r  t o  o b t a in  c o n c lu s iv e  r e g io n a l e x p r e s s io n  fo r  t h e  m o s t  b a s ic  c o s t  d e t e r 
m in a t io n s ,  t h e  w r i t e r  s u g g e s t s  t h e  p o o lin g  o f  in d iv id u a l  c o m p a n y  d r i l l in g - e x p e r ie n c e  
r e c o r d s .  B y  s u c h  c o - o r d in a t e d  e ffo rt  f u ll  in f o r m a t io n  in  t h e  lig h t, o f  f u ll  p e r s p e c t iv e  
c o u ld  b e  o b t a in e d .  W h i le  t h i s  p a p e r  s t ip u la t e s  t h e  n a t u r e  a n d  im p o r t a n c e  o f t h e  
fa c t o r s  w h ic h  in f lu e n c e  t h e  c h o ic e  o f  d r i l l in g  e q u ip m e n t ,  t h e  r e la t iv e  w e ig h t  o f  th e s e  
c r it e r ia  m u s t  b e  d e te r m in e d  b y  m u c h  m o r e  d e ta i le d  in v e s t ig a t io n s .

B y  p o o lin g  o f  d r i l l in g - p e r f o r m a n e e  in f o r m a t io n ,  r e g io n a l  a s  w e l l  a s  lo c a l  d r i l l in g  
fa c t o r s  c o u ld  b e  s e t  u p  f o r  g e n e ra l in d u s t r y  u s e ,  s o  t h a t  t h e  c o n s id e r a t io n  o f  d r i l l in g  
e q u ip m e n t  w o u ld  b e  o n  a  b a s is  s im i la r  in  s c o p e  to  t h e  d e s ig n  o f  c a s in g  s t r in g s  a n d  th e  
a p p lic a t io n  o f  a r e a l  p r o d u c t io n  fo r m u l® . V a r ia t io n s  in  d r il l in g  p r o g r a m m e s , a s  w e ll  
a s  d if fe re n c e s  i n  p o w e r - p la n t  a n d  e q u ip m e n t  p o w e r - c o n s u m p t io n  e c o n o m ie s ,  c o u ld  b e  
c a t a lo g u e d  o n  t h e  b a s is  o f  o i l - in d u s t r y  e x p e r ie n c e  t o  t h e  e x t e n t  t h a t  t h e  c h o ic e  o f  
d r i l l in g  e q u ip m e n t  w o u ld  b e  f a c i l i t a t e d  b y  a n  in s p e c t io n  o f  c o r r e la te d  r e l ia b le  f a c t s  a n d  
f ig u re s . B e c a u s e  t h e  c o s t  o f  d r i l l in g  e q u ip m e n t  i s  t h e  u lt im a t e  m e a s u r e  o f  i t s  u t i l i t y  
v a lu e ,  t h e  m o s t  d ir e c t  a p p r o a c h  t o  t h e  p r o p o s it io n  o f  s e le c t io n  i s  a lo n g  s o m e  l in e  o f  
c o m p a r a b le  s t a n d a r d s  o f  v a lu e .  A  m e a s u r e  o f  u s e f u l  l i f e  i n  t e r m s  a n a lo g o u s  to  t h e  
w o r k  p e r f o r m e d  h a s  b e e n  s u g g e s te d . U n t i l  t h e  in d u s t r y  a c c e p t s  s o m e  s u c h  s t a n d a r d s  
a s  in d ic a t iv e  f a c t o r s  o f  u s e  a n d  p e r f o r m a n c e , t h e re  w i l l  n o t  b e  a  s u f f ic ie n t ly  c o m m o n  
re fe re n c e  b a s e  f o r  a n y  p r a c t ic a l  c o n s id e r a t io n  o f  u s e f u l  s e le c t io n .  A .  H .  X .

555.* Crown and Travelling Block Design Meets Deep Hole Need. E .  S t e r r e t t .  Oil 
Wkly, 7 .4 .4 7 . 101 ( 5 ) ,  1 5 - 2 6 .— C r o w n  a n d  t r a v e l l in g  b lo c k s ,  r ig id ly  h e ld  t o  f ix e d  o v e r a l l  
s iz e  b y  e x i s t in g  d e r r ic k  c o n d it io n s ,  m e e t  d e e p - d r il l in g  d e m a n d s  b y  u s in g  h ig h - t e n s i le  
m a t e r ia l s ,  in g e n io u s  s h e a v e  a n d  b e a r in g  a r r a n g e m e n t ,  a n d  w it h  s te p p e d -u p  u n i t s  to  
d is t r ib u t e  c o n c e n t r a t e d  b e a r in g  a n d  r u n n in g  lo a d s  o v e r  p r e c is io n - f o r m e d  a r e a s  c a p a b le  
o f m e e t in g  m a x im u m  s t r e s s e s  t h r o u g h  lo n g  o p e r a t in g  l i f e .

T h e  f le e t  a n g le s  f o r m e d  b y  r e e v e d  l in e s ,  a s  d i s t in c t  f r o m  t h a t  o f  t h e  l i v e  l in e ,  a r e  m o r e  
s e r io u s  f r o m  t h e  p o in t  o f  s h e a v e  a n d  l i n e  w e a r  t h a n  t h e  o n e  w h ic h  c o n t in u a l ly  c h a n g e s —  
t h a t  b e t w e e n  t h e  b lo c k s  v a r y in g  i n  v a lu e ,  b u t  a lw a y s  fo r m in g  in  t h e  s a m e  d ir e c t io n ,  
a n d  a f f e c t in g  i n  e a c h  p h a s e  t h e  s a m e  s h o r t  s e c t io n  o f t h e  w ir e  l in e .

R e d u c t io n  o f  t h i s  t r a n s i t o r y  f le e t  a n g le  i s  s e c u r e d  in  m o d e m  b lo c k s  b y  h o ld in g  
s h e a v e  t h i c k n e s s  t o  a  m i n im u m , b y  r a n k i n g  t h e m  in  t w o  d e c k s  in  t h e  c r o w n  b lo c k  a n d  
p la c in g  t h e m  in  t a n d e m  r o w s  i n  t h e  t r a v e l l in g  b lo c k ,  a n d  b y  s e t t in g  t w o  o f  t h e  c-row n- 
b lo e k  s h e a v e s  w i t h  t h e i r  a x e s  a t  r ig h t  a n g le s  t o  t h e  o t h e r s  in  t h e  b lo c k ,  t h u s  e q u ip p in g  
th e  t w o  s h e a v e s  t o  s e r v e  a s  c r o s s - o v e r  u n i t s  a n d  p e r m it t in g  t h e  l in e s  t o  b e  b r o u g h t  b a c k  
o r  s e t  so  t h a t  t h e  r e s u lt a n t  f le e t  a n g le s  a r e  o p p o se d .

C a p s iz in g  e f fe c t , a s  w e l l  a s  t h e  f le e t  a n g le  b e t w e e n  c o r r e s p o n d in g  s h e a v e s  o f  t h e  tw o  
b lo c k s ,  a r e  b o t h  in h e r e n t  i n  t h e  c o m m o n ly  u s e d  “  s p ir a l  ”  r e e v in g  u s e d  in  e i t h e r  le f t -  
o r  r ig h t - h a n d  s t r in g - u p s  w h e n  f iv e -  o r  s ix - s h e a v e  b lo c k s  a r e  lo a d e d  to  c a p a c i t y .  B o t h  
th e s e  lo a d - d is t r ib u t io n  f a c t o r s  a r e  a n t ic ip a t e d  a n d  w e l l  c o v e r e d  in  n e w e r  d e s ig n s  b y  
a d d i t io n s  t o  u s u a l  s a f e t y  f a c t o r s  a n d  t h e  p r o v is io n  o f g r e a te r  b e a r in g  c a p a c it ie s .

R e l a t i v e l y  s o f t  s h e a v e s ,  w i t h  c o n s e q u e n t  c o r r u g a t e d  g ro o v e s  t o  a m p l i f y  r o p e  w e a r ,  
h a v e  b e e n  e n t i r e ly  s u p e r s e d e d  in  t h e  h e a v ie r  t y p e s  w i t h  s p e c ia l  a l lo y  s t e e ls ,  s u s c e p t ib le  
o f  h a r d e n in g  t h r o u g h  h e a t  t r e a t m e n t  u n t i l  th e  c o n t a c t in g  s u r f a c e s  o f  s h e a v e  a n d  w ir e
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ro p e  r e s is t  e q u a l ly  t h e  a b r a d in g  e ffe c ts  o f  s e r v ic e ,  w in d - b o rn e  g r it ,  a n d  t a n g e n t ia l  
c h a f in g  d u e  to  f le e t  a n g le  m is a l ig n m e n t .  F u l l y  h e a t - t r e a t e d  s h e a v e s ,  o f  s p e c ia l  a l lo y  
s t e e l to  d e v e lo p  d e s ire d  t o u g h n e s s  u n d e r  h e a t in g  a n d  q u e n c h in g , f it t e d  to  a c c u r a t e ly  
m a c h in e d  a n d  g r o u n d  b e a r in g  r a c e s ,  p e r m it  a  h ig h - q u a l i t y  g ro o v e  f in is h .  T h e s e  
s h e a v e s ,  b a la n c e d  b o t h  s t a t i c a l l y  a n d  d y n a m ic a l l y ,  d e l iv e r  a  s e r v ic e  life  m a n y  t im e s  
t h a t  s e c u r e d  f r o m  e a r l ie r  d e s ig n s  u n d e r  m u c h  f ig h t e r  lo a d  r a t in g s .

F l u i d  lu b r ic a t io n  o f s h e a v e  b e a r in g s  in  t h e  h e a v ie r  u n it s  h a s  b e e n  a h n o s t  su p e rs e d e d  
b y  p re s s u re - g u n -g re a s e  s y s t e m s .  E a c h  b e a r in g , b e in g  s e lf - c o n ta in e d  a n d  e n c lo s e d  w it h  
g re a se  r e t a in e r s ,  i s  fe d  f ro m  a  s e p a r a t e  f it t in g  in  t h e  e n d  o f  t h e  d r u m  o r  s h a f t  o n  w h ic h  
t h e  b e a r in g s  a re  c a r r ie d .  W h e r e  s o l id  p in s  a r e  e m p lo y e d , th e s e  g re a se -f in e s  a r e  b o re d  
w it h in  t h e  m e t a l ,  w i t h  la t e r a ls  a t  r ig h t  a n g le s  to  t h e  b e a r in g  s i t e s .  O n  t h e  la rg e r  u n it s ,  
w h e r e  a  h o l lo w  d r u m  p r o v id e s  a d e q u a te  s u p p o r t  fo r  t h e  b e a r in g  r a c e s ,  a n  e n d -p la te  
c a r r ie s  t h e  g re a s e  n ip p le s ,  w i t h  f le x ib le  c o n d u it s  t o  t h e  in d iv id u a l  b e a r in g s .  T h e  u s e  o f 
s m a l l  p ip e  f o r m e r ly  e m p lo y e d  fo r  t h i s  p u r p o s e , h a s  b e e n  p r a c t ic a l l y  d is c o n t in u e d , d u e  
to  i t s  t e n d e n c y  t o  w o r k  a p a r t  u n d e r  v ib r a t io n ,  a n d  to  d iv e r t  n e e d e d  lu b r ic a n t  f ro m  
t h e  b e a r in g s  to  t h e  in t e r io r  o f  t h e  d r u m .

T r e n d  o f b lo c k  d e s ig n  is  t o w a r d s  s i m p l i f i c a t i o n ; m o re  c o m p le te  u n it iz a t io n  o f e a c h  
s h e a v e  a n d  a l l  i t s  b e a r in g  c o m p o n e n ts ,  in  w h ic h  m o r e  w id e s p r e a d  u s e  o f p r e s s e d - in  
o u t e r  r a c e s ,  in s t e a d  o f  e m p lo y in g  t h e  in n e r  fa c e  o f  t h e  h u b  fo r  t h i s  s e r v i c e ,  i s  in d i c a t e d ; 
a n d  s p e c if ic a t io n  o f m a t e r ia l s  s u s c e p t ib le  o f h a v in g  in c o r p o r a t e d  in  t h e m , t h r o u g h  h e a t  
t r e a t m e n t  a n d  f la m e  h a r d e n in g ,  la s t in g  w e a r in g  s u r f a c e s  w h ic h  w i l l  e l im in a t e  r e 
w o r k in g  u n t i l  t h e  s e r v ic e  fife  o f  t h e  u n i t  in v o lv e d  h a s  b e e n  e x h a u s te d .

T h i s  e x t e n s iv e  p a p e r  i s  i l lu s t r a t e d  w it h  p h o to g r a p h s  o f  r e p r e s e n t a t iv e  b lo c k s ,  e a c h  
o f w h ic h  i s  d e s c r ib e d  in  d e ta i l .  A .  H .  N .

556.* Recover over Mile of Drill Pipe against Difficult Odds. N . X .  L y o n .  Oil Wkly,
7 .4 .4 1 , 101 (5 ) ,  2 8 .— A  c o m b in a t io n  o f  s u lp h u r  g a s ,  b r in e ,  a n d  h ig h  p r e s s u r e s  c o n s t it u t e d  
o n e  o f  t h e  m a jo r  t r o u b le s  in  d r i l l - p ip e  r e c o v e r y  w o r k .  I n  g o in g  in  a n d  c o m in g  o u t  o f 
t h e  h o le  b r in e  f lo w e d  in  t o r r e n t s ,  a n d  t h e  s u lp h u r  g a s  r e n d e r e d  n e c e s s a r y  p e r io d ic  
s h u t - d o w n s  fo r  f r e s h  a ir .  A  p a i r  o f  r u b b e r  g lo v e s  o r d in a r i ly  b e c a m e  w o r t h le s s  d u r in g  
o n e  o p e r a t io n  o f  p u l l in g  o u t  o r  g o in g  in to  t h e  h o le , d u e  to  r e a c t io n  o f t h e  s a l t  a n d  s u lp h u r .

T o  a d d  t o  t h e  d if f ic u lt ie s ,  b a d ly  f r a c t u r e d  d r i l l  s t e m  b o x e s ,  a n d  in  s o m e  c a s e s  c o m 
p le t e ly  p a r t e d  p ip e ,  w e r e  fo u n d . T h i s  i s  b e l ie v e d  to  h a v e  b e e n  d u e  to  t h e  c o m b in a t io n  
o f s u lp h u r  g a s ,  b r in e ,  a n d  p r e s s u r e s ,  w h ic h  s e t  u p  a  c r y s t a l l i z a t io n  a c t io n  t h a t  s p l i t  th e  
b o x e s ,  c a u s in g  f r a c t u r e s  t h e  w id t h  o f  a n  o r d in a r y  p e n c i l  a n d  c o m p le t e  p a r t in g  o f t h e  
p ip e  a t  t h e  b o x e s  in  s o m e  in s t a n c e s .

T h e  b r e a k - u p  o f  t h e  p ip e  a t  t h e  b o x e s  p r o b a b ly  p r e v e n t e d  f u l l  r e c o v e r y  o f t h e  p ip e -  
s t r in g .  T h a t  r e c o v e r y  to  6 4 0 0  f t .  w a s  o b t a in e d  u n d e r  c o n d it io n s  e x p e r ie n c e d  is  
r e g a rd e d  a s  e x c e p t io n a l ,  fo r  t h e  p ip e  r e c o v e r e d  h a d  f o r t y - s e v e n  s p l i t s .  B r id g e s  b o t h  
in s id e  a n d  o u t s id e  t h e  d r i l l  p ip e  b a u lk e d  a t t e m p t s  to  c ir c u la t e  m u d ,  s o  t h e  e n t ir e  f is h in g  
o p e r a t io n  h a d  to  b e  c a r r ie d  o n  w it h o u t  b e n e f it  o f  e v e n  p a r t i a l  c o n t r o l  w i t h  m u d .  
A p p r o x im a t e ly  1 3 4 4  f t .  o f p ip e  r e m a in s  in  t h e  h o le .  I t  i s  b e l ie v e d  t o  b e  c o m p le t e ly  
t r a p p e d  b y  b r id g in g  a n d  to  b e  u n r e c o v e r a b le  d u e  to  t h e  c o u n t le s s  s p l i t s  a n d  f r a c t u r e s  

i n  t h e  p ip e - b o x e s .
D e t a i l s  o f  t h e  r e c o v e r y  o p e r a t io n s  a r e  g iv e n .  A f t e r  r e c o v e r in g  m a n y  s e c t io n s ,  s id e 

t r a c k in g  w a s  u s e d . M u d  t r o u b le s  a r e  d e s c r ib e d  w it h  t h e  m e t h o d s  u s e d  to  o v e rc o m e  
t h e m .

T h i s  w e l l— B a t e s o n  1— is  t h e  f i r s t  a t t e m p t e d  d e e p  w e l l  in  t h e  M ic h ig a n  b a s in ,  a n d  
o n  i t s  c o m p le t io n  a r e  h in g e d  in  n o  s m a l l  m e a s u r e  th e  s t a r t in g  o f  t w o  o r  m o r e  o t h e r  d e e p  
w e ll s  t h i s  y e a r .  W it h o u t  q u e s t io n  t h e  g a s - d is t i l la t e  p a y  a t  7 7 7 6  f t .  o ffe rs  e n c o u ra g e 
m e n t  fo r  d e e p e r  b e d s  in  M ic h ig a n ,  b u t  i t  i s  n o t  e n t i r e ly  a d e q u a te  p ro o f . P ro d u c t io n  
i s  f r o m  a n  u n c la s s if ie d  b e d  o f t h e  p r e d o m in a t e ly  s a l t  z o n e s  o f t h e  S a f in a .  M a n y  
g e o lo g is t s  b e lie v e  t h a t  t h e  h ig h  p r e s s u r e s  a n d  lo w  v o lu m e  o f g a s  a r e  in d ic a t iv e  o f s a lt  
p r o d u c t io n .  A .  H .  N .

557.* Relationship of Drilling Contractor to Oil Operator. A .  R o w a n .  Oil Wkly,
7 .4 .4 1 . 101 ( 5 ) ,  3 6 . Paper presented before Am erican Petroleum Institute .— T h e  
r e la t io n s h ip  o f th e  d r i l l in g  c o n t r a c t o r  to  t h e  o p e r a t o r  i s  s u b s t a n t ia l ly  t h a t  o f  th e  
e m p lo y e e  to  th e  e m p lo y e r .  P r a c t i c a l l y  a l l  d r i l l in g  c o n t r a c t s  a r e  m a d e  o n  th e  b a s is  of 
w h a t  is  k n o w n  a s  a  fo o ta g e  c o n t r a c t .  T h e  c o n t r a c t o r  m a k e s  th o  h o le  a n d  p e r f o r m s  th e
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la b o u r  n e c e s s a r y  t o  s e t  t h e  p ip e  a n d  c o m p le te  t h e  w e l l ,  a n d  t h e  o p e r a t o r  f u r n is h e s  t h e  
m a t e r ia ls  a n d  s p e c ia l  s e r v ic e s ,  s u c h  a s  c e m e n t in g , e le c t r ic a l  lo g g in g , e tc .

I n  c o n s id e r in g  t h e  p r ic e  to  b e  p a id  a  c o n t r a c t o r  fo r  h i s  w o r k ,  i t  s h o u ld  b e  b o r n e  in  
m m d  t h a t  t h e  c o n t r a c t o r  h a s  n o  c o n t r o l  o v e r  t h e  p r ic e  h e  p a y s  fo r  s u p p l ie s ,  s u c h  a s  
w ir e  l in e s ,  d r i l l  p ip e ,  d r i l l in g  b i t s ,  a n d  o t h e r  n e c e s s a r y  r e p a ir s  to  h is  e q u ip m e n t .  H i s  
o n ly  c o n t r o l  o v e r  c o s t  i s  in  t h e  w a g e s  w h ic h  h e  p a y s  h is  e m p lo y e e s ,  a n d  t h e  e f f ic ie n c y  
of th e s e  e m p lo y e e s  in  t h e  c o n d u c t  o f  t h e i r  w o r k ,  so  a s  n o t  to  a b u s e  h is  e q u ip m e n t ,  b u t  
in s t e a d  to  o p e r a te  t h e m  i n  t h e  m o s t  e c o n o m ic a l  w a y  p o s s ib le .  T h e  c a r e  a n d  s e le c t io n  
o f th e s e  e m p lo y e e s  a r e  o f  t h e  u t m o s t  im p o r t a n c e ,  n o t  o n ly  to  t h e  o p e r a t o r ,  b u t  a ls o  
to  th e  c o n t r a c t o r .  T h e s e  e m p lo y e e s ,  in c lu d in g  t h e  t o o l- p u s h e r ,  a re  r e a l ly  t h e  e m -  
p lo y e e s  o f  t h e  o p e r a t o r ,  s in c e  t h e y  a r e  t a k in g  o r d e rs  f r o m  h im — p o s s ib ly  n o t  d ir e c t l y  
b u t  t h r o u g h  t h e  c o n t r a c t o r — a n d  t h e  e f f ic ie n t  e x e c u t io n  o f  t h e ir  w o r k  is  o f  p r im e 
im p o r t a n c e  to  t h e  o p e r a to r .

I n  t h e  o p e r a t io n  o f  d r i l l in g  r ig s ,  i f  a  c o n t r a c t o r  c a n  o p e r a t e  h i s  d r i l l in g  r ig s  in  a  g iv e n  
f ie ld  o n  a  c o n t in u o u s  b a s is — i.e., lo c a t io n s  w a it in g  b e fo re  t h e  c o m p le t io n  o f t h e  w e ll  
o n  w h ic h  h e  is  t h e n  w o r k in g — h is  c o s t s  w i l l  b e  m a t e r ia l ly  le s s  t h a n  i f  e a c h  w e l l  i s  f in is h e d  
a n d  a  p e r io d  o f  t im e  t h e n  e la p s e s  b e fo re  t h e  c o m m e n c e m e n t  o f  a n o t h e r .  L ik e w is e ,  i f  a  
c o n t r a c t o r  c a n  o p e r a te  tw o  o r  m o re  r ig s  in  a  g iv e n  f ie ld ,  h is  o p e r a t in g  c o s t s  a r e  le s s e n e d .  
I n  b o t h  th e s e  in s t a n c e s  t h e  c o n t r a c t o r  p a s s e s ,  o r  s h o u ld  p a s s ,  th e s e  s a v in g s  o n  to  th e  
o p e ra to r  b y  r e d u c in g  t h e  c o n t r a c t  p r ic e  p e r  fo o t.

T h e  f u n c t io n  o f  t h e  c o n t r a c t o r  i s  to  p e r f o r m  t h e  w o r k  r e q u ir e d  b y  t h e  o p e r a t o r  in  a  
f ir s t - c la s s ,  w o r k m a n - l ik e  m a n n e r ,  a n d  a t  a  c o s t  c o m p a r a b le  w i t h  t h a t  o f  t h e  o p e ra to r  
i f  h e  r a n  h is  o w n  t o o ls ,  t a k in g  in t o  c o n s id e r a t io n ,  o f  c o u r s e ,  a l l  e le m e n ts  o f s u c h  c o s t .  
T h e s e  s h o u ld  in c lu d e  p r o p e r  c h a r g e s  fo r  d e p r e c ia t io n , o b s o le s c e n c e , o v e r h e a d , a n d  s u p e r 
v is io n ,  a n d  a ls o  c a m p  f a c i l i t ie s  fo r  h is  e m p lo y e e s , a n n u it ie s ,  in s u r a n c e ,  e t c . ,  t o g e th e r  
w it h  a n y  o t h e r  b e n e f it s  g iv e n  t o  h is  e m p lo y e e s ,  a n d  h a z a r d .  W i t h  t h e  p r o p e r  c o 
o p e ra t io n  b e t w e e n  c o n t r a c t o r  a n d  o p e r a t o r  t h i s  c a n  b e  d o n e , th e  r e s u lt in g  a d v a n ta g e  
to  t h e  o p e r a t o r  b e in g  t h e  e l im in a t io n  o f  in v e s t e d  c a p it a l  a n d  d e c r e a s e  in  n u m b e r  o f 
e m p lo y e e s  a n d  p o s s ib le  la b o u r  t r o u b le s .  T h e  c o n t r a c t o r ,  b e in g  a  s m a l l  o r g a n iz a t io n ,  
c a n  p r o b a b ly  r u n  h is  o r g a n iz a t io n  w i t h  le s s  l ik e l ih o o d  o f  la b o u r  t r o u b le  t h a n  t h e  
o p e ra to r , b e c a u s e  o f  t h e  p e r s o n a l  c o n t a c t  w i t h  h is  m e n .

O t h e r  it e m s  a r e  d is c u s s e d . A .  H .  N .

558.* Wells Slightly Deeper in 1941 and Footage Relatively Large. A n o n .  Oil Wkly,
2 1 .4 .4 1 ,101 (7 ) , 2 2 .— W e ll s  d r i l le d  in  t h e  f i r s t  t h r e e  m o n th s  o f 1941 w e re  s l ig h t ly  d e e p e r ,  
o n  t h e  a v e r a g e , t h a n  t h o s e  c o m p le t e d  in  t h e  c o r r e s p o n d in g  m o n th s  o f  1 9 4 0 . C o n s e 
q u e n t ly ,  t o t a l  fo o ta g e  d r i l le d  h a s  c o n t in u e d  r e la t iv e ly  la r g e ,  h a v in g  f a l le n  s h o r t  o f  
t h a t  fo r  la s t  y e a r  o n ly  b y  a b o u t  t h e  s a m e  s m a l l  p r o p o r t io n  a s  c o m p le t io n s  h a v e  la g g e d .

C o m p a r a t iv e  d a t a  f o r  t h e  in t e r v a l  1 9 2 5 - 1 9 4 1  a r e  p r e s e n t e d  fo r  n u m b e r  o f  w e lls  
c o m p le te d , t o t a l  fo o ta g e  d r i l le d ,  a n d  a v e r a g e  d e p t h / w e ll  fo r  e a c h  y e a r .  A .  H .  N .

559.* New Methods and Equipment Lower Drilling Costs. A .  F .  L a g e r .  Oil Wkly,
2 1 .4 .4 1 , 101 ( 7 ) ,  2 6 . Paper presented before American Petroleum Institute .-— T h e  
p a p e r  d e a ls  in  p a r t ic u la r  w i t h  p r a c t ic e s  in  t h e  I l l i n o i s  B a s in ,  a n d ,  b e c a u s e  t h e  r o t a r y  
is  th e  m a in  s y s t e m  u s e d ,  t h e  d is c u s s io n  i s  e n t i r e ly  c o n f in e d  to  t h i s  t y p e  o f  r ig .  I n  
g e n e ra l,  t h e  I l l i n o i s  B a s i n  h a s  o ffe re d  m a n y  o p p o r t u n it ie s  fo r  d e ta i le d  b i t  s t u d ie s ,  a n d  
i t  c a n  b e  p o in t e d  o u t  t h a t  t h e  r e s u l t  o f  t h e  c o m b in e d  e ffo r ts  o f  o p e r a to r s  a n d  m a n u 
f a c t u r e r s  a l ik e  h a s  b e e n  t o  r e d u c e  b it  c o s t s  a s  m u c h  a s  5 0 % .  I n  r e d u c in g  s u c h  c o s t s  
th e  p e n e t r a t io n  r a t e / b i t  h a s  b e e n  m a t e r ia l ly  in c re a s e d , a l l  o f w h ic h  h a v e  c o m b in e d  to  
p la c e  I l l i n o i s  r o t a r y  d r i l l in g  o n  a  c o s t  b a s is  c o m p a r a b le  to  o t h e r  a r e a s .

A s  m ig h t  b e  e x p e c t e d , t h e  a b r a s iv e  n a t u r e  o f  t h e  fo r m a t io n s  c a u s e s  s e v e r e  e ro s io n  
a c t io n  o n  t h e  b o d y  o f  t h e  d r i l l - p ip e  a n d  t o o l - jo in t s .  O r d in a r i l y  t h e  fife  o f  d r i l l - p ip e  
a n d  t o o l- jo in t s  i s  a b o u t  t h e  s a m e , a n d  a  c o m m o n ly  a c c e p t e d  f ig u re  in  t h e  M id - C o n t in e n t  
i s  f r o m  7 5 ,0 0 0  to  1 0 0 ,0 0 0  f t .  H o w e v e r ,  in  t h e  I l l i n o i s  f ie ld  i t  w a s  fo u n d  d u r in g  t h e  e a r ly  
d r i l l in g  t h a t  i t  w a s  n e c e s s a r y  t o  r e p la c e  t o o l- jo in t s  a t  f r o m  1 5 ,0 0 0  to  2 0 ,0 0 0  f t .  a n d  to  
r e t ir e  t h e  d r i l l - p ip e  a t  4 0 ,0 0 0 - 5 0 ,0 0 0  f t .  T h e r e f o r e  t h e  d r i l l - p ip e  u s u a l ly  c o n s u m e d  
t h r e e  to  fo u r  s e t s  o f  t o o l - jo in t s .  I n  a n  e n d e a v o u r  to  c o r r e c t  t h i s  c o n d it io n  s e v e r a l  
s te p s  h a v e  b e e n  t a k e n  w i t h  b e n e f ic ia l  r e s u lt s .  S u r f a c e  r e b u i ld in g  o f  t o o l - jo in t s  
e m p lo y in g  r ib b o n s  o f  s t e e l  o r  w e ld e d  s le e v e s  a r e  b e in g  u s e d , w h ic h  g r e a t ly  r e d u c e s  t h e  
c o s t  o f  r e p a ir s .
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O n e  o f th e  m o s t  im p o r t a n t  c o n t r ib u t io n s  to  r o t a r y  d r i l l in g  in  I l l i n o i s  h a s  b e e n  t h e  
d e v e lo p m e n t  o f f ie ld - a p p lie d  t o o l- jo in t s .  I n  t h e  p a s t  i t  h a s  a lw a y s  b e e n  n e c e s s a r y  to  
h a u l  d r i l l - p ip e  to  a  m a c h in e  s h o p  fo r  b u c k in g  o ff  a n d  b u c k in g  o n  n e w  t o o l- jo in t s .  
N e w  s h r i n k  g r ip - jo in t s  h a v e  b e e n  d e v e lo p e d  w h ic h  c a n  b e  a p p lie d  to  d r i l l - p ip e  o n  lo c a 
t io n  w it h o u t  t h e  n e c e s s it y  o f m a c h in e - s h o p  la b o u r  a n d  e q u ip m e n t .  A l t h o u g h  n o  
a c t u a l  d a t a  a re  a v a i la b le ,  i t  i s  b e lie v e d  t h a t  b e t t e r  c o s t s  c a n  b e  a t t a in e d  t h r o u g h  t h e  
u s e  o f r e p la c e a b le  jo in t s  t h a n  b y  r e b u ild in g  o r  h a r d  fa c in g  w o r n  jo in t s .

T h e  d e v e lo p m e n t  o f  h y d r a u l i c  to r q u e  c o n v e r t e r s  fo r  u s e  in  d r iv in g  r o t a r ie s  is  a  
n o t a b le  a d v a n c e  m a d e  d u r in g  t h e  la s t  t w o  y e a r s ,  a n d  i s  f in d in g  f a v o u r  a m o n g  o p e ra to r s .  
T h r o u g h  i t s  u s e  a n  in f in it e  n u m b e r  o f s p e e d s  a r e  o b t a in a b le ,  w it h  in s t a n t  a p p lic a t io n  
o f  m a x im u m  p o w e r  w h e n  n e e d e d .

T h e  p r o b le m  o f lo s t  c i r c u la t io n  is  b e in g  m o re  e f f ic ie n t ly  h a n d le d  th r o u g h  t h e  u se  of 
a  n e w ly  d e v e lo p e d  in s t r u m e n t  fo r  f in d in g  f lu id  le v e ls  in  t h e  h o le s  a f t e r  c ir c u la t io n  h a s  
b e e n  lo s t ,  a n d  in  c h e c k in g  t h e  p la c e m e n t  o f  c e m e n t  so  t h a t  so m e  o f t h e  s lu r r y  i s  le f t  
in  t h e  h o le  a n d  t h e  r e s t  p la c e d  im m e d ia t e ly  a r o u n d  t h e  w e ll-b o re .

A  p r e s s u r e  c o r e - b a r r e l  is  b e in g  u s e d  e x p e r im e n t a l ly  in  t h e  a r e a  a t  t h e  p r e s e n t  t im e .  
T h e  p u r p o s e  o f  t h i s  t y p e  o f  b a r r e l  i s  to  r e c o v e r  a  c o re  w h ic h  i s  a s  n e a r ly  a s  p o s s ib le  in  
i t s  o r ig in a l  c o n d it io n .  A .  H .  N .

560.* California Operators set Fast Drilling Time. L .  P .  S t o c k m a n .  Oil Gas J . ,
1 3 .3 .4 1 , 39 ( 4 4 ) , 37.-— V a r io u s  r e c o r d s  a r e  d e s c r ib e d  fo r  f a s t  d r i l l in g  a n d  c o m p le t io n .  
F o r  in s t a n c e ,  in  t h e  T e n  S e c t io n  f ie ld ,  S h e l l  O i l  C o . s h o w e d  a n  a v e r a g e  o f  4 1 2  f t . / d a y  
t o t a l  e la p s e d  t im e  in  K e r n  C o u n t y  L a n d ,  w h ic h  w a s  f in is h e d  a t  8 2 3 5  f t . ,  b u t  i t  
m u s t  b e  r e m e m b e r e d  t h a t  in  t h i s  t o t a l  t im e  t h e  c o m p a n y  la n d e d  s u r f a c e  p ip e , a  
c o m b in a t io n  o i l  s t r in g  a n d  2 - in . t u b in g  a n d  h a d  t h e  w e l l  o n  p r o d u c t io n  in  t w e n t y  
d a y s .  T h e  a c t u a l  fo o ta g e  a v e r a g e  w a s  a b o u t  45 1  f t .  d a i ly ,  e x c lu s iv e  o f t im e  s p e n t  in  
c e m e n t in g .

T h e  f a s t e s t  d r i l l in g  t im e  o n  r e c o r d  w a s  m a d e  in  t h e  W ilm in g t o n  f ie ld  o f  L o s  A n g e le s  
B a s i n  b y  t h e  K e r n  D r i l l in g  C o . ,  w h ic h  o n  a  n ig h t  t o m  m a d e  1 5 9 5  f t .  in  8 h r s .  fo r  a n  
a v e r a g e  o f  19 9-3  f t . / h r .  A  d e p t h  o f  2 7 1 3  f t .  w a s  r e a c h e d  in  4 0  h r s . ,  a n d  t h is  in c lu d e d  
a n  e le c t r ic a l  s u r v e y ,  d ir e c t io n a l  s u r v e y ,  m u d  c o n d it io n in g , a n d  r u n n in g  c a s in g  w h ic h  
c o n s u m e d  14  h r s .  T h e  4 0  h r s .  d r i l l in g  t im e  to  2 7 1 3  f t .  a ls o  in c lu d e d  t h e  la n d in g  o f 
8-|- in . c a s in g  a s  a  w a t e r  s t r in g  a t  2 7 1 0  f t .  A c t u a l  t im e  o n  b o t t o m  o f  t h e  h o le  a p p r o x i 
m a t e d  2 5  h r s .  a s  f a r  a s  a c t u a l  d r i l l in g  is  c o n c e r n e d .

O t h e r  in t e r e s t in g  d a t a  a r e  in c lu d e d  fo r  d if fe re n t  f ie ld s  o f  C a l i f o r n ia .  A .  H .  N .

561.* Maintenance and Operation of Rotary Drilling Lines. H .  F .  S im o n s .  Oil Gas J . ,
1 3 .3 .4 1 , 39 ( 4 4 ) , 3 9 .— T h e  f a c t  t h a t  n o  m o n e y  i s  b e in g  m a d e  b y  a  r o t a r y  d r i l l in g  r ig  
w h e n  t h e  b i t  is  o ff  b o t t o m  h a s  le d  d r i l le r s  to  o p e ra t e  t h e  h o i s t  a t  m a x im u m  s p e e d  w h ile  
m a k in g  a  t r ip .  T h e  la t e r - t y p e  r ig s  a r e  c a p a b le  o f h ig h  d r u m  s p e e d s  a n d  h a v e  a  
c a p a c i t y  fo r  o v e r  6 0 0 0  f t . / m in .

S u c h  s p e e d s  f r e q u e n t ly  le a d  to  m a n y  c o m p lic a t io n s  w h ic h  a f f e c t  t h e  e f f ic ie n c y  a n d  
s e r v ic e  o f t h e  w ir e  r o p e . A b o u t  4 0 0 0  f t . / m in .  i s  t h e  m a x im u m  s p e e d  a t  w h ic h  t h e  lin e  
w i l l  s p o o l s m o o th ly  a n d  e v e n ly  ; w h e n  t h is  r a t e  i s  e x c e e d e d  t h e r e  is  d a n g e r  o f  b a l l in g  
u p  a n d  o v e r la p p in g  o n  t h e  d r u m , p a r t ic u la r ly  i f  t h e  b lo c k s  a r e  n o t  lo a d e d .

R u n n i n g  lo n g  s t r in g s  o f  p ip e  in  t h e  h o le  a t  h ig h  s p e e d s  is  a ls o  d a n g e r o u s ,  fo r  i f  t h e  
b it  s t r ik e s  a  s h e lf  o r  t ig h t  p la c e  in  t h e  h o le ,  t h e  l in e  w i l l  c o n t in u e  t o  u n r e e l  u n t i l  t h e  
d r u m  r o t a t io n  is  s t o p p e d  b y  t h e  d r i l le r  a p p ly in g  t h e  b r a k e .  I f  t h e  p ip e  t h e n  b e c o m e s  
f re e  i t  w i l l  d r o p  u n t i l  th e  s l a c k  is  t a k e n  o u t  o f  t h e  l in e .  T h e  m o m e n t u m  o f  t h e  d ro p  
m a y  e x c e e d  t h e  b r e a k in g  s t r e n g t h  o f  t h e  l in e  i f  to o  m u c h  s l a c k  w a s  r u n  o ff  t h e  d r u m .  
A  p r e f o r m e d  l in e  h a s  g r e a te r  f le x ib i l i t y  a n d  le s s  t e n d e n c y  t o  t w i s t  u n d e r  l ig h t  lo a d s  

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

o f  c o ils  o r  h a lf - c o i ls  s h o u ld  n e v e r  b e  r e m o v e d . R a t h e r  t h e  a m o u n t  o f  t h e  l in e  c u t  off 
t h e  d r u m  s h o u ld  b e  so  m a n y  c o i ls  a n d  a  f r a c t io n  o f a  c o i l ,  o n e - f o u r t h  a n d  t h r e e - fo u r th s  
b e in g  t h e  b e s t .  T h i s  c h a n g e s  t h e  p o r t io n  o f  t h e  l in e  a t  t h e  m a jo r  a n d  m in o r  c ro s s -o v e r  
o f  e a c h  c o il .  C u t t in g  o n  t h e  e v e n  o r  t h e  h a lf - c o i l  w i l l  n o t  c h a n g e  t h e  c r o s s - o v e r  p o in t s ,  
a n d  p a r t  o f t h e  p u r p o s e  o f  c h a n g in g  t h e  p o s it io n  o f t h e  l in e  w i l l  b e  d e fe a te d . T h e  
p e r io d ic  a n d  s y s t e m a t ic  c h a n g in g  o f  t h e  p o s it io n  o f t h e  w ir e  r o p e  o n  t h e  d r u m  is  th e  
m o s t  im p o r t a n t  m e a n s  o p e n  to  th e  d r i l l in g  c o n t r a c t o r  o f  le n g t h e n in g  t h e  l i f e  o f th e  
d r i l l in g  lin o .
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W h e n  a  n ew  w ir e  ro p e  is  b e in g  p la c e d  o n  a  d r u m , o r  t h e  e n d s  o f lin e  a l r e a d y  in  s e r v ic e  
a re  b e in g  in t e r c h a n g e d ,  th e  n e w  ro p e  o r  s e c t io n  s h o u ld  b e  lo a d e d  g r a d u a l ly  a n d  s h o u ld  
see  a s  m u c h  m i ld  s e r v ic e  a s  p o s s ib le  b e fo re  i t  i s  s u b je c t e d  to  h e a v y  lo a d s .  T h i s  p r a c t ic e  
is  to  p u l l  a l l  b u t  t e n  o r  t w e lv e  s t a n d s  o f  p ip e  ( m a n u f a c t u r e r s  r e c o m m e n d  t h e  fo rm e r ,  
w h ile  d r i l le r s  g e n e r a l ly  u s e  t h e  la t t e r )  f r o m  t h e  h o le  a n d  t h e n  p e r f o r m  t h e  c h a n g e - o v e r .  
T h e  w ir e  r o p e  t h u s  h a s  a m p le  t im e  to  a d j u s t  i t s e l f  b e fo re  i t  i s  h e a v i ly  lo a d e d .

B e c a u s e  o f  t h e  r i s k  t o  h u m a n  li f e  a n d  p r o p e r t y  in v o lv e d ,  i t  is  c o n s id e r e d  d a n g e r o u s  to  
r u n  a  ro p e  h a v in g  a  s a f e t y  f a c t o r  le s s  t h a n  3 -7 5 . T h i s  r e p r e s e n t s  7 5 %  o f  t h e  s t r e n g t h  
o f a  w ir e  ro p e  h a \  in g  a  s a f e t y  f a c t o r  o f  5  w h e n  in s t a l le d .  S o m e  w ir e  ro p e s  w h e n  n e w  
h a v e  a  g r e a t e r  s a f e t y  f a c t o r  t h a n  t h i s ,  a n d  c a n  c o n s e q u e n t ly  b e  u s e d  w it h  a  s m a l le r  
p e rc e n ta g e  o f t h e  r e m a in in g  s t r e n g t h .

T h e  s im p le s t  w a y  t o  o b t a in  a l l  t h e  n e c e s s a r y  in f o r m a t io n  fo r  e s t im a t in g  t h e  r e m a in in g  
s t r e n g t h  is  to  c o u n t  a n d  l i s t  t h e  b r o k e n  w ir e s  b y  s t r a n d s .  W ir e  E n g in e e r in g  p r e s e n t s  
s e v e r a l r e - r o p in g  c h a r t s  fo r  d if fe r e n t  t y p e s  o f  r o p e s  fo r  u s e  in  o t h e r  in d u s t r ie s .  T h e s e  
m a y  bo u s e d  fo r  t h e  c o n s t r u c t io n  o f  c h a r t s  fo r  w ir e  ro p e s  u s e d  in  d r i l l in g  s e r v ic e .

A .  H .  N .

562.* Repair oi Surface Casing on Rotary Drilling Wells. H .  F .  S im o n s .  Oil Gas
2 0 .3 .4 1 , 39 (4 5 ) ,  5 4 .— V a r io u s  r e a s o n s  fo r  f a i lu r e  i n  s u r f a c e  p ip e s  a r e  d is c u s s e d , r a n g in g  
f ro m  im p r o p e r  in s t a l l a t io n  a n d  o p e r a t io n  to  a c c id e n t a l  c a u s e s .  G e n e r a l ly  f a i lu r e  in  t h e  
s u r fa c e  p ip e  o c c u r s  s u d d e n ly  a n d  w it h o u t  w a r n in g .  I f  t h e  b r e a k  i s  i n  t h e  u p p e r  p o r t io n ,  
th e  f ir s t  s ig n  w i l l  b e  a  r e d u c t io n  i n  t h e  m u d  in  t h e  f lo w - lin e ,  w h i l s t  t h e  c e l la r  w i l l  b e g in  
to  f i l l  u p  a n d  m u d  w i l l  s t a r t  f lo w in g  a r o u n d  u n d e r  t h e  d e r r ic k  f lo o r . B r e a k s  in  th e  
lo w e r p o r t io n  o f t h e  p ip e  w i l l  c a u s e  a  b in d in g  o f t h e  d r i l l - s te m , o r  m a y  n o t  b e  n o t ic e d  
u n t il  t h e  b i t  fo u ls  o n  t h e  b ro k e n - o f f  p o r t io n  a s  t h e  d r i l l - p ip e  i s  b e in g  p u l le d  f r o m  t h e  
hole.

R e p a i r  o f  a n  u p p e r  b r e a k  i s  r a t h e r  s im p le ,  t h e  t o p  p o r t io n  o f  t h e  p ip e  b e in g  p u lle d  
fro m  t h e  h o le  a n d  a  d ie  c o l la r  o r  n ip p le  in s t a l l e d  o n  i t .  T h e  t o p  p o r t io n  c a n  t h e n  b e  
s c re w e d  in t o  t h e  lo w e r  a n d  c e m e n t  p u m p e d  d o w n  a r o u n d  t h e  o u t s id e  o f  t h e  c a s in g  to  
re in fo rc e  i t .  I f  t h e  t o p  p o r t io n  c a n n o t  b e  p u l le d  f r o m  t h e  h o le ,  a  b r id g e  c a n  b e  p la c e d  
in  t h e  lo w e r  s e c t io n  a n d  c e m e n t  s q u e e z e d  t h r o u g h  t h e  b r e a k .  T h e  p ip e  s h o u ld  b e  
c e n tre d  t o  in s u r e  a  g o o d  jo b .

I f  t h e  b o t t o m  s e c t io n  h a s  n o t  f a l le n  d o w n  t h e  h o le ,  i t  c a n  b e  r e - c e n t r e d  a n d  t h e n  
c e m e n te d  in  p la c e .  F o r  c e n t r in g  t h e  p ip e  a  lo n g  s p e a r  c a n  b e  m a d e  f r o m  a  t r e e  o r  
t im b e r , w i t h  a  g r o o v e  c u t  d o w n  o n e  s id e  t o  p e r m it  p a s s a g e  o f  t h e  c e m e n t .  T h i s  m a y  
be r u n  o n  t h e  b o t t o m  o f  t h e  d r i l l - p ip e  o r  b e lo w  a  p a c k - o f f  to o l ,  w h ic h  w i l l  fo r c e  t h e  
c e m e n t  d o w n w a r d  a n d  a r o u n d  t h e  lo o s e  s e c t io n  o f  p ip e .  T h e  s a m e  m e th o d  c a n  b e  u s e d  
to  c e m e n t  in  p la c e  a  s e c t io n  o f  s u r f a c e  c a s in g  w h ic h  h a s  f a l le n  a  c o n s id e r a b le  d is t a n c e .

A  n e w  m e t h o d  o f  r e p a ir in g  s u c h  b r e a k s  w a s  in t r o d u c e d  d u r in g  t h e  p a s t  y e a r .  I t  w a s  
o r ig in a l ly  d e s ig n e d  t o  r e p a ir  p r o d u c in g  s t r in g  o r  c a s in g ,  t h e  b o t t o m  p o r t io n  o f  t h e  
s t r in g  h a v in g  f a l le n  d o w n  t h e  h o le  w h ile  a  w in d o w  w a s  b e in g  c u t  o p p o s ite  a n  u p p e r  
p r o d u c in g  s e c t io n .  I t  h a s  s in c e  b e e n  u s e d  to  r e p a ir  s e v e r a l  s u r f a c e - c a s in g  b r e a k s .

T h e  o b je c t iv e  i s  t h e  r e t u r n  o f  f a l le n  s u c t io n - p ip e  to  i t s  o r ig in a l  p o s it io n , c e n t r in g  i t  in  
t h e  h o le  a n d  t h e n  c e m e n t in g  i t  in  p la c e .  A  c e m e n t  r e t a in e r  i s  m o d if ie d  s o  t h a t  i t  
b e c o m e s  a  c a s in g  s p e a r  i n  a d d i t io n  t o  a  m e a n s  o f  f o r c in g  d r i l l in g  f lu id  a n d  c e m e n t  
s lu r r y  a r o u n d  t h e  p ip e .  A .  H .  X .

563.* Refrigerated Mud Proposed for Overcoming Heaving Shale. C .  P .  B o w ie  a n d  
R .  V .  H ig g in s .  Oil Gas . / . ,  2 0 .3 .4 1 , 39 (4 5 ) ,  6 0 .— T h e  u s e  o f  o i l  a s  a  d r i l l in g  f lu id  in  
h e a v in g  s h a le  lo c a l i t ie s  i s  d is c u s s e d .  T h e  a u t h o r s  b e lie v e  t h a t  a  m o re  s a t i s f a c t o r y  
a n d  le s s  e x p e n s iv e  d r i l l in g  f lu id  w o u ld  b e  a  “  w a t e r - in - o i l  ”  e m u ls io n  in  w h ic h  t h e  w a t e r  
p h a s e  is  a  r e f r ig e r a n t ,  s u c h  a s  c a lc iu m  c h lo r id e .  T h i s  c o u ld  b e  a  “  lo o se  ”  e m u ls io n  
c o n ta in in g  a  s m a l l  q u a n t i t y  o f  o i l  a n d  w a l l - b u i ld in g  m a t e r ia l  a n d  a  la r g e  q u a n t i t y  o f  
r e f r ig e r a n t ,  a s  t h e  t w o  f lu id s  w o u ld  b e  a g it a t e d  d u r in g  d r i l l in g  o p e r a t io n s  a n d  w o u ld  
th e re fo re  n o t  s e p a r a t e .  I t  m a y  n o t  b e  n e c e s s a r y  to  u s e  a n  e m u ls io n , a s  a  m ix t u r e  o f  
o il a n d  w a t e r  d o e s  n o t  f lo w  n e a r ly  a s  r e a d i ly  t h r o u g h  p o r o u s  m e d iu m s — t h e  f o r m a t io n  
o r  t h e  m u d  c a k e  o n  t h e  w a l l— a s  d o  s in g le - p h a s e  l iq u id s .

E x p e r im e n t s  b y  t h e  a u t h o r s  in d ic a t e  t h a t  i t  s h o u ld  b e  p o s s ib le  to  p r e p a r e  a  s a t i s 
fa c t o r y  f lu id  w it h o u t  t h e  u s e  o f  o i l .  O n e  s u c h  f lu id  c o n s is t e d  o f  2 5  p a r t s  b y  w e ig h t  o f  
c a lc iu m  c h lo r id e ,  7 5  o f  w a t e r ,  a n d  2 9  o f  a  g o o d  w a ll- b u i ld in g  c o m m e r c ia l  c la y .  T h e
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S to rm e r  v i s c o s i t y  o f  t h e  f lu id  w a s  23 -6  c e n t ip o is e s  a n d  t h e  w e ig h t  11 lb ./ g a l l .  A  U n io n  
O i l  t y p e  o f f i l t e r  p r e s s ,  3 in .  in  d ia m e t e r ,  w a s  u s e d . I t  w a s  s u r r o u n d e d  b y  a  c o ld  k e r o 
s e n e  b a t h .  U n d e r  a  d if f e r e n t ia l  a i r  p r e s s u r e  o f  10 0  lb ./ s q .  i n . ,  12 c .c .  o f  c a lc iu m  c h lo r id e  
s o lu t io n  c a m e  t h r o u g h  t h e  p r e s s  i n  t h e  f ir s t  2 0  m in s .  w h e n  t h e  t e m p e r a t u r e  w a s  —  5 -0 ° F .  
T h i s  a m o u n t  o f f lu id  i s  s m a l le r  t h a n  n o r m a l ly  f lo w s  f r o m  t h e  a v e r a g e  f ie ld  m u d  w h e n  
te s te d  in  s u c h  a  p r e s s  a t  r o o m  t e m p e r a t u r e ,  n o t w it h s t a n d in g  t h e  f a c t  t h a t  c a lc iu m  
c h lo r id e  w o u ld  f lo c c u la t e  t h e  c o l lo id a l  c o n te n t  o f  t h e  m u d .  T h e  t h ic k n e s s  o f  th e  

m u d  c a k e  w a s  a b o u t  1 /1 6  in .
I t  i s  n o te d  t h a t  t h e  w a l l- b u i ld in g  p r o p e r t ie s  o f  c la y s  r i c h  in  c o llo id s  a r e  e n h a n c e d  

a s  t h e  te m p e r a t u r e  o f t h e  d r i l l in g  f lu id  is  r e d u c e d . T h i s  b e c o m e s  p a r t i c u la r l y  a p p a r e n t  
w h e n  t h e  te m p e r a t u r e  a p p r o a c h e s  t h e  f r e e z in g  p o in t  o f  w a t e r .

T h e  c o s t  o f  a  p o r t a b le  r e f r ig e r a t in g  p la n t  s u it a b le  fo r  r e f r ig e r a t in g  t h e  d r i l l in g  fluid  
is  e s t im a t e d  to  b e  $ 5 5 ,0 0 0 . S u c h  a  p la n t  c o u ld  b e  m o v e d  f r o m  p la c e  to  p la c e  a n d  u sed  

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

d r i l l in g  t e c h n iq u e . T h e s e  c h a n g e s  a r e  d is c u s s e d  in  t h i s  p a p e r .  N o n e  o f t h e m  se em s  
to  o ffe r  a n y  p a r t ic u la r  d i f f ic u l t y ;

M a n u f a c t u r e r s  o f r e f r ig e r a t in g  e q u ip m e n t  a n d  o p e r a t o r s  o f  r e f r ig e r a t in g  p la n t s ,  
w h o  h a v e  b e e n  c o n s u lt e d , a r e  a g re e d  t h a t  t h e  a p p l ic a t io n  o f  r e f r ig e r a t io n  to  d r ill in g  
s u c h  fo r m a t io n s ,  f ro m  t h e ir  v ie w p o in t ,  p r e s e n t s  n o  u n u s u a l  p r o b le m . A .  H .  N .

564.* Current Practices in Maritime and Water-Bed Drilling. P .  O ld e n b u r g . Oil Gas 
J . ,  1 7 .4 .4 1 , 30 (4 9 ) , 7 2 .— T h e  u s e  o f  a  s u b m e r s ib le  d r i l l in g  b a r g e  i s  id e a l  in  o p e n  y e t  
p r o t e c t e d - w a t e r  lo c a t io n s  w h e r e  th e  d e p t h  o f t h e  w a t e r  r a n g e s  f r o m  5 to  10 f t .  I n  
s u c h  p la c e s  t h e  b a rg e  is  e a s i ly  m o v e d  a b o u t  a n d  n o  e x c a v a t io n  o f  c h a n n e ls  is  n e c e s s a r y ,  
a n d  y e t  i t  i s  p r o t e c t e d  f r o m  h ig h  s e a s .  I f  a  f ie ld  h a s  o n c e  b e e n  e s t a b l i s h e d  in  a  m a r s h y  
s e c t io n  b y  u s in g  p i l in g  fo r  f o u n d a t io n  f o r  t h e  f i r s t  f e w  w e l l s ,  a  g r e a t  d e a l o f s a v in g  ca n  
b e  a c c o m p lis h e d  b y  e s t a b l i s h in g  a  s e r ie s  o f c a n a ls  a n d  m o v in g  a  d r i l l in g  b a rg e  in to  th e  
lo c a l i t y  to  c o m p le te  t h e  d r i l l in g  p r o g r a m m e . I t  m a y  b e  r o u g h ly  e s t im a t e d  t h a t  th e  
c o s t  o f a  d r i l l in g  b a r g e  a n d  p o w e r  b a rg e  is  e q u iv a le n t  to  t h e  c o s t  o f  s e v e n  to  e ig h t  p il in g  
fo u n d a t io n s ,  d r i l l in g  e q u ip m e n t  e x c lu d e d  in  b o t h  c a s e s .  W h i le  t h e r e  is  v e r y  l i t t le  
s a v in g  to  a  p i l in g  fo u n d a t io n  t h e  d r i l l in g  b a r g e  is  m o v e d  in t a c t  f r o m  p la c e  to  p la c e .

T h e  d e v e lo p m e n t  o f  d ie s e l,  a n d  e s p e c ia l ly  d ie s e l- e le c t r ic  p o w e r  h a s  p r o v e d  o f g re a t  
v a lu e  to  m a r in e  d r i l l in g .  I t  p u t s  m u c h  le s s  d e m a n d  o n  s u p p ly  o f  fu e l  a n d  w a te r . A n  
o r d in a r y  d ie s e l- e le c t r ic  p o w e r  p la n t  w i t h  a d e q u a te  s t o ra g e  f a c i l i t ie s  w il l  re q u ire  o n ly  
o n e  o r  tw o  m o n t h ly  r e p le n is h m e n ts  o f fu e l o i l .  F r e s h  w a t e r  u s e d  in  t h e  co o lin g  s y s te m  
is  co o le d  b y  s e a - w a t e r  in  h e a t  e x c h a n g e r s .  S in c e  m a r in e  d r i l l in g  m u s t  n e c e s s a r ily  
d e p e n d  o n  w a t e r  t r a n s p o r t a t io n  fo r  i t s  s u p p l ie s ,  a n y  m e t h o d  w h ic h  w il l  re d u c e  t h is  to  
a  m in im u m  w i l l  r a is e  t h e  e f f ic ie n c y  o f t h e  e n t ir e  u n d e r t a k in g .  D i r e c t  c u r r e n t  is  
g e n e ra te d  b y  t h e  d ie s e l- e le c t r ic  p o w e r  p la n t ,  w h ic h  i s  u t i l i z e d  t h r o u g h  c a b le  t r a n s 
m is s io n  o n  t h e  d r i l l in g  b a rg e  to  o p e ra te  t h e  e le c t r ic a l ly  d r iv e n  p u m p s ,  d r a w -w o rk s ,  a n d  
r o t a r y  t a b le .  T h r o u g h  a  s w it c h b o a r d  a n y  c o m b in a t io n  o f  p o w e r  m a y  b e  h a d  if  d e s ire d  
to  c o n c e n t r a t e  o r  d iv id e  t h i s  p o w e r ,  t h u s  g iv in g  t h e  e n t i r e  s y s t e m  m u c h  f le x ib il it y .  
O n c e  t h e  d r i l l in g  is  a c t u a l ly  u n d e r  w a y  i t  d o e s  n o t  d if fe r  g r e a t ly  f r o m  a n y  o t h e r  t y p e  of 
r o t a r y  o p e r a t io n  o n  a  la n d  lo c a t io n .

I n  m a r in e  d r i l l in g  s a f e t y  p r e c a u t io n s  a s s u m e  e v e n  g r e a te r  im p o r t a n c e  t h a n  in  la n d  
d r i l l i n g ; b lo w - o u ts  a n d  f ire s  a r e  m u c h  m o r e  s e r io u s .  S a f e t y  m e t h o d s  a r e  d e sc r ib e d .

A .  H .  N .

565.* Marked Improvement Shown in Deep-Drilling Technique. N . W i l l i a m s .  Oil Gas 
J . ,  1 7 .4 .4 1 , 39 (4 9 ) , 88 .— T h e  p a p e r  d e a ls  p a r t i c u la r ly  w i t h  G u l f  C o a s t  p r a c t ic e s .  C o n 
t r ib u t in g  to  t h e  in c r e a s e d  p r o b le m s  a n d  d if f ic u lt ie s  o f  d e e p e r  d r i l l in g  a r e  s u c h  c o n d it io n s  
a s  g re a te r  g a s  p r e s s u r e s ,  h ig h - p re s s u r e  s a l t - w a t e r  f lo w s ,  e x c e s s iv e  te m p e r a t u r e s ,  a n d  
h e a v in g  s h a le .  T h e s e  n o t  o n ly  c r e a t e  c o m p lic a t io n s  in  d ir e c t  c o n t r o l  o f  w e l ls  d u rin g  
d r i l l in g  a n d  c o m p le t io n , b u t  a c c e n t u a t e  t h e  h a z a r d s  in v o lv e d  in  s u c h  n o r m a l  m e c h a n ic a l  
r e q u ir e m e n t s  a s  c o r in g , d ir e c t io n a l  s u r v e y s ,  a n d  d r i l l - s t e m  t e s t s .  T h i s  is  p a r t ic u la r ly  
t r u e  in  a t t e m p t in g  to  r e a c h  a n  o b je c t iv e  b e lo w  10,000  f t .  w i t h  o n ly  s u r f a c e  c a s in g  in  th e  
h o le  o r  w i t h  s m a l l- d ia m e t e r  p ip e  a s  a  s e c o n d a r y  o r  p r o t e c t io n  s t r in g .  S o  f a r  a s  h e a v in g  
s h a le  i s  c o n c e r n e d , o p e r a t o r s  fo r  th e  m o s t  p a r t  a r e  in c l in e d  to  d is c o u r a g e  a t te m p t in g  
to  d r i l l  d e e p  w e lls  in  k n o w n  h e a v in g - s h a le  z o n e s .
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I n  t h i s  e x t e n s iv e  p a p e r  t h e  a u t h o r  d e a ls  w i t h  m a n y  o f  t h e  u s u a l  h a z a r d s  d u r in g  
d r il l in g ,  c e m e n t in g , a n d  c o m p le t io n  o f d e e p  w e ll s .  Im p r o v e m e n t s  o f e q u ip m e n t  a n d  
a  g r e a te r  k n o w le d g e  o f i t s  a p p l ic a t io n  a n d  f u l le r  r e a l iz a t io n  o f  t h e  im p o r t a n c e  o f c o n 
d it io n in g  a n d  c o n t r o l l in g  t h e  m u d  f lu s h  h a v e  b e e n  m a jo r  fa c t o r s  in  t h e  p ro g re s s  m a d e  
o n  t h e  G u l f  C o a s t  in  m e e t in g  t h e  p r o b le m s  a n d  m in im iz in g  t h e  h a z a r d s  o f  d e e p e r  
d r il l in g .  I m p r o v e m e n t s  in  e q u ip m e n t ,  b o t h  in  s iz e  a n d  a d e q u a c y  a n d  in  q u a l i t y  o f  
m a t e r ia ls ,  h a v e  m a d e  p o s s ib le  m o re  e f fe c t iv e  a n d  e f f ic ie n t  o p e r a t io n  a n d  h a v e  le s s e n e d  
th e  c h a n c e s  o f  m e c h a n ic a l  f a i lu r e s  a n d  b r e a k - d o w n s  a t  c r i t i c a l  t im e s .  B e t t e r  m u d  
c o n d it io n in g  h a s  p r o v id e d  m o r e  e f fe c t iv e  c o n t r o l  o f fo r m a t io n a l  c o n d it io n s  a t  t h e  p o in t  
o f in c e p t io n  o f  t r o u b le .  A  H  N

566.* Methods to Recover Stuck Drill-Pipe. A n o n .  Oil G a s J . ,  1 7 .4 .4 1 , 3 9  (49 ), 1 4 9 .—  
D e p e n d e n t  o n  c o n d it io n s ,  t h r e e  m e th o d s  o f r e c o v e r in g  s t u c k  d r i l l - p ip e  m a y  b e  re s o r te d  
to— v iz . ,  s p o t t in g  o r  c i r c u la t in g  o i l ,  in s id e  c u t t in g ,  a n d  w a s h in g  o v e r  t o g e th e r  w it h  
o u ts id e  c u t t in g .

D r i l l - p ip e  m a y  f r e e z e  w h ile  a t t e m p t in g  to  c o n t r o l  a n  a c t iv e  w e l l  w h e n  m o v e m e n t  o f  
th e  p ip e  i s  l im it e d .  A g a in ,  t h e  p ip e  m a y  s t i c k  w h ile  p u l l in g  o u t ,  d u e  to  a n  u n k n o w n  
g ro o v e  in  th e  w a l l  o r  t h e  b a l l in g  u p  o f  r e a m e r s  u s e d  p r io r  to  r u n n in g  c a s in g .  I n  s u c h  
c a se s , p a r t i c u la r ly  t h e  la t t e r  t w o , c i r c u la t io n  m a y  b e  e s t a b lis h e d .

W h e r e  i t  i s  d e f in i t e ly  k n o w n  t h a t  t h e  p ip e  is  s t u c k  a t  o r  n e a r  th e  b o t t o m  o f t h e  
s t r in g , t h e  in s id e  c u t t in g  m e t h o d  u s u a l ly  s a v e s  c o n s id e r a b le  t im e  a n d  e x p e n s e  in  
c o m p le t in g  t h e  o p e r a t io n . T h e  c u t t in g  t o o l i s  r u n  o n  l j - i n .  o r  2  ¡¡-in . f lu s h  d r i l l - p ip e ,  
a n d  w i l l  c u t  3 ¿ - in .  in t e r n a l  f lu s h , 4 1 - in . a n d  la r g e r  d r i l l - p ip e .  I n  c u t t in g  t h e  4 1 - in .  
size  t h e  t o o l - jo in t s  m u s t  b e  t h e  f u ll- h o le  t y p e ,  t o  p e r m it  p a s s a g e  o f t h e  c u t t e r .  E x -  
trem e  c a r e  m u s t  b e  e x e r c i s e d  in  o p e r a t io n  b e c a u s e  o f  t h e  f r a g ile  n a t u r e  o f  t h e  c u t t e r s  
in  s m a l l  to o ls .

I n  t h e  m a jo r i t y  o f  c a s e s  w h e r e  d r i l l - p ip e  f re e z e s  o r  s t ic k s ,  t h e  m e th o d  o f w a s h in g  
o v e r  a n d  o u t s id e  c u t t in g  is  g e n e r a l ly  p r e f e r r e d , a n d  m e e t s  w i t h  a  g r e a te r  p e rc e n ta g e  o f 
su c c e ss  t h a n  t h e  o t h e r  tw o  m e t h o d s .  V a r io u s  f a c t o r s  a r e  r e s p o n s ib le  fo r  t h i s  p re f e re n c e ,  
ch ie f  o f w h ic h  i s  t h a t  t h e  d r i l l - p ip e  s t i c k s  m o r e  o f t e n  w h e n  c o m b a t in g  a n  a c t iv e  w e l l  
a n d  s u r fa c e  c a s in g  is  t h e  o n ly  p r o t e c t iv e  s t r in g .

W it h  m o d e m  t y p e s  o f  c a s in g  a n d  o u t s id e  c u t t e r s  in  u s e ,  t h i s  m e t h o d  o f  r e c o v e r y  in  
a  n o rm a l- s iz e  h o le  i s  s u c c e s s f u l .  C u t s  a s  lo n g  a s  9 0 0  f t .  h a v e  b e e n  m a d e  b y  so m e  
o p e ra to rs , a lt h o u g h  g e n e r a l ly  i t  i s  c o n s id e r e d  p r e f e r a b le  n o t  to  t a k e  c u t s  lo n g e r  t h a n  
600 f t . ,  d u e  to  t h e  p o s s ib i l i t y  o f  d r o p p in g  t h e  f is h  w h ile  p u l l in g  o u t ,  a n d  t h u s  c o m p l ic a t 
in g  a n  u n d e s ir a b le  s i t u a t io n .

S id e - t r a c k in g  a n d  m i l l in g  f r o m  b o t t o m  u p  a r e  a ls o  d e s c r ib e d . A .  H .  N .

567.* Drilling Shallow Wells Profitably in the North Texas Area. H .  L. F lo o d ,  Petrol. 
Engr, A p r i l  19 4 1 , 12 (7 ) ,  8 0 .— T h e  p a p e r  d e a ls  in  p a r t ic u la r  w i t h  th e  p r o b le m s  o f  th e  
“  s m a ll  ”  d r i l l in g  c o n t r a c t o r ,  a n d  d e s c r ib e s  a  o n e -e n g in e  p o r t a b le  r ig  w h ic h  is  b e in g  
u s e d  to  s o lv e  t h e  f in a n c ia l  s id e  o f  th e s e  p r o b le m s . T h e  u n iq u e  fe a t u r e  o f  t h e  e n t ir e  
a s s e m b ly  i s  t h e  s in g le  1 6 5 -h .p . e n g in e  u s e d  to  s u p p ly  p o w e r  fo r  t h e  e n t ir e  o p e r a t io n .  
I t  is  a ls o  in t e r e s t in g  to  n o t e  t h a t  o n ly  o n e  m u d - p u m p  is  a v a i la b le  in  d r i l l in g  w i t h  t h i s  
r ig . T h e  e n t ir e  a s s e m b ly ,  in c lu d in g  a  6 5 -ft . te le s c o p in g  m a s t ,  i s  m o u n t e d  o n  a  s in g le  
s k id  t h a t  p e r m it s  t h e  r ig  to  b e  m o v e d  a s  a  u n i t  o n  a  h e a v y - d u t y  t m c k .  T h e  u n it s  a re  
f ix e d  in  p la c e ,  a n d  t h u s  a r e  a lw a y s  in  p e r f e c t  a l ig n m e n t ,  a n d  n o  t im e  is  lo s t  in  l in in g - u p  
a f t e r  a  m o v e  is  m a d e . T o t a l  w e ig h t  o f  t h e  r ig  i s  4 7 ,0 0 0  lb .  W h e n  h ig h w a y  r e q u ir e 
m e n ts  p r o h ib it  t h i s  w e ig h t  o r  s p e c ia l  p e r m it s  c a n n o t  b e  o b t a in e d , o r  w h e n  t h e  g o in g  is  
so ft  u n d e r f o o t ,  t h e  e n g in e  a n d  p u m p  c a n  b e  m o v e d  s e p a r a t e ly  o n  t h e ir  r e s p e c t iv e  s k i d s .

V a r io u s  m o d if ic a t io n s  in  t h e  c o n v e n t io n a l  t y p e  o f  r ig  h a v e  b e e n  u s e d . A s  a n  
e x a m p le  o f in g e n u it y ,  t h e  o w n e r s  o f t h i s  r ig ,  a d ju s t in g  t h e ir  m e t h o d s  to  t h e  lo c a l  f ie ld  
c o n d it io n s ,  h a v e  e l im in a t e d  t h e  d r i l l in g  o f  a  r a t - h o le  to  r e c e iv e  t h e  k e l l y ,  a n d  a re  la y in g  
th e  k e l l y  d o w n  w h ile  a  t r ip  i s  m a d e . T h i s  in n o v a t io n  is  ju s t i f ia b le  in  t h i s  in s t a n c e  
b e c a u s e  th e  to p  5 0  o r  6 0  f t .  o f  d r i l l in g  in  t h e  f ie ld  is  h a r d  r o c k  d ig g in g . O f fs e t  o p e r a 
to r s ,  a d h e r in g  to  t h e  p r a c t ic e  o f  d r i l l in g  a  r a t - h o le ,  c o n s u m e  18—2 4  h r s .  fo r  t h e  o p e r a t io n ,  
th e  t im e  r e q u ir e d  to  d r i l l  2 5 - 3 0 %  o f  t h e  r o t a r y  h o le .

T h e  s in g le  m u d  p u m p  u s e d  o n  t h e  r ig  is  o f  t h e  m o d e m  o u t s id e - c r a n k  t y p e  w i t h  h e a v y -  
d u t y  t a p e re d  r o l le r  b e a r in g s  o n  t h e  c r a n k s h a f t  a n d  c r a n k - p in s .  T h e  m a x im u m  l in e r  
s iz e  is  6 in .  a n d  t h e  s t r o k e  i s  12 in .  T h e  f lu id  c h a m b e r  is  r e c o m m e n d e d  fo r  a  m a x im u m  
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d is c h a rg e  w o r k in g  p r e s s u r e  o f 1800 lb ./ s q .  in .  t e s t e d  to  3 0 0 0  lb ./ s q .  in  h y d ro s t a t ic  
p re s s u re . A t  m a x im u m  o p e r a t in g  s p e e d  o f 6 5  r .p .m . ,  w h e n  e q u ip p e d  w it h  fu ll- s iz e  
l in e rs ,  t h e o r e t ic a l d is p la c e m e n t  o f t h e  p u m p  i s  3 6 4  g a l ./ m in .  a n d  r e c o m m e n d e d  m a x i
m u m  b ra k e  h o rs e -p o w e r  in p u t  is  1 2 9 . T h e  o n e - p ie c e  s e m i- s t e e l f lu id  e n d  o f th e  p u m p  
i s  o f th e  d ire c t - f lo w  t y p e  w i t h  n o  in t e r n a l  w a l ls  s u b je c t  to  in t e r n a l  p r e s s u r e s .

A .  H .  N .

568.* California Practice in Casing Deep Wells. W .  A .  S a w d o n .  Petrol. Engr, A p r i l  
19 41 , 1 2  ( 7 ) , 86.— M a n y  o f t h e  lo n g  s t r in g s  n o w  b e in g  r u n  a r e  “  t a ilo r - m a d e  ”  to  f it  the  
sp e c if ic  w e l l  c o n d it io n s .  M a n y  o f t h e s e  s t r in g s  a r e  m a d e  u p  w it h  a  b o t t o m  section  
o f N -8 0  p ip e , a  m id d le  s e c t io n  o f  J - 5 5  p ip e ,  a n d  a  to p  s e c t io n  o f N - 8 0 . N o  defin ite  
r a t io  o f N -8 0  a n d  J - 5 5  p ip e  c a n  b e  s t a t e d ,  b u t  t h e  a v e r a g e  w i l l  p r o b a b ly  b e  a b o u t  50 %  
o f e a c h , w h e t h e r  t h e  J - 5 5  is  o n  t o p  o r  i n  t h e  m id d le .  B y  p la c in g  t h e  N -8 0  o n  t h e  bottom  
of th e  s t r in g  t h e  g r e a te r  s t r e n g t h  is  u s e d  a g a in s t  c o lla p s e  ; b y  p la c in g  th e  N -8 0  on  top  
th e  g re a te s t  t e n s i le  s t r e n g t h  is  o b t a in e d  w h e r e  m o s t  n e e d e d . E x a m p l e s  a re  g iv e n  in  

d e ta il .
A  c o n s id e r a b le  a m o u n t  o f s p e c ia l  c a s in g  is  b e in g  u s e d  fo r  lo n g  s t r in g s  in  C a lifo rn ia .  

T h e  c h ie f  fe a tu r e s  o f m a n y  o f th e s e  m a k e s  o f s p e c ia l  c a s in g  a r e  in  t h e  jo in t  d e s ig n  o r in  
th e  s t r e n g t h  o f t h e  c o u p lin g  m a t e r ia l .  T h e  u s e  o f  h ig h - t e n s i le - s t r e n g t h  co u p lin g s  
a llo w s  a  r e d u c e d  O .D .  w i t h  m o r e  c le a r a n c e  a t  t h e  jo in t .  T h e  p ip e  it s e l f  is  f re q u e n t ly  
m a d e  o f a  s p e c ia l  a l lo y  s t e e l t h a t  m a y  e x c e e d  A . P . I .  s p e c if ic a t io n s .

I n  d e te r m in in g  t h e  s t r e t c h  to  a l lo w ,  c o n s id e r a t io n  m u s t  b e  g iv e n  to  th e  fa c t  th a t  
t h e  s t r in g  w i l l  w e ig h  le s s  in  a  h o le  f u l l  o f m u d , e v e n  w i t h  t h e  in s id e  f u l l ,  a n d  t h a t  a fte r  
th e  s t r in g  h a s  b e e n  c e m e n te d  t h e  e n t ir e  s t r in g  i s  n o t  h a n g in g .  M o re o v e r , u n d e r  so m e  
fo r m a t io n  c o n d it io n s  t h e  c a s in g  m a y  n o t  b e  f re e  fo r  s o m e  d is t a n c e  a b o v e  t h e  to p  of th e  
c e m e n t ,  a n d  t h is  w i l l  fu r t h e r  s h o r te n  t h e  d is t a n c e  o v e r  w h ic h  t h e  s t r e t c h  is  e ffectiv e . 
O n e  su g g e st io n  h a s  b e e n  m a d e  t h a t  t h e  w e ig h t  o f t h e  s t r in g  b e fo re  c e m e n t in g , a s  re a d  
o n  t h e  w e ig h t  in d ic a t o r ,  b e  n o te d , a n d  t h a t  t h i s  w e ig h t - r e a d in g  b e  u s e d  w h e n  se tt in g  
th e  c a s in g  in  th e  s l ip s  a f t e r  t h e  c e m e n t  jo b  is  c o m p le te d .

I f  to o  m u c h  t e n s io n  is  t a k e n  o n  t h e  p ip e  t h e  s t r in g  w i l l  b e  to o  t a u t  a n d  th e  w h ip p in g  
o f t h e  d r il l -p ip e  m a y  c a u s e  i t  to  b r e a k .  S u b s e q u e n t  c o o lin g  m a y  a ls o  c a u s e  a d d it io n a l 
s t r e t c h  to  s u c h  a  d e g re e  t h a t  t h e  m e t a l  w i l l  f a i l .  I n  o n e  w e l l ,  fo r  e x a m p le , a  h e a v ie r  
g a s-f lo w  t h a n  e x p e c t e d  w a s  e n c o u n t e re d  w h e n  d r i l l in g - in ,  a n d  a f t e r  t h e  p ro d u c tio n  of 
t h e  w e l l  d e c l in e d  t h e  c o o lin g  e ffe c t  f r o m  t h e  e x p a n s io n  o f t h e  g a s  c a u s e d  th e  p ip e  to  
p a r t  a t  th e  to p  jo in t .  T h e  s t r e s s  a t  th e  p o in t  o f h ig h e s t  t e n s io n  s h o u ld  n o t  be  a llo w ed  
to  e x c e e d  t w o - t h ird s  o f  t h e  y ie ld  p o in t  o f  t h e  p ip e .

W h e n  t h e  s t r in g  is  la n d e d  w it h  in s u f f ic ie n t  s t r e t c h  t h e  c a s in g  w i l l  h a n g  too lo o se ly  in  
th e  h o le , a n d  m a y  w o b b le  d u r in g  s u b s e q u e n t  o p e r a t io n s .  T h e r e  is  t h e n  th e  h a z a rd  of 
th e  p ip e  b r e a k in g  n e a r  t h e  to p  o f t h e  s t r in g .  T h e  A . P . I .  r o u n d  t h r e a d s  n o w  g e n e ra lly  
u s e d  w it h s t a n d  w o b b le , b u t  w h e n  t h e  w o b b le  is  e x c e s s iv e  t h e y  w i l l  n o t  p r e v e n t  b re a k in g  
a t  t h e  c o u p lin g .

C e m e n t in g  p r o b le m s  a r e  a ls o  d is c u s s e d . A .  H .  N .

569.* Current Drilling Practice in the Texas Panhandle. H .  L. F lo o d ,  Petrol. Engr, 
A p r i l  19 41 , 12 (7 ) , 9 2 .— I t  h a s  b e e n , a n d  p r o b a b ly  w i l l  c o n t in u e  to  b e , s t a n d a r d  p ra c t ice  
in  t h e  P a n h a n d le  to  c o m p le te  t h e  w e l l s  w i t h  c a b le  t o o ls ,  w h e t h e r  r o t a r y  o r  c a b le  tools  
h a v e  b e e n  u s e d  to  d r i l l  f r o m  t h e  s u r f a c e  to  s e t  c a s in g .

O n e  c o m p a n y  h a s  h a d  f a i r  s u c c e s s  d r i l l in g  in t o  t h e  d o lo m it e  w i t h  r o t a r y ,  u s in g  the  
l ig h t e s t  w e ig h t  m u d  p o s s ib le  a n d  g e t t in g  “  in  a n d  o u t  ”  o f  t h e  f o r m a t io n  a s  q u ic k ly  as 
p o s s ib le . D if f ic u l t y  i s  u s u a l ly  e n c o u n t e r e d , h o w e v e r ,  a f t e r  t h e  fo r m a t io n  i s  s h o t  w ith  
e x p lo s iv e s  to  o p e n  u p  t h e  r e l a t iv e ly  d e n s e  o o l it ic  r o c k .  I f  t h e  h o le  c a n  b e  co m p le te ly  
b a ile d -o u t  p r io r  to  t h e  s h o t ,  r e m o v in g  a l l  m u d  a n d  w a t e r ,  a n d  t h e  s h o t  t a m p e d  s a t is 
f a c t o r i ly ,  i t  i s  b e lie v e d  th e  u s e  o f  r o t a r y  m a y  in c r e a s e  fo r  d r i l l in g  d o lo m ite  w e lls .

A n o t h e r  c o m p a n y  h a s  r e c e n t ly  d r i l le d  a  n u m b e r  o f  g a s  w e l l s  u s in g  r o t a r y  a l l  t h e  w a y  
a n d  e m p lo y in g  g a s  a s  t h e  c i r c u la t in g  m e d iu m  t o  r e m o v e  c u t t in g s  f r o m  t h e  h o le . T h is  
m e th o d  is  a p p a r e n t ly  s a t i s f a c t o r y ,  a n d  m a y  b e  a d o p t e d  m o r e  w id e ly  in  d r i l l in g  gas  
w e lls ,  d e sp ite  t h e  m a n y  o b je c t io n s  to  t h e  m e t h o d  n o w  b e in g  e x p r e s s e d . I t  is  n o t  
b e lie v e d , h o w e v e r ,  t h a t  g a s  c i r c u la t io n  c a n  b e  m a d e  to  a p p ly  in  d r i l l in g  o i l w e lls .

T h u s  f a r  t h e re  is  a p p a r e n t ly  n o  m e th o d  w h e r e b y  r o t a r y  c a n  b e  u s e d  to  c o m p le te  oil 
w e lls ,  p a r t ic u la r ly  in  t h e  G r a n it e  w a s h .  I t  i s  p o s s ib le  t h a t  t h e  p r e s e n t  d e v e lo p m e n ts
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i n  C a l i f o r n ia  a n d  e ls e w h e r e ,  in v o lv in g  t h e  u s e  o f  c h e m ic a ls  to  r e d u c e  s u r f a c e  t e n s io n  
a n d  t o  d is s o lv e  m u d  a n d  o t h e r  p lu g g in g  m a t e r ia l s ,  m a y  e v e n t u a l ly  b e  e f fe c t iv e  a s  a  
s o lu t io n  fo r  t h i s  p r o b le m  o f f lo o d in g  t h e  fo r m a t io n  w it h  m u d  a n d  w a t e r .

A n  a n a ly s i s  o f t h e  c o s t  o f  o p e r a t in g  a  l ig h t  r o t a r y  r ig  o f t h e  p o r t a b le  r ig ,  e m p lo y in g  
a  t h r e e - m a n  c r e w , in d ic a t e s  a  m o n t h ly  c o s t  o f $ 1 0 ,3 1 2 , in c lu d in g  a  d e p r e c ia t io n  c h a r g e  
of 3 j  % / m o n t h  o n  t h e  r ig .  I n  t h e  P a m p a  a r e a ,  d r i l l in g  t h r e e  3 1 0 0 - ft .  w e l l s / m o n t h ,  t h e  
u n it  c o s t  o f  d r i l l in g  i s  th e re fo r e  $ 1 .1 1 / f t .  T h i s  c o m p a r e s  f a v o u r a b ly  a s  a n  a v e r a g e  
w it h  t h e  $ 1 .0 5 / f t .  c o s t  o f o n e  o f th e  le a d in g  s l im - h o le  o p e r a t o r s  in  t h e  P a n h a n d le .

I t  i s  a  c o in c id e n c e  in  t h e  T e x a s  P a n h a n d le  t h a t  t h e  w a t e r  le v e l  in  e a c h  p o r o u s  
fo r m a t io n  o c c u r s  a t  o r  c lo s e  to  s e a - le v e l .  A b o v e  t h e  w a t e r - le v e l  a  z o n e  o f o i l  o c c u r s ,  
a n d  t h e  u p p e r  p o r t io n s  o f  t h e  a n t ic l in a l  fo ld s  c o n t a in  g a s  o n ly .  C o n s e q u e n t ly ,  i t  i s  
o n ly  n e c e s s a r y  fo r  t h e  p o ro u s  h o r iz o n  in  a  w e l l  to  b e  e n c o u n t e re d  a b o v e  s e a - le v e l  to  b e  
p r o d u c t iv e  o f  o i l  o r  g a s .  T h e  a m o u n t  o f  p r o d u c t io n  t h e n  d e p e n d s  s o le ly  o n  t h e  lo c a l  
p o r o s it y .

T h e  r o c k  p r e s s u r e  is  u n if o r m  in  t h e  P a n h a n d le ,  b u t  i s  s u b - n o r m a l,  b e in g  le s s  t h a n  h a l f  
t h e  n o r m a l  h y d r o s t a t ic  h e a d . T h e  c o n t r o l l in g  f a c t o r  d e te r m in in g  t h i s  p r e s s u r e  a n o m a ly  
is  n o t  d e f in it e ly  k n o w n .  T h e  d e c l in e  in  p r e s s u r e  f r o m  t h e  in i t i a l  r o c k  p r e s s u r e  o f  
4 3 0  lb ./ s q .  in  fo r  t h e  f ie ld  a s  a  w h o le  h a s  b e e n  g r e a t e s t  in  t h e  a r e a s  d e v e lo p e d  fo r  o i l.

A .  H .  N .

570. Directional Drilling. A n o n .  M ining  <fc Geol. M o jr .,  M a r c h  1941, 2, ( 4 ) ,  2 5 0 — 2 5 1 . 
— A  b r ie f  r e v ie w  o f t h e  d e v e lo p m e n t  o f  t h e  E a s t m a n  d ir e c t io n a l  d r i l l in g  m e th o d  a n d  
i l lu s t r a t io n s  o f  i t s  e m p lo y m e n t  in  c o n t r o l l in g  la r g e  w e ll - f i r e s .  B .  M . H .  T .

571. Patents on Drilling. C .  E .  R e e d .  U . S . P .  2 ,2 3 4 ,1 9 7  a n d  2 ,2 3 4 ,1 9 8 , 1 1 .3 .4 1 . 
A p p l .  1 3 .1 2 .3 8  a n d  2 4 .3 .3 9 ,  r e s p e c t iv e ly .  E a r t h - b o r in g  a p p a r a t u s ,  e a c h  b e in g  a  r o t a r y  
d r i l l - b i t  u t i l i z in g  a  s p e c ia l  c u t t e r  m o u n t e d  in  a  s p e c if ic  m a n n e r .

D .  D .  A n d e r s o n .  U .S . P .  2 ,2 3 4 ,2 1 9 , 1 1 .3 .4 1 . A p p l .  1 .2 .4 0 . R e a m e r  c o n s is t in g  of  
a  b o d y  w it h  a  r e c e s s  in  i t s  s id e  in  w h ic h  a  c y l i n d r ic a l  c u t t e r  i s  m o u n t e d .

C .  E .  L a n g .  U .S . P .  2 ,2 3 4 ,2 6 4 , 1 1 .3 .4 1 . A p p l .  2 1 .1 1 .3 8 . C o r e - d r i l l  w i t h  a  c o r e 
b a r r e l  w h ic h  is  m o v a b le  in  a  v e r t i c a l  d ir e c t io n .

J .  V .  P e n n in g t o n .  U . S . P .  2 ,2 3 4 ,2 7 3 , 1 1 .3 .4 1 . A p p l .  1 9 .2 .4 0 . R o c k - b i t  c u t t e r  
w it h  la m in a t e d  r e l a t iv e ly  s o f t  t o u g h  m a t e r ia l  a n d  h a r d  la m in a e  to  fo r m  t h e  c u t t e r  

t e e t h .

J .  C .  S t o k e s .  U . S . P .  2 ,2 3 4 ,2 8 6 , 1 1 .3 .4 1 . A p p l .  2 9 .2 .4 0 .  C o r e - c a t c h e r  w it h  a  
p lu r a l i t y  o f  f le x ib le  a r m s .

J .  A .  M u lle r .  U . S . P .  2 ,2 3 4 ,3 5 0 , 1 1 .3 .4 1 . A p p l .  1 5 .7 .3 9 . H o s e  a n d  c o u p lin g  
s t r u c t u r e .

G .  L .  K o t h n y .  U .S . P .  2 ,2 3 4 ,4 3 8 , 1 1 .3 .4 1 . A p p l .  1 8 .4 .4 0 . T o o l- r e m o v in g  d e v ic e  
to  r e m o v e  w h ip s t o c k s  f r o m  b o r e -h o le s .

H .  P .  R i c h t e r .  U . S . P .  2 ,2 3 4 ,4 5 4 , 1 1 .3 .4 1 . A p p l .  2 0 .5 .4 0 . A p p a r a t u s  fo r  d r i l l in g  
w e lls  c o n s is t in g  o f s q u a r e d - s e c t io n  d r i l l - p ip e s  w i t h  p a s s a g e s  fo r  in t a k e  a n d  o u t t a k e  o f  
f lu id .

S . W .  C r a ig .  U .S . P .  2 ,2 3 4 ,7 9 8 , 1 1 .3 .4 1 . A p p l .  2 9 .1 .4 0 . M u d - l in e  p r e s s u r e - c o n t r o l  
v a lv e .

B .  B .  S m it h .  U . S . P .  2 ,2 3 4 ,8 1 1 , 1 1 .3 .4 1 . A p p l .  9 .7 .3 7 . C a t h e a d  d r u m .

A .  B o y n t o n .  U . S . P .  2 ,2 3 4 ,9 5 7 , 1 8 .3 .4 1 . A p p l .  2 8 .1 0 .3 8 .  T h r e a d  lo c k in g  m e a n s  in  
a  t o o l- jo in t .

J .  S . M o rg a n , J r .  U .S . P .  2 ,2 3 5 ,0 8 0 , 1 8 .3 .4 1 . A p p l .  2 1 .1 2 .3 5 . D r a w - w o r k .

J .  D .  S p a ld in g . U . S . P .  2 ,2 3 5 ,0 8 8 . 1 8 .3 .4 1 . A p p l .  1 2 .2 .4 0 . D r a w - w o r k .

T .  S .  B u n k e r .  U . S . P .  2 ,2 3 5 ,2 7 9 , 1 8 .3 .4 1 . A p p l .  2 1 .1 1 .2 9 . W e ig h t  in d ic a t o r  fo r  
d e e p - w e ll  d r i l l in g - r ig s .



E .  P .  H a l l ib u r t o n .  U .S . A .  2 ,2 3 5 ,3 1 8 , 1 8 .3 .4 1 . A p p l .  6 .6 .4 0 .  A p p a r a t u s  fo r
c e m e n t in g  w e lls ,  in c lu d in g  p a c k e r s  a n d  n o n - r e t u r n  v a lv e s .

J .  F .  B o z e m a n .  U .S . P .  2 ,2 3 5 ,5 4 8 , 1 8 .3 .4 1 . A p p l .  1 .4 .4 0 . B i t  fo r  d r i l l in g  w e ll-

b o re s  b y  t h e  r o t a r y  s y s t e m .

F .  I .  M c C o n n e ll .  U .S . P .  2 ,2 3 5 ,7 7 0 ,1 8 .3 .4 1 .  A p p l .  1 6 .8 .3 7 . M e t h o d  o f  d e te r m in in g  
t h e  v o lu m e  o f a  lo w e r  u n c a s e d  p o r t io n  o f a  w e l l  p r o v id e d  w i t h  t h e  u s u a l  c a s in g  a n d  
t u b in g , b y  m e a n s  o f  fo rc in g  t h e  w e l l  l iq u id s  in t o  t h e  f o r m a t io n ,  p u t t in g  in  w e l l  a  l ig h t  
n o n - p e n e tra t in g  l iq u id ,  a n d  a llo w in g  w e ll - l iq u id  to  r e t u r n  f r o m  f o r m a t io n , a n d  t h e n  
w it h d r a w in g  e x c e s s  o f n o n - p e n e t r a t in g  l iq u id .

W .  J .  C r i t e s  a n d  P .  C .  M u r p h y .  U . S . P .  2 ,2 3 7 ,3 8 7 , 8 .4 .4 1 .  A p p l .  2 8 .6 .3 9 .  D r i l l in g  
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H .  E .  G r a u .  U .S . P .  2 ,2 3 7 ,4 2 7 , 8 .4 .4 1 . A p p l .  1 .7 .4 0 . P ip e - t o n g  s u p p o r t .
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W .  A .  S h a w , a n d  A .  O . A .  H o d g e . U . S . P .  2 ,2 3 7 ,7 1 5 , 8 .4 .4 1 . A p p l .  18 .1 2 .39 . 
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B .  W .  S e w e l l .  U . S . P .  2 ,2 3 8 ,6 0 9 , 1 5 .4 .4 1 . A p p l .  2 1 .4 .3 9 .  P r e s s u r e  co re  b a r re l  
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Production.
572.* Pressure Maintenance Yielding Beneficial Results at Kermit. D. H. S to rm o n t .
Oil Oas J . ,  1 3 .3 .4 1 . 3 9  (4 4 ) , 3 2 - 3 4 .— I n  a  lo w - p r e s s u re  a r e a  in  t h e  K e r m i t  f ie ld  o f  W e s t  
T e x a s  h ig h ly  s a t i s f a c t o r y  r e s u lt s  a r e  b e in g  o b t a in e d  f r o m  a  p r e s s u r e - m a in te n a n c e  
p r o je c t— t h e  f ir s t  u n d e r t a k e n  in  W e s t  T e x a s .  T o  d a t e  o v e r  4 ,7 1 9 ,3 1 4 ,0 0 0  c u .  f t .  of 
g a s h a s  b e e n  r e t u r n e d  to  th e  p r o d u c in g  f o r m a t io n ,  w i t h  t h e  r e s u lt  t h a t  a  n u m b e r  of 
w e lls  p r e v io u s ly  n o t  c a p a b le  o f  m a k in g  t h e ir  a l lo w a b le s  a r e  n o w  d o in g  s o , a n d  w e lls  
t h a t  w e re  o n  a r t i f ic ia l  l i f t  a r e  n o w  f lo w in g  t h e ir  p r o d u c t io n .  O t h e r  fa v o u r a b le  r e s u lt s  
o b t a in e d  in c lu d e  a  c h e c k  in  t h e  d e c l in e  o f  b o t t o m - h o le  p r e s s u r e s ,  a  r is e  in  t h e  f lu id
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le v e l,  a n d  d e c r e a s e  in  g a s - o i l  r a t io s  o f  s o m e  w e lls ,  a n d  t h e  c h e e k in g  o f  w a t e r  e n c r o a c h 
m e n t  in  a t  le a s t  o n e  w e ll .

T h e  M a g n o l ia  p r o je c t  d if fe r s  f r o m  u s u a l  p r e s s u r e - m a in t e n a n c e  a n d  r e p r e s s u r in g  
o p e ra t io n s  in  t h a t  t h e  p a y - z o n e  in t o  w h ic h  t h e  g a s  i s  b e in g  r e t u r n e d  i s  c o m p o s e d  o f  
le n t ic u la r  s a n d s ,  s o m e  p r o d u c in g  o i l  a n d  g a s  a n d  o t h e r s  p r o d u c in g  o n ly  g a s .  T o  m a k e  
t h e  p r o je c t  e v e n  m o re  d if f ic u lt ,  p r a c t i c a l l y  a l l  w e l l s  in v o lv e d  h a d  b e e n  g iv e n  h e a v y  
s h o t s  o f  n it r o g ly c e r in  o n  c o m p le t io n . T h i s  m a k e s  i t  im p o s s ib le  to  r u n  l in e r s  a n d  s h u t  
o ff t h e  g a s -b e a r in g  s a n d s ,  o r  u s e  o f  o t h e r  m e c h a n ic a l  m e t h o d s  t h a t  w i l l  p e r m it  g a s  
in je c t io n  in t o  o n ly  t h e  d e s ir e d  o i l- p r o d u c in g  s a n d s .  T h u s  c o n t r o l  o f  t h e  g a s - d r iv e ,  
o n  t h e  w h o le ,  m u s t  b e  a c c o m p lis h e d  s o le ly  f r o m  t h e  s u r fa c e  t h r o u g h  p r o p e r  s e le c t io n  
o f  g a s - in je c t io n  w e lls  a n d  c o n s t a n t  c o n t r o l  o f  t h e  g a s - in je c t io n  v o lu m e s .

E a c h  o f  t h e  s e v e n  in je c t io n  w e l l s  i s  e q u ip p e d  w it h  a  p r e s s u r e - r e d u c e r  r e g u la t o r ,  a  
v o lu m e -f lo w  c o n t r o l le r ,  a n d  a  r e c o r d in g  t h e rm o m e te r .  T h e  p r e s s u r e  r e g u la t o r ,  o f  
c o u rs e ,  r e d u c e s  t h e  l in e  p r e s s u r e  o f  t h e  g a s  to  t h e  d e s ir e d  in je c t io n  p r e s s u r e .  I n  t h e  
e v e n t  o f  t h e  f lo w  c o n t r o l le r s  o n  s o m e  in p u t  w e ll s  f r e e z in g , t h e  r e g u la t o r s  w e re  in s t a l le d  
to  p r e v e n t  o n e  w e l l  f r o m  “  h o g g in g  ”  a l l  g a s .

A l l  in je c t io n  w e l l s  w e r e  t h o r o u g h ly  c le a n s e d  b e fo re  g a s  w a s  s t a r t e d  in t o  t h e m .  A l l  
c a v in g s  w e r e  r e m o v e d  f r o m  t h e  h o le  a n d  a n y  p a r a f f in  a c c u m u la t io n  r e m o v e d  f r o m  t h e  
fa c e  o f t h e  p a y .  T h e  la t t e r  w a s  n e c e s s a r y  to  a v o id  p o s s ib i l i t y  o f  t h e  h ig h - p re s s u r e  g a s  
f o r c in g  t h e  p a r a f f in  in t o  t h e  p a y - s a n d s  a n d  t h e r e b y  in t e r f e r in g  w it h  g a s -f lo w  in t o  t h e  
p r o d u c in g  s a n d s .

I n  c o n c lu s io n  i t  i s  s t a t e d  t h a t  s u f f ic ie n t  t im e  h a s  n o t  y e t  e la p s e d  fo r  a  c o m p le te  
s t u d y  o f  t h e  f ie ld .  A .  H .  N .

5 7 3 .*  Pressure-Maintenance Projects under way in Permian Basin. D .  H .  S t o r m o n t .  
Oil Gas J . ,  1 3 .3 .4 1 , 3 9  ( 4 4 ) , 3 4 .— T h i s  s h o r t  p a p e r  d e a ls  w i t h  fo u r  o f  t h e  f iv e  p r o je c t s  
in  t h e  P e r m ia n  B a s in .  A s  a n  e x a m p le ,  g a s  i s  b e in g  r e t u r n e d  to  t h e  Y a t e s  s a n d - p a y  
a t  2 0 3 2 —2 1 0 0  f t .  t h r o u g h  t h r e e  in p u t  w e l l s  a t  th e  r a t e  o f  1 5 0 ,0 0 0 - 3 0 0 ,0 0 0  c u .  f t . / w e l l .  
G a s  is  t a k e n  a t  1 5 - 2 0  lb .  f r o m  t h e  f ie ld  s e p a r a t o r s ,  c o m p r e s s e d  to  15 0  lb .  in  t h e  f i r s t  
s ta g e  o f  t w o  1 6 5 -h .p . u n i t s ,  a n d  d is c h a r g e d  a t  1 0 0 0  lb .  o n  t h e  h ig h  s id e .  I n j e c t io n  
p r e s s u r e s  v a r y  f r o m  4 2 5  t o  1 0 0 0  lb .

G a s  r e t u r n  h a s  n o t  b e e n  c a r r ie d  o n  s u f f ic ie n t ly  lo n g  to  s h o w  m a x im u m  r e s u lt s ,  b u t  
t h e  le a s e s  h a v e  s h o w n  fa v o u r a b le  r e s p o n s e  to  t h e  o p e r a t io n s .  B o t t o m - h o le - p r e s s u r e  
s u r v e y s  in  A p r i l  a n d  S e p t e m b e r  1 9 4 0  s h o w e d  d r o p s  o f  f r o m  15 t o  4 0  lb .  d u r in g  t h e  
p e r io d , a s  c o m p a r e d  w it h  d e c l in e s  o f  1 5 0 -2 0 0  lb .  in  s u r r o u n d in g  le a s e s .  O n e  k e y  w e l l  
i n  a  lo w - p r e s s u re  a r e a  o f  t h e  le a s e  o n  a  r e c e n t  t e s t  s h o w e d  a  b o t to m - h o le  p r e s s u r e  o f  
3 2 5  lb . ,  w h i l s t  a n  o f f s e t t in g  p r o d u c e r  o n  a n o t h e r  p r o p e r t y  t e s t e d  o n ly  1 7 5  lb .  I n  
s e v e r a l  w e l l s  p r o d u c t io n  h a s  b e e n  in c r e a s e d ,  w i t h  r e s u lt in g  lo w e r  g a s - o i l  r a t io s .  S o m e  
o f  t h e  h ig h - p re s s u r e  g a s  i s  b e in g  u s e d  fo r  g a s  in t e r m it t in g  i n  s e v e n  l i f t  w e l l s .  T h e  
r e m a in d e r  o f  t h e  s e v e n te e n  w e ll s  a r e  f lo w in g , t h e  o n ly  o n e s  in  t h e  f ie ld .

D a t a  fo r  t h e  o t h e r  p r o je c t s  a r e  a ls o  in c lu d e d .  A .  H .  N .

5 7 4 .*  Salt-Water Injection in East Texas at Important Stage. G .  W e b e r .  Oil Gas J . ,
1 3 .3 .4 1 , 39  (44) , 3 6 .— A  r e v ie w  i s  g iv e n  o f  e x p e r im e n t s  a n d  s t u d ie s  i n  b r in e  d is p o s a l  
in t o  t h e  W o o d b in e  s a n d  to  s o lv e  p r o b le m s  b o t h  o f  d is p o s a l  a n d  o f f lo o d in g . T e s t s  
e m p lo y in g  w e l l s  o n  t h e  s o u t h  e d g e  o f  t h e  f ie ld ,  e it h e r  fo r m e r  p r o d u c e r s  o r  s p e c ia l ly  
d r i l le d  w e l l s ,  w e r e  m a d e . S o m e  e x p e r im e n t in g  w a s  d o n e  in  in je c t in g  s a l t  w a t e r  to  
t h e  lo w e r  s e c t io n  o f  t h e  s a n d ,  in  a  w e l l  w h ic h  w a s  k e p t  o n  p r o d u c t io n  t h r o u g h  t h e  
a n n u la r  s p a c e ,  e m p lo y in g  a  p a c k e r  b e lo w  t h e  o i l  s e c t io n .

O u t  o f t h i s  d iv e r s if ie d  in v e s t ig a t io n ,  t h e  o p e n  s y s t e m  o f  h a n d l in g  s a l t  w a t e r  a t  t h e  
s u r fa c e ,  a n d  in je c t io n  in t o  r e - w o rk e d , s p e c ia l ly  e q u ip p e d  in p u t  w e l l s  h a s  e v o lv e d  a s  
t h e  m o s t  g e n e r a l ly  a c c e p te d  m e t h o d  a t  t h e  p r e s e n t  t im e .  S a l t  w a t e r  i s  g a t h e r e d  a n d  
p a s s e d  t h r o u g h  s t e p p e d - t r o u g h  s e c t io n s ,  a c c o m p lis h in g  s u f f ic ie n t  a e r a t io n  to  c a u s e  
p r e c ip it a t io n  o f ir o n  o x id e s .  S e t t l in g - t a n k s  a r e  p r o v id e d  t o  r e m o v e  m u c h  o f  t h e  
s o l id s ,  a n d  f i l t r a t io n  a f t e r  s e t t l in g  r e n d e r s  t h e  s a l t  w a t e r  s u f f ic ie n t ly  fre e  o f  s o l id s  to  
p r e v e n t  c lo g g in g  in  t h e  s a n d .

O f  t h e  t h ir t y - f o u r  in je c t io n  w e l l s  in  u s e  d u r in g  J a n u a r y ,  m o s t  w e r e  t a k in g  w a t e r  a t  
a  v a c u u m , w it h  n o  w e ll- h e a d  p r e s s u r e  r e q u ir e d  to  fo rc e  t h e  s a l t  w a t e r  in t o  t h e  fo r m a t io n .  
I n  so m e  c a s e s ,  h o w e v e r ,  p r e s s u r e  is  r e q u ir e d ,  s o m e t im e s  t e m p o r a r i ly  to  “  b r e a k  d o w n  ”  
t h e  fo r m a t io n , a f t e r  w h ic h  lo w e r  p r e s s u r e  o r  g r a v i t y  i s  r e q u ir e d  fo r  f lo w . B u i ld in g  u p  
o f  b a c k  p r e s s u r e  h a s  b e e n  c o m b a t e d  in  s e v e r a l  c a s e s  s im p ly  b y  b a c k - w a s h in g  a n d
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f lu s h in g  o r  s w a b b in g  t h e  w e l ls  to  r e m o v e  w h a t  i s  b e lie v e d  to  b e  f i l t e r - c a k e  o n  t h e  fa c e  
o f  th e  s a n d . T h i s  is  a p p a r e n t ly  c a u s e d  b y  b a c t e r ia l  a c t io n ,  o r  in  s o m e  c a s e s  p o s s ib ly  
b y  la c k  o f  su f f ic ie n t  s e t t l in g  t im e  a t  t h e  s u r f a c e .  L o n g e r  s e t t l in g  t im e  h a s  im p r o v e d  
o p e ra t io n s  a n d  t r e a t in g  in  o t h e r s .  T r e a t in g  is  r e s t r i c t e d  m a in ly  t o  t h e  u s e  o f c h lo r in e ,  
a lu m  o r  l im e  fo r  b a c t e r ia l  c o n tr o l ,  a n d  h a s  n o t  b e e n  fo u n d  n e c e s s a r y  in  a l l  c a s e s .

A .  H .  N .

575.* Flowing Practices in Flooding at Nowata. P .  R e e d .  Oil Gas J . ,  1 3 .3 .4 1 , 39
(44 ), 4 8 .— A  d is t in c t iv e  f e a t u r e  o f  p r o d u c in g  o i l  b y  t h e  w a te r - f lo o d  m e t h o d  in  t h e  
N o w a t a , O k la h o m a , f ie ld  i s  t h e  p r a c t ic e  o f  l i f t in g  o i l  in  p r o d u c in g  w e ll s  b y  f lo w in g .  
U p  to  t h e  t im e  t h e  w a te r - f lo o d  b o o m  s t a r t e d  in  N o w a t a  in  1 9 3 6  i t  h a d  b e e n  c o m m o n  
p r a c t ic e  t o  p u m p  w a te r- f lo o d e d  p r o d u c t io n .

W i t h  p r e s e n t  f lo w in g  m e t h o d s ,  p r in c ip a l  o p e r a t in g  e x p e n s e  fo r  t h e  p r o p e r t y  in  th e  
la t t e r  s ta g e s  o f  th e  f lo o d ’s  l i f e  i s  t h e  c o s t  o f  p o w e r  fo r  p u m p in g  w a t e r  in t o  in je c t io n  
w e lls .  T h e r e  i s  n o  e x p e n s e  fo r  t r e a t in g  a n d  f i l t e r in g , b e c a u s e  t h e  w a t e r  u s e d  fo r  
in je c t io n  is  b r in e - p r o d u c e d  w it h  o i l  o n  n e a r b y  p r o p e r t ie s .  T h i s  b r in e  i s  in je c t e d  
w it h o u t  t r e a t in g  a n d  f i l t e r in g , u n d e r  t h e  s a m e  p r e s s u r e  u s e d  o n  f r e s h w a t e r - in je c t io n  
l in e s  o n  a d ja c e n t  p o r t io n s  o f  t h e  flo o d . B e c a u s e  o f  t h e  m a n n e r  in  w h ic h  i t  i s  o p e ra te d ,  
t h is  p r o p e r t y  i s  c o m m o n ly  r e fe r r e d  to  in  t h e  a r e a  a s  a  s a lt - w a t e r - d is p o s a l  p r o je c t .

W i t h  t h e  ra p id - d e p le t io n  m e t h o d  o f o p e r a t in g  w a te r - f lo o d  p r o je c t s  i t  i s  p o s s ib le  to  
r e t u r n  t h e  o r ig in a l in v e s t m e n t  in  t h e  s h o r t e s t  t u n e  a n d  t o  m a in t a in  a  h ig h e r  y e a r ly  

in c o m e .
A  lo n g e r  p e r io d  o f w a te r - f lo o d  o p e r a t io n  is  a d v o c a t e d  b y  a  n u m b e r  o f  in d e p e n d e n t  

o p e r a t o r s .  I t  i s  b e lie v e d  t h a t  w i t h  t h e  lo n g e r  p e r io d  o f f lo o d in g  t h e  u lt im a t e  re c o v e r y  
w i l l  b e  g r e a te r  a lt h o u g h  t h e  y e a r ly  r e c o v e r y  m a y  b e  le s s .  T h e s e  o p e r a t o r s  p re fe r  to  
e x p lo it  a s  e f fe c t iv e ly  a s  p o s s ib le .  P r o p e r t ie s  o ffe r in g  t h e  m o s t  f a v o u r a b le  c o n d it io n s  
fo r  w a te r - f lo o d in g  a r e  n o t  r e a d i ly  a c q u ir e d .

W h i le  t h e re  h a s  b e e n  a  g r o w in g  p r a c t ic e  in  N o w a t a  t o w a r d s  f lo w in g  p r o d u c in g  w e lls ,  
f lo w in g  is  f a r  f r o m  b e in g  t h e  u n iv e r s a l  m e t h o d  fo r  b r in g in g  o i l  to  th e  s u r fa c e  in  th e  
a r e a ; s in c e  a  s u b s t a n t ia l  p a r t  o f  i t  is  l i f t e d  b y  w e l ls  p u m p e d  b y  c e n t r a l  p o w e rs  a n d  
e le c t r ic  m o to r - d r iv e n  ja c k s .  A .  H .  N .

576.* Injection oi Gas in Lime. P .  R e e d .  Oil Gas J . ,  2 0 .3 .4 1 , 39 ( 4 5 ) , 4 8 .— A  re p o rt  
o f t h e  u n u s u a l  p r a c t ic e  o f  in je c t in g  g a s  in t o  a  s m a l l  o i l- p r o d u c in g  l im e  fo rm a t io n  is  
p re s e n t e d . G a s  is  in je c t e d ,  m o s t ly  f ro m  o n e  w e l l ,  b y  a  s m a l l  c o m p r e s s o r  d r iv e n  b y  a  
2 5 -h .p . g a s -e n g in e  o f a  t y p e  c o m m o n ly  u s e d  fo r  p u m p in g  p o w e rs .  T h i s  e q u ip m e n t  is  
o p e ra te d  a t  c a p a c i t y  a l l  t h e  t im e , a n d  in je c t s  g a s  a t  a  p r e s s u r e  o f 2 8 0  lb .  T h is  p re s su re  
h a s  b e e n  m a in t a in e d  fo r  t h e  p a s t  tw o  y e a r s .  B e fo r e  t h a t  t h e  p r e s s u r e  m a in ta in e d  w a s  
b e tw e e n  3 4 0  a n d  3 5 0  lb .

A s  a  r e s u lt  o f g a s  in je c t io n ,  t h e  d e c l in e  o f p r o d u c t io n  h a s  b e e n  c h e c k e d  s u f f ic ie n t ly  
to  ju s t i f y  t h e  a p p lic a t io n  o f  g a s  in je c t io n  o n  t h e  p r o p e r t y .  T h e  o i l  h a s  a  g r a v it y  of 
3 2 ° A . P . I .  C o m p le te  d a t a  r e g a rd in g  t h e  a m o u n t s  o f  o i l  p r o d u c e d  a n d  o f  g a s  in je c t e d  
h a v e  n o t  b e e n  m a d e  a v a i la b le  fo r  p u b lic a t io n .  F o r  t h e  la s t  t w o  y e a r s  p r o d u c t io n  h a s  
b e e n  m a in t a in e d  a t  a p p r o x im a t e ly  2 5  b r ls ./ d a y  f r o m  t h e  w e l l s  o n  t h e  p r o p e r t y .  I n  
r e v ie w in g  w h a t  h a s  b e e n  a c c o m p lis h e d  b y  t h i s  e x p e r im e n t ,  i t  h a s  b e e n  fo u n d  t h a t  th e  
d e c l in e  o f p r o d u c t io n  in  t h e  la s t  5 y e a r s  h a s  b e e n  s u f f i c ie n t ly  c h e c k e d  to  m a k e  i t  p o s s ib le  
to  o p e ra te  p r o f i t a b ly  a  p r o p e r t y  w h ic h  c o u ld  n o t  h a v e  b e e n  p a id  o u t  u n d e r  n o r m a l  
c o n d it io n s .  A .  H .  N .

577.* Inspection oi Tubular Goods and Sucker-Rods. H .  M. H e n d e r s o n .  Oil G a s J . ,
2 0 .3 .4 1 , 39 (4 5 ) , 5 0 . Paper presented before American Petroleum Institute.— A  d ia g ra m  
s h o w s  a n  a r r a n g e m e n t  o f  a n  in s t r u m e n t  in  a  s e c t io n  o f  a  t u b in g  a n d  t h e  m a n n e r  in  
w h ic h  i t  o p e ra te s  to  d e t e c t  t h e  w o r n  s p o t s  a n d  t h e  e x t e n t  o f  t h e  r e d u c t io n  o f  w a l l  
t h ic k n e s s .  T h e  in s t r u m e n t  is  s e t ,  b e fo re  r u n n in g  in t o  t h e  t u b in g ,  to  in d ic a t e  w h e n  th e  
re m a in in g  w a l l  t h ic k n e s s  i s  le s s  t h a n  a  g iv e n  a m o u n t .  F o r  e x a m p le ,  i f  i t  is  s e t  to  
in d ic a t e  a  r e m a in in g  w a l l  t h ic k n e s s  o f  le s s  t h a n  -J- in . ,  n o  e le c t r ic a l  c o n t a c t  i s  m a d e  
u n le s s  t h e  r e m a in in g  w a l l  a t  a n y  p o in t  t h r o u g h o u t  t h e  le n g t h  m e a s u r e d  is  le s s  t h a n  
t h i s  a m o u n t .  T h e  a c t u a l  w a l l  t h ic k n e s s  m a y  b e  a n y  a m o u n t  b e tw e e n  J  in .  a n d  th e  
f u l l  t h ic k n e s s  o f n e w  p ip e  i f  n o  e le c t r ic a l  c o n t a c t  i s  m a d e . I n  o t h e r  w o r d s ,  t h e  in s t r u 
m e n t  o n ly  in d ic a t e s  i f  t h e  r e m a in in g  w a l l  is  le s s  t h a n  th e  a m o u n t  fo r  w h ic h  t h e  in s t r u 
m e n t  is  s e t .
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B y  r e s e t t in g  t h e  in s t r u m e n t  t o  in d ic a t e  o t h e r  r e m a in in g  w a l l  t h ic k n e s s e s ,  t u b in g  
m a y  b e  s e g r e g a te d  in t o  d if fe r e n t  c la s s e s  a n d  u t i l iz e d  t o  t h e  m o s t  e c o n o m ic a l a d v a n t a g e .

T h e  in s t r u m e n t  d o e s  n o t  m e a s u r e  t h e  a c t u a l  w a l l  t h ic k n e s s  o f  t h e  p ip e ,  b u t  in d ic a t e s  
t h e  in s id e  d ia m e t e r  o p p o s ite  e a c h  o n e  o f  t h e  f in g e r s .  T h e  r e m a in in g  w a l l  t h ic k n e s s  
i s  d e te r m in e d  b y  c o m p a r is o n  o f  t h i s  d ia m e t e r  w i t h  t h e  n o r m a l  o .d .  o f  t h e  p ip e .  C o m 
m o n ly  u s e d  s e t t in g s  o f  t h e  in s t r u m e n t  a r e  fo r  a n d  ^ in .  r e m a in in g  w a l l  i n  o rd e r
t h a t  t u b in g  m a y  b e  c la s s if ie d  s u f f ic ie n t ly  fo r  p r o p e r  s e g re g a t io n .

W h e n  s u r v e y in g  t u b in g  o n  t h e  r a c k ,  a n  “  e le c t r ic a l  b u z z e r  ”  in d ic a t e s  t h e  e x is t e n c e  
o f  a  w o r n  a r e a ,  w h i l s t  a  s t r ip  r e c o r d e r  w i t h  p e n  r e c o r d s  t h e  le n g t h  a n d  d e p t h  o f  w o r n  
a r e a  in  t h e  t u b in g  w h e n  a  s u r v e y  i s  c o n d u c t e d  i n  a  w e l l .  T o  d e te r m in e  t h e  le n g t h  o f  
t h e  w o r n  a r e a  i n  t u b in g  s u r v e y e d  o n  t h e  r a c k ,  t h e  o p e r a t o r  n o t e s  t h e  d is t a n c e  t h e  
in s t r u m e n t  i s  m o v e d  w h i le  t h e  b u z z e r  i s  b u z z in g .

I n  o rd e r  t h a t  t h e  e n t ir e  c ir c u m f e re n c e  o f  t h e  t u b in g  b e  s u r v e y e d  w it h o u t  t h e  n e c e s 
s i t y  o f  r o t a t in g  t h e  in s t r u m e n t ,  c o n t a c t  f in g e rs  a r e  s p a c e d  a t  f - i n .  in t e r v a ls  a r o u n d  t h e  
c ir c u m f e r e n c e  o f  t h e  t o o l ,  a n d  th e s e  w i l l  d e te c t  a  w o r n  s p o t  a s  s m a l l  a s  J  in .  i n  w id t h .

F o r  in s p e c t in g  s u c k e r - r o d s  a n  in s t r u m e n t  i s  d e s c r ib e d  w h ic h  c la s s if ie s  r o d s  o n  
r e m o v a l  f r o m  t h e  w e l l  s o  a s  t o  e l im in a t e  p o t e n t ia l ly  d a n g e ro u s  s e c t io n s .  T h e  o p e r a t io n  
o f  th e  in s t r u m e n t  d e p e n d s  o n  t h e  m a g n e t ic  p r o p e r t ie s  o f  t h e  m a t e r ia l  in  t h e  s u c k e r - r o d .  
T h e  s u c k e r - r o d s  a r e  d r a w n  t h r o u g h  t h e  in s t r u m e n t  a s  t h e y  a re  r a is e d  f r o m  t h e  w e ll .  T h i s  
a s s e m b ly  c o n t a in s  a  g ro u p  o f p r im a r y  c o i ls  w h ic h  s u r r o u n d  t h e  r o d  a n d  a r e  e n e rg iz e d  b y  
a n  e le c t r ic  c u r r e n t  d r a w n  f r o m  a n  A . C .  m o t o r  g e n e ra to r  s e t  m o u n t e d  o n  t h e  t r u c k  w h ic h  
a ls o  c a r r ie s  t h e  r e c o r d in g  in s t r u m e n t s .  A  s e t  o f  p ic k - u p  c o i ls  w h ic h  s u r r o u n d  t h e  r o d  
a r e  a ls o  c a r r ie d  i n  t h e  w e l l - h e a d  a s s e m b ly .  A  v o lt a g e  i s  g e n e ra t e d  in  t h e  p ic k - u p  c o ils  
b y  t h e  m a g n e t ic  f ie ld  w h ic h  i s  in d u c e d  in  t h e  s u c k e r - r o d  b y  t h e  e n e rg iz e d  p r im a r y  
c o i l s ,  a n d  i t  i s  t h e  v a r ia t io n  i n  t h i s  v o lt a g e  w h ic h  i s  in d ic a t e d  b y  t h e  r e c o r d in g  in s t r u 

m e n t .
S im i la r ly ,  a  t e le s c o p ic  in s t r u m e n t  fo r  in s p e c t in g  t h e  in t e r n a l  s u r f a c e  o f  d r i l l - p ip e  is  

d e s c r ib e d . A .  H .  N .

5 7 8 .*  Multiple Hydraulic Pumping in Illinois Oil-Fields. H .  F .  S im o n s .  Oil Gas J . ,
1 0 .4 .4 1 , 3 9  (4 8 ) ,  3 0 - 3 1 .— W h i le  m o s t  o f  t h e  p u m p in g  i n  I l l i n o i s  i s  b y  t h e  b e a m  m e t h o d ,  
i n  r e c e n t  m o n t h s  t h e r e  h a v e  b e e n  s e v e r a l  le a s e s  e q u ip p e d  w it h  f lu id - d r iv e n  b o t to m -  
h o le  p u m p s . T h i s  t y p e  p u m p  h a s  b e e n  u s e d  fo r  a  n u m b e r  o f  y e a r s  i n  d e e p e r  p r o d u c t io n  
a n d  i n  f ie ld s  w h e r e  la r g e  v o lu m e s  o f  f lu id  n e e d e d  t o  b e  h a n d le d .  T h e  m e t h o d  i n  I l l i n o i s  
c o n s is t s  o f  in s t a l l in g  a  c e n t r a l  p o w e r  p la n t  a n d  t h e n  r u n n in g  p o w e r - o il  l in e s  t o  t h e  
in d iv id u a l  w e l l s .  I n  t h i s  m a n n e r  o n e  p o w e r  u n i t  i s  u s e d  fo r  l i f t in g  t h e  o i l  f r o m  a s  
m a n y  a s  t w e lv e  w e l l s  a n d  a s  f e w  a s  t w o  w e ll s .

E s s e n t ia l s  o f  t h e  s y s t e m  in c lu d e  a  s u r f a c e  p u m p  w h ic h  s u p p l ie s  p o w e r  o i l  t h r o u g h  a  
m a c a r o n i  s t r in g  to  a  r e c ip r o c a t in g  p u m p  a t  t h e  b o t t o m  o f t h e  w e l l .  T h e  e x h a u s t  f r o m  
th e  p o w e r  c v l in d e r  i s  in t o  t h e  t u b in g ,  a n d  t h e  u s e d  p o w e r  o i l  i s  b r o u g h t  t o  t h e  s u r fa c e  

w it h  t h e  p r o d u c t io n .
T h e  p u m p s  a r e  r u n  in s id e  t h e  t u b in g  o n  t h e  m a c a r o n i  s t r in g  in  t h e  s a m e  w a y  a s  a n  

o r d in a r y  in s e r t  p u m p  i s  r u n  i n  o n  a  r o d - s t r in g .  T h e  p u m p  i s  r e t r ie v e d  f r o m  t h e  
b o t to m " b y  p u l l in g  t h e  p o w e r - s t r in g . A  s e a t  in  t h e  b o t t o m  o f  t h e  t u b in g  r e c e iv e s  t h e  
p u m p . T h e  p r o x im it y  o f  t h e  p u m p  t o  b o t t o m  i s  d e te r m in e d  b y  t h e  t y p e  o f  g a s-  
a n c h o r  n e e d e d  f o r  t h e  " p a r t ic u la r  w e l l .  I n  t h e  S a le m  f ie ld  t h e  g a s - a n c h o r  u s e d  a l lo w s  
t h e  p u m p  t o  b e  lo c a t e d  a b o u t  10  f t .  f r o m  b o t t o m ; b y  r e m o d e ll in g  t h e  a s s e m b ly  t h e  

p u m p  c o u ld  b e  lo c a t e d  o n  b o t t o m .
O t h e r  d e ta i ls  a r e  g iv e n  a n d  i l lu s t r a t e d .  A .  H .  X .

5 7 9 .*  Schuler Unitized Repressuring Project is First in Arkansas. G .  \\  e b e r . Oil Gas J . ,
1 0 .4 .4 1 , 39  (4 8 ) ,  3 2 .— T h e  u n d iv id e d  in t e r e s t  i n  t h e  p r o d u c t io n  o f  o i l  a n d  g a s  a n d  t h e  
s h a r e  w h ic h  e a c h  p a r t y  t o  t h e  a g r e e m e n t  c a r r ie s  i n  t h e  c o s t  o f  t h e  p r o je c t  a r e  s e t  i n  a  
t a b u la t io n  o f  p a r t ic ip a t io n  in  t h e  u n i t .  T h e  b a s is  fo r  p a r t ic ip a t io n  in  t h e  u n i t  i3 n o t  
p r o d u c in g  a c re a g e  a lo n e , a s  i s  g e n e r a l ly  t h e  c a s e  i n  u n i t i z a t io n  a g r e e m e n t s .  I n s t e a d ,  
e a c h  t r a c t  in  t h e  u n i t  a r e a  i s  a s s ig n e d  a  v a lu e  i n  p r o p o r t io n  to  t h e  v a lu e  o f  a l l  s u c h  
d r i l l in g  u n i t s ,  in  t h e  s a m e  r a t io  t h e r e t o  a s  t h e  n u m b e r  o f  b a r r e l s  o f  o i l  w h ic h  t h e  d r i l l in g  
u n it  w a s  a llo w e d  to  p r o d u c e  e a c h  2 4 -h o u r  d a y  f r o m  t h e  J o n e s  s a n d  u n d e r  t h e  a l lo w a b le  
s c h e d u le  o f  1 s t  A u g u s t  1 9 4 0  b e a r s  t o  t h e  t o t a l  d a i l y  p o o l a l lo w a b le  f o r  t h e  J o n e s  s a n d ,  
f ix e d  b y  t h e  C o m m is s io n  a s  a  b a s is  o f  s a id  a l lo w a b le  s c h e d u le .

T h e  a llo w a b le  s c h e d u le  f o r  S c h u le r  a t  t h e  t im e  d e s ig n a t e d  w a s  f ix e d  o n  a n  a c re -
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p o u n d  b a s is .  E a c h  w e l l ’s a l lo t t e d  a c re a g e  w a s  m u lt ip l ie d  b y  i t s  b o t to m - h o le  p re s s u re ,  
e it h e r  d ir e c t ly  m e a s u re d  a s  in  k e y  w e l ls ,  o r  in t e r p o la t e d  f r o m  th e  m o n t h ly  p re s su re  
m a p  of t h e  f ie ld . T h e  t o t a l  o f  a l l  p e r - w e ll  a c r e - p o u n d  p r o d u c t s  w a s  d iv id e d  in to  th e  
t o t a l  d a i ly  c r u d e  a llo w a b le  a l lo t t e d  t h e  J o n e s  s a n d ,  o b t a in in g  t h e  f a c t o r ,  “  b r ls ./ a c re -  
p o u n d .”  T h i s  in  t u r n  w a s  a p p lie d  t o  e a c h  w e l l  b y  m u l t ip ly in g  b y  i t s  a c r e - p o u n d  fa c to r ,  
a n d  th e  w e ll ’s  d a i ly  a llo w a b le  in  b a r r e l s  w a s  t h u s  d e te r m in e d . H e n c e ,  in t e r e s t  in  th e  
u n it  i s  p la c e d  o n  a n  a c r e - p o u n d  b a s is ,  in s t e a d  o f t h e  s t r a ig h t  a c r e a g e  f a c t o r  u s u a lly  

u se d  in  d e te rm in in g  p a r t ic ip a t io n .
P r i m a r y  d a t a  o n  t h e  p o o l a r e  p r e s e n t e d . A .  H .  N .

580.* Intermittent Repressuring of Pennsylvania Oil-Sands. P .  A .  D ic k e y .  Oil 
Gas J . ,  1 0 .4 .4 1 , 39 (4 8 ) , 3 5 .— O n e  o f t h e  c h ie f  t r o u b le s  in  r e p r e s s u r in g  p ro g ra m m e s  is  
d u e  to  b y - p a s s in g . T h e  f a c t  t h a t  in t e r m it t e n t  in je c t io n  o f g a s  in h ib it s  b y -p a s s in g  
in d ic a t e s  t h a t  d u r in g  t h e  t im e  w h e n  t h e  g a s  is  n o t  b e in g  in je c t e d  t h e  l iq u id s  r e d is t r i
b u te  t h e m s e lv e s  in  s u c h  a  m a n n e r  a s  to  d e c re a s e  t h e  p e r m e a b i l i t y  o f  t h e  b y -p a s s in g  
c h a n n e l.  T h e r e f o r e ,  w h e n  g a s  is  a g a in  a p p lie d ,  m o re  r e s is t a n c e  is  e n c o u n te re d . T h e  
g a s  is  t h u s  a b le  to  m o v e  o u t  t h e  o i l  t h a t  c o lle c t e d  in  t h e  c h a n n e l ,  a n d  s in c e  a  h ig h er  
p r e s s u re  is  d e v e lo p e d , i t  a ls o  a f f e c t s  t h e  le s s  p e rm e a b le  p a r t s  o f  t h e  s a n d .

W h e n  g a s  is  n o  lo n g e r  in je c t e d ,  th e  p r e s s u r e  in  t h e  p e r m e a b le  c h a n n e l  w i l l  q u ic k ly  
d ro p  n e a r ly  to  a t m o s p h e r ic ,  a n d  a  s iz a b le  p r e s s u r e  d ro p  w i l l  e x i s t  b e t w e e n  t h e  ch a n n e l 
a n d  t h e  le s s  p e rm e a b le  p la c e s .  T h i s  w i l l  t e n d  t o  fo rc e  t h e  o i l  a n d  w a t e r  to w a r d s  the  
c h a n n e l.  T h e i r  p re s e n c e  th e re  m a t e r ia l ly  r e d u c e s  t h e  e f fe c t iv e  p e r m e a b il i t y  o f the  
c h a n n e l ,  a n d  t h e y  a r e ,  b e s id e s , e a s i ly  fo r c e d  t o w a r d s  t h e  p r o d u c in g  w e ll .  T h e  gas 
e n te r in g  th e  le s s  p e rm e a b le  p la c e s  w i l l ,  o f c o u rs e , t e n d  t o  fo rc e  t h e  l iq u id s  a w a y  from  
t h e  c h a n n e l ,  b u t  i t  w i l l  e n t e r  m o re  s lo w ly  t h a n  i t  w i l l  l e a v e .  T h u s ,  i t  i s  m o re  effective  
e s c a p in g  t h a n  e n te r in g .

T h i s  a c t io n  is  p r o b a b ly  m o re  e f fe c t iv e  w it h  n a t u r a l  g a s  t h a n  w i t h  a i r ,  b e c a u se  gas 
i s  m o re  so lu b le  in  o il. N a t u r a l  g a s  u n d e r  p r e s s u r e  w o u ld  go in t o  s o lu t io n , a n d  on  
re le a s e  o f p re s s u re  w o u ld  fo rm  b u b b le s  in  t h e  o i l  a s  i t  c a m e  o u t .  T h e s e  w o u ld  te n d  to  
b lo c k  th e  p o re  o p e n in g s  a n d  m a k e  i t  p o s s ib le  fo r  t h e  g a s  to  p u s h  t h e  o i l in ste a d  of 
s im p ly  p a s s in g  b y  i t .  A s  a n  e x a m p le  o f t h e  e f fe c t iv e n e s s  o f  t h i s  a c t io n ,  t h e  o il sa tu ra 
t io n  o f a  s a n d  w a s  e x p e r im e n t a l ly  r e d u c e d  6 0 %  b y  t h e  e s c a p e  o f  g a s  co n ta in e d  in  it  
a t  a  p re s s u r e  o f 9 0 0  lb ./ s q .  in .

I f  th e  fo re g o in g  is  a  c o r r e c t  e x p la n a t io n  o f  t h e  m e c h a n is m  o f in t e r m it t e n t  a ir-d r iv e , 
i t  w o u ld  s e e m  t h a t  h ig h e r  p r e s s u r e s ,  a n d  lo n g e r  o p p o r t u n it y  fo r  t h e  p re ssu re s  to  r e 
d is t r ib u t e  t h e m s e lv e s ,  m ig h t  r e s u lt  in  m o re  e f f ic ie n t  r e c o v e r y .  C e r t a in  fie ld  e x p e r i
m e n ts  t e n d  to  s u b s ta n t ia t e  t h is  t h e o r y .  A .  H .  N .

581.* Subsurface Flow Control. J .  H .  R a m b in .  Oil Gas J . ,  1 7 .4 .4 1 , 39 (4 9 ), 7 8 .—  
T h e  p a p e r  d e a ls  w it h  m a r in e  lo c a l it ie s  in  t h e  G u l f  C o a s t .  D u r in g  s q u a l l s ,  fo g s, an d  
o th e r  u n d e s ir a b le  b a rg in g  a n d  b o a t in g  c o n d it io n s  t h a t  a r e  o f t e n  p r e s e n t  a lo n g  th e  
G u lf  C o a s t ,  t h e  c o m p le te  c o n t r o l  o f f lo a t in g  m a r in e  e q u ip m e n t  is  n o t  a lw a y s  p o ss ib le . 
A s  a n  a d d it io n a l  s a f e t y  m e a s u r e  a  p o s it iv e  s h u t - o f f  fo r  t h e  w e l l  i t s e lf ,  to  a c t  in  c a s e  a n y  
s u r fa c e  c o n n e c t io n s  w e re  b r o k e n  o ff, w a s  d e v is e d . I t  w a s  n e c e s s a r y  to  o b t a in  a  sh u t-  
o ff  fo r  b o th  th e  c a s in g  a n d  t h e  t u b in g  b e lo w  t h e  g r o u n d  le v e l ,  s in c e  in  c o n v e n t io n a l 
c o m p le t io n s  b o t h  h a v e  p r e s s u r e  a n d  a r e  s u b je c t  to  f lo w in g  o i l  a n d  g a s  if  t h e  su rfa c e  
c a s in g  o r  t u b in g  c o n n e c t io n s  a r e  o p e n e d .

A f t e r  m a n y  e x p e r im e n t s ,  s o m e  o f  w h ic h  a r e  d e s c r ib e d , s u b s u r f a c e  c o n t r o l  u n d e r  a ll  
c o n d it io n s  w a s  f in a l ly  a t t a in e d ,  t h r o u g h  e x p e r im e n t s  w i t h  v a r io u s  t y p e s  o f  a u to m a t ic  
s h u t -o f f  v a lv e s  fo r  t h e  t u b in g . T h i s  e v e n t u a l ly  r e s u lt e d  in  t h e  u s e  o f  a n  a u to m a t ic  
v a lv e ,  w h ic h  d e p e n d e d  e n t ir e ly  o n  t h e  v e lo c i t y  o f  f lo w  fo r  i t s  o p e r a t io n . T h ro u g h  
t h e  c o m b in e d  u s e , t h e n ,  o f th e  d o u b le  p a c k e r  a n d  t h e  a u t o m a t ic  s h u t - o f  v a lv e ,  it  
b e c a m e  p o s s ib le  to  p ro d u c e  a  w e l l  w i t h  t h e  a s s u r a n c e  t h a t  i f  fo r  a n y  r e a s o n  t h e  flo w  
th r o u g h  th e  t u b in g  e x c e e d e d  a  p r e d e t e r m in e d  a m o u n t ,  t h e  v a lv e  w o u ld  im m e d ia te ly  
s h u t  th e  w e l l  in  u n t i l  s u c h  t im e  a s  i t  w a s  d e s ir e d  t o  re o p e n  i t .

T h e  p r in c ip le  o f  o p e r a t io n  o f  t h e  s t o r m - c h o k e  a s s e m b ly  d e p e n d s  o n  t h e  f a c t  th a t  
w h e n  th e  f lu id  v e lo c i t y  o f t h e  o il a n d  g a s  t h r o u g h  t h e  c h o k e  r e a c h e s  a  c e r t a in  p o in t ,  
t h e  v a lv e  a u t o m a t ic a l ly  s h u t s  in  t h e  w e l l  u n t i l  s t e p s  a r e  t a k e n  t o  r e le a s e  i t .  T h e  
r e le a s in g  p r o c e s s  is  a c c o m p lis h e d  b y  e q u a l iz in g  t h e  p r e s s u r e  a b o v e  a n d  b e lo w  t h e  ch o k e ,  
a f t e r  w h ic h  th e  v a lv e  r e m a in s  o p e n  u n t i l  t h e  v e lo c i t y  a g a in  e x c e e d s  t h e  l im it a t io n s  of 
th e  c h o k e  a d ju s t m e n t .  T h u s ,  t h e  c h o k e  a s s e m b ly  n e e d  n e v e r  b e  r e m o v e d  f r o m  th e
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h o le  u n le s s  i t  i s  d e s ir e d  to  c h a n g e  i t s  a d ju s t m e n t  to  c o r r e s p o n d  to  s o m e  c h a n g e  in  
p r o d u c t io n .

T h e  c h o k e  m a y  b e  a d ju s t e d  to  s h u t  o ff  a t  a n y  d e s ir e d  r a t e  o f  f lo w , a n d  e x p e r ie n c e  
a n d  k n o w le d g e  o f  e a c h  in d iv id u a l  w e l l ,  t o g e th e r  w i t h  t h e  q u a n t i t y  o f  p r o d u c t io n  
d e s ire d , a r e  t h e  o n ly  g u id e s  in  m a k in g  t h e  a d ju s t m e n t .  T h e  s e t t in g  d e p t h  fo r  s to rm -  
c h o k e s  is  g o v e r n e d  b y  t h e  p a r a f f in  a c c u m u la t io n s ,  a n d  i t  h a s  b e e n  fo u n d  to  b e  b e t te r  
p r a c t ic e  to  s e t  t h e  c h o k e  b e lo w  t h e  n o r m a l  p a r a f f in  le v e l ,  w h ic h  s e ld o m  e x c e e d s  2000 f t .  
a n d  is  n o r m a l ly  a b o u t  1000 f t .  in  t h i s  a r e a .

D ia g r a m s  i l lu s t r a t e  t h e  a s s e m b ly .  A .  H .  N .

582.* Surface-Control Equipment and its Maintenance. R .  N .  B e a n .  Oil Gas J . ,
1 7 .4 .4 1 , 39 (4 9 ) , 1 4 2 .— T h e  t r e n d  o f  d e v e lo p m e n t  in  s u r f a c e - c o n t r o ls  a n d  f lo w - e h o k e s  
p o in t s  t o w a r d s  t h e  u s e  o f  a  s m a l le r  s iz e  o f  m a s t e r  t u b in g  v a lv e  a n d  w in g - v a lv e s  a n d  
p o s it iv e  c h o k e s  t h a t  c a n  b e  q u ic k ly  a n d  e a s i l y  c h a n g e d  w it h o u t  le a k s  a n d  g a lle d  t h r e a d s .  
I n  lo c a l it ie s  w h e r e  p r e s s u r e s  a r e  lo w  t h e  a d ju s t a b le  b e a n s  a r e  u s e d  to  f lo w  w e lls  th e  
p r o d u c in g  s t r a t u m  o f  w h ic h  d o e s  n o t  c o n t a m in a t e  t h e  o i l  w i t h  s a n d  o r  o t h e r  a b r a s iv e s .  
O n  h ig h - p re s s u r e  w e l l s  a d ju s t a b le  b e a n s  a r e  u s e d  to  a r r iv e  a t  a n  in d ic a t io n  o f  s iz e  o f  
p o s it iv e  c h o k e  to  u s e ; t h e  f lo w  i s  t h e n  s w it c h e d  b a c k  t o  t h e  p o s it iv e  c h o k e  fo r  p e r 
m a n e n t  f lo w in g  o f t h e  w e l l .

A  r e v ie w  o f d e v e lo p m e n t  in  c h o k e s  u s e d  fo r  s u r f a c e  c o n t r o l  i s  g iv e n , d e ta i l in g  
r e f in e m e n ts  a s  w e l l  p r e s s u r e s  b e c a m e  in c r e a s in g ly  h ig h .  W i t h  t h e  c o m in g  o f s u r fa c e -  
f lo w in g  p r e s s u r e s  r a n g in g  f r o m  2 0 0 0  to  3 0 0 0  lb . ,  f u r t h e r  r e f in e m e n ts  w e r e  m a d e  to  g iv e  
a  b e t te r  s e a l  b e t w e e n  t h e  c a g e -n ip p le  a n d  t h e  c h o k e . C lo s e r  to le r a n c e s  o f t h e  m a c h in e d  
p a r t s  a n d  p r o p e r  s e le c t io n s  o f  s t e e l  to  m e e t  c h o k e  r e q u ir e m e n t s  r e s u lt e d  in  a  b e t t e r  
p r o d u c t .  H o w e v e r ,  t h e  p r e s e n t  d e s ig n  r e m a in s  s u b s t a n t ia l ly  t h e  s a m e  in  p r in c ip le  
a s  i t  w a s  w h e n  f i r s t  in t ro d u c e d , in a s m u c h  a s  t h e  c h o k e s  a r e  s t i l l  s c r e w e d  in t o  t h e  ca g e -  
n ip p le s .  O n e  o f  t h e  c h ie f  d if f ic u lt ie s  e x p e r ie n c e d  w it h  t h i s  m e t h o d  in  c o n t r o l l in g  h ig h  
p r e s s u r e s  h a s  b e e n  t h e  le a k s  a n d  c u t t in g  o u t  o f  t h e  t h r e a d s  b e tw e e n  c a g e -n ip p le  a n d  
c h o k e . G a l le d  t h r e a d s  f r e q u e n t ly  g a v e  o p e ra t o r s  t r o u b le ,  r e s u lt in g  in  c o s t ly  r e p la c e 
m e n t s .  T o  r e m e d y  t h is  c o n d it io n , n u m e r o u s  d e s ig n s  o f  s e a ls ,  g a s k e t s ,  a n d  q u ic k -  
c h a n g e  u n io n s  h a v e  b e e n  d e v e lo p e d . W i t h in  t h e  la s t  f iv e  o r  s i x  y e a r s  n e w  in v e n t io n s  
a n d  d e v ic e s  h a v e  a p p e a r e d  o n  t h e  m a r k e t  to  m e e t  t h e  n e e d  o f t h e  p r e s e n t  h ig h - f lo w in g  
p r e s s u r e s  t h a t  r im  f r o m  4 0 0 0  to  6 0 0 0  lb .  a n d  in  a  fe w  in s t a n c e s  e v e n  h ig h e r .

T y p i c a l  s u r f a c e  in s t a l l a t io n s  a r e  i l lu s t r a t e d  a n d  d e s c r ib e d . A .  H .  N .

583.* East Alice Field Gas-Recycling Project placed in Operation. N .  W i l l i a m s .  
Oil Gas J . ,  1 7 .4 .4 1 , 39 ( 4 9 ) , 1 4 5 .— A f t e r  d e s c r ib in g  t h e  p r o p e r t y  a n d  i t s  h i s t o r y ,  th e  
r e c y c l in g  p la n t  i s  s t u d ie d . H ig h - p r e s s u r e  a b s o r p t io n  i s  e m b r a c e d  in  t h e  p r im a r y -  
r e c o v e r y  p h a s e  o f  t h e  p la n t  o p e r a t io n . T h e r e  a r e  t h r e e  h ig h - p re s s u r e  a b s o r b e r s ,  to  
w h ic h  t h e  h ig h - p re s s u r e  g a s  f r o m  t h e  f ie ld - g a t h e r in g  s y s t e m  i s  d ir e c t ly  c h a r g e d  w it h o u t  
p r io r  s e p a r a t io n  o f  a n y  f lu id s .  M e te r s  a n d  r e g u la t o r s  a h e a d  o f  t h e  a b s o r b e r s  c o n t r o l  
t h e  v o lu m e  o f  g a s  a n d  t h e  p r e s s u r e  d r o p  to  e a c h  o f  t h e  a b s o r b e r s .  T h e  a b s o r b e r s  
o p e ra te  a t  p r e s s u r e s  u p  to  1 5 0 0  lb . ,  a s  a g a in s t  a  g a s - d e l iv e r y  p r e s s u r e  t o  t h e  p la n t  o f  
a p p r o x im a t e ly  1 6 5 0  lb .  T h i s  e n t a i l s  a  p r e s s u r e  d ro p  o f a p p r o x im a t e ly  1 5 0  lb .  t o  t h e  
a b s o r b e rs .  In le t - g a s  t e m p e r a t u r e  i s  a p p r o x im a t e ly  1 0 0 ° F .

F o u r  6 0 0 -h .p . c o m p r e s s o r s ,  t a k in g  s u c t io n  t h r o u g h  s c r u b b e r s  f r o m  t h e  o v e r h e a d  
s t r ip p e d  g a s  f r o m  t h e  t h r e e  h ig h - p re s s u r e  a b s o r b e r s ,  r e t u r n  t h e  d r y  g a s  t o  t h e  s a n d .  
T h e s e  b o o s t  t h e  p r e s s u r e  o f  t h e  g a s  f r o m  1 5 0 0  lb .  t o  a p p r o x im a t e ly  2 1 5 0  lb . ,  w h ic h  is  
s l ig h t ly  a b o v e  t h e  b o t to m - h o le  p r e s s u r e  o f  t h e  s a n d .  T h e r e  a r e  t w o  in p u t  w e l l s ,  b o t h  
o f w h ic h  a r e  lo c a t e d  o n  o p p o s ite  s id e s  o f  t h e  s t r u c t u r e .

I n  t h e  s e c o n d a r y - r e c o v e r y  p h a s e  o f  t h e  p la n t  o p e r a t io n , r e t e n t io n  in  t h e  s y s t e m  o f  
a l l  th e  lig h t ,  v a lu a b le  c o n s t it u e n t s  i s  e f fe c te d  b y  e f f ic ie n t  r e a b s o r p t io n  o f v o la t i le  l ig h t  
f r a c t io n s  f la s h e d  in  r e d u c t io n  o f  p r e s s u r e s  o f  t h e  r ic h - o i l  s t r e a m  f r o m  t h e  h ig h - p r e s s u r e  
a b s o rb e rs . B y  c a r e f u l  s e le c t io n  o f  o p t im u m  t e m p e r a t u r e s  a n d  p r e s s u r e s  fo r  r ic h - o i l  
v e n t in g ,  a  m a x im u m  a m o u n t  o f  g a s  c o n t a in in g  a  m in im u m  a m o u n t  o f  v a lu a b le  c o n 
s t it u e n t s  i s  f u r t h e r  p r o c e s s e d  in  r e a b s o r b e r s .

S t e a m  is  u s e d  e x c lu s iv e ly  t h r o u g h o u t  t h e  p la n t ,  b o t h  fo r  p r o c e s s in g  p u m p s  a n d  
d is t i l la t io n  h e a t .  B e c a u s e  o n ly  h ig h - g r a v it y  m a t e r ia l  i s  in v o lv e d ,  n o  d ir e c t - f ir e d  
f u rn a c e s  a r e  n e e d e d . F a c i l i t i e s  in c lu d e  a  c o m p le te  c lo s e d  c o n d e n s a t e  s y s t e m  fo r  c o n 
d e n s in g  a l l  e x h a u s t  s t e a m . T u b e  s e c t io n s  a re  p r o v id e d  in  t h e  c o o l in g - to w e r  fo r  t h a t  
p u rp o s e .  B o i le r  fe e d - w a te r  m a k e - u p  r e q u ir e m e n t s  a r e  c o n f in e d  to  r e p la c e m e n t  o f
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o n ly  t h a t  s t e a m  u se d  in  d is t i l la t io n .  G e n e r a t in g  t h e  s t e a m  a r e  th r e e  3 9 7 - h .p „  2 5 0 -lb .  

w o rk in g -p re s su ro  w a te r - tu b e  b o i le r s .  A .  H .  N .

584.* Use of Extraneous Gas Prolongs Lifting Energy in Saxet Field. A n o n .  Oil
G a s J .,  1 7 .4 .4 1 , 39 (4 9 ) , 17 2 .— T h e  h ig h - p re s s u r e  g a s  in je c t e d  in t o  t h e  w e lls  p e rfo rm s  a  
d o u b le  fu n c t io n , n o t  o n ly  o f  p r o v id in g  t h e  l i f t in g  m e d iu m  fo r  t h e  o i l  p r o d u c t io n , b u t  
a lso  th e  g a s  i s  r e t u r n e d  to  th e  s u r f a c e  to  b e  r e c o v e r e d  a s  v e n t  g a s  f r o m  t h e  s e p a ra to r s ,  
t h u s  g r e a t ly  a u g m e n t in g  th e  s u p p ly  t h a t  w o u ld  n o r m a l ly  b e  p r o d u c e d  w it h  th e  o il. 
U n d e r  p r o r a t io n  r e g u la t io n s ,  w e l ls  b e in g  p r o d u c e d  u n d e r  th e s e  c o n d it io n s  w it h  h ig h  
w a t e r  y ie ld s  a re  p e r m it t e d  a  g a s - o i l  r a t io  o f 10,000  c u .  f t .  o f  g a s / b r l .  in  a d d it io n  to  
th e  r e g u la r  a l lo w a n c e  o f 3 0 0 0  c u .  f t . / b r l .  g r a n t e d  f lo w in g  w e ll s .  A lth o u g h  d r y  w h e n  
in je c t e d , t h e  h ig h -p re s s u r e  g a s  n o r m a l ly  p ic k s  u p  a  c e r t a in  a m o u n t  o f a d d it io n a l  lig h t-  
e n d s  to  b e  r e c o v e r e d  in  th e  g a s o lin e - p la n t  p r o c e s s in g .

T h e  p la n t  h a s  a  t o t a l  lo w - p re s s u re  a b s o r p t io n  c a p a c i t y  o f 7 0 ,0 0 0 ,0 0 0  c u . f t .  o f gas  
d a i ly ,  a lth o u g h  r u n s  n o w  a r e  d o w n  to  a p p r o x im a t e ly  4 0 ,0 0 0 ,0 0 0  c u .  f t .  d a i ly ,  d u e  to  
d e c lin e  o f p r o d u c t io n  in  t h e  o i l- s a n d s  s u p p ly in g  t h e  v e n t e d  g a s .  A t  c a p a c it y ,  th e  
p la n t  w a s  r e c o v e r in g  a p p r o x im a t e ly  4 0 ,0 0 0  g a l .  o f g a s o lin e  d a i ly ,  o r  a t  t h e  r a te  of 
0-571 g a l./ 1 0 0 0  c u .  f t .  o f g a s . W i t h  p r e s e n t  r u n s ,  a p p r o x im a t e ly  2 5 ,0 0 0  g a l. (0-625 

g a l ./1000  c u .  f t . )  a r e  b e in g  p r o d u c e d .
O r ig in a l ly ,  a  c a p a c it y  o f o n ly  2 0 ,0 0 0 ,0 0 0  c u .  f t .  o f  g a s  d a i ly  w a s  p r o v id e d . T h e n  

t h e  p la n t  w a s  d e s ig n e d  to  h a n d le  o n ly  th e  v e n t - g a s  p r o d u c e d  w it h  t h e  o i l fro m  the  
5 8 0 0 -ft . s a n d , w h ic h  a t  t h a t  t im e  w a s  in  i t s  e a r ly  s t a g e s  o f  d e v e lo p m e n t .  W it h  th at  
c a p a c it y  th e  p la n t  p r o d u c e d  a p p r o x im a t e ly  10,000  g a l .  ( |  g a l ./10 0 0  c u .  f t . )  d a ily .

O t h e r  d e t a i ls  o f t h e  p la n t  a r e  g iv e n . A .  H . N .

585.* Drilling Cost Primary Factor in Secondary Recovery. F .  B .  T a y lo r .  Oil Wkly,
2 4 .3 .4 1 , 101 (3 ) , 1 4 -1 6 .— -C e rta in  b u d g e t  f a c t o r s  h a v e  a s  m u c h  b e a r in g  o n  t h e  fin an cia l 
s u c c e s s  o f s e c o n d a r y  o i l - r e c o v e r y  p r o je c t s  a s  p r o b a b le  p r o d u c t io n  a n d  r e v e n u e  re tu rn s , 
a n d  s h o u ld  b e  c a r e f u l ly  c o n s id e re d  b y  o p e r a to r s  p la n n in g  s u c h  o p e r a t io n s .  W it h  
n a r r o w  p ro f it  m a r g in s  i t  i s  n o t  e n o u g h  to  a c c e p t  e x t r e m e ly  r o u g h  e s t im a t e s  o f co sts  
a n d  p lo t  th e s e  a g a in s t  in d ic a t e d  r e v e n u e s .  M id - C o n t in e n t  e x p e r ie n c e  d u r in g  th e  p a st  
s e v e r a l  y e a r s ,  a  p e r io d  o f v a s t ly  in c r e a s e d  a p p lic a t io n  o f s e c o n d a r y - r e c o v e r y  p ro 
g r a m m e s , h a s  s h o w n  t h e  la rg e s t  s in g le  e x p e n s e  it e m  in v o lv e d  is  t h e  c o s t  o f d r ill in g  
n e w  w e lls .  Y e t  g r e a te r  e r r o r  h a s  b e e n  m a d e  in  c a lc u la t in g  t h i s  f ig u r e  t h a n  in  a n y  
o th e r  fa c t o r .

D e p t h  v a r ia t io n s  f r o m  100 f t .  to  1 0 0 0  f t .  d o  n o t  e ffe c t  a  m a t e r ia l  d if fe re n c e  in  d r ill in g  
c o s t s .  A  w e l l  t h a t  c a n  b e  d r i l le d  to  6 5 0  f t .  fo r  8 0  c e n t s / f t .  c a n n o t  b e  d r i l le d  to  300  ft . 
o n  th e  s a m e  lo c a t io n  fo r  m u c h  le s s  t h a n  70  c e n t s / f t .  A t  a b o u t  9 0 0  f t .  t h e  p e r-fo o t  
c o s t  d o e s b e g in  t o  in d ic a t e  a n  in c r e a s e ,  b u t  to  1000  f t .  t h i s  in c r e a s e  is  n o t  c r it ic a l.  
C o n t r a c t o r s  a n d  o p e r a to r s  d e v e lo p in g  r e c o v e r y  p r o je c t s  p o in t  o u t  t h a t  a c t u a l  d r ill in g  
t im e  is  m o re  o r  le s s  p r o p o r t io n a l  to  d e p t h ,  b u t  m o v in g , s h o o t in g , c e m e n t in g , a n d  
c le a n in g - o u t  t im e  is  in d e p e n d e n t  o f d e p t h .

T a k in g  t h r e e  s p e c if ic  a r e a s ,  c o s t s  h a v e  b e e n  d e t e r m in e d  o n  a  p e r- fo o t  b a s is  in  N o r t h 
e a s t  O k la h o m a  a s  a v e r a g in g  61  c e n t s  o n  o n e  p r o je c t  a n d  7 6  c e n t s  o n  a n o t h e r ,  w it h  th e  
la t t e r  f ig u re  in c lu d in g  s o m e  m in o r  e q u ip m e n t  e x p e n s e .  I n  K a n s a s  p r o je c t s  a re  b e in g  
d r il le d  f ro m  85 to  9 2 J  c e n t s / f t .  t o  a  d e p t h  o f 8 0 0  f t .  I n  t h i s  a r e a ,  in  a d d it io n  to  a  
s l ig h t  in c re a s e  in  t h e  p e r- fo o t  c o s t  a s  a  r e s u lt  o f in c r e a s e d  d e p t h ,  t h e r e  i s  m o r e  l im e  in  
t h e  s e c t io n , a n d  c o n s e q u e n t ly  h o le  i s  a  l i t t le  s lo w e r  to  m a k e .  I n  N o r t h  T e x a s ,  w h e re  
c o n d it io n s  p r o b a b ly  v a r y  m o re  t h a n  in  a n y  o t h e r  c o m p a r a b le  a r e a ,  s h a l lo w  d r il l in g  
c o s t s  r a n g e  f ro m  5 5  c e n t s  to  a s  h ig h  a s  9 5  c e n t s / f t .

A n a ly s e s  o f  d r i l l in g  c o s t s  o n  o t h e r  p r o je c t s  h a v e  s h o w n  p e r- fo o t  r a t e s  a s  lo w  a s  44  
c e n t s .  T h e  m e t h o d  o f k e e p in g  c o s t  a c c o u n t s  h a s  m u c h  to  d o  w i t h  p e r - w e ll  e x p e n s e  
f ig u re s , a n d  v a r ia t io n s  in  fo r m a t io n  r e s u lt  in  m in o r  c h a n g e s  f r o m  w e l l  to  w e ll .  I f  
e q u ip m e n t  is  a d d e d  to  t h e  d r i l l in g  c o s t ,  i t  s h o u ld  b e  p a r t  o f  t h e  d r i l l in g  f u n c t io n ,  n o t  
p a r t  o f  p r o d u c t io n  e q u ip m e n t  c o s t .  A .  H .  N .

586.* Gas-Well Acidizing. G .  L .  L e a c h .  Oil Wkly, 2 4 .3 .4 1 ,  101 ( 3 ) ,  1 7 - 2 0 . Paper 
presented before American Petroleum Institute .— S p e c ia l  d if f ic u lt ie s  a r e  e n c o u n te re d  
in  th e  a c id iz in g  o f  T e x a s  P a n h a n d le  w e l l s  b e c a u s e  in s t e a d  o f p u r e  l im e s t o n e , d o lo m ite ,  
a n d  d o lo m it ic  l im e s t o n e , m ix t u r e s  a r e  g e n e r a l ly  e n c o u n t e r e d . T h e s e  r e s p o n d  in  a n  
e n t ir e ly  d if fe re n t  m a n n e r  f r o m  r e g u la r  a c id .  B e in g  c o m p r is e d  o f c o m p le x  m a g n e s iu m -
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c a lc iu m  c a r b o n a t e s  w i t h  v a r y in g  a m o u n t s  o f  s i l ic a t e s ,  s a n d ,  g r a n it e ,  c h e r t ,  s h a le ,  i r o n ,  
a n d  a lu m in a ,  a n d  f r e q u e n t ly  w i t h  la r g e  q u a n t i t ie s  o f  g y p s u m , a n h y d r it e ,  a n d  s e le n it e ,  
t h e y  r e a c t  m u c h  m o r e  s lo w ly .  M a n y  i r o n  a n d  a lu m in iu m  c o m p o u n d s  w i l l  d is s o lv e  in  
h y d r o c h lo r ic  a c id ,  b u t  a s  t h e  a c id i t y  o f  t h e  t r e a t in g  s o lu t io n  d e c re a s e s  th e s e  c o m p o u n d s  
r e p r e c ip it a t e  o u t  o f  s o lu t io n  a s  h ig h ly  f lo c c u le n t ,  g e la t in o u s  h y d r o x id e s .  S u c h  
p r e c ip it a t e s  o c c u p y  a t  le a s t  f o r t y  t im e s  t h e  s p a c e  o f  t h e  o r ig in a l  o x id e s  a n d  m a y  
c o n t r ib u t e  to  t h e  d a m m i n g  o r  p lu g g in g  o f  t h e  d r a in a g e  p o r e s .

L a b o r a t o r y  a n d  f ie ld  r e s e a r c h  h a s  r e s u lt e d  i n  n e w  a c id iz in g  m e t h o d s  w h ic h  o v e r 
c o m e  m a n y  o f  t h e  d if f ic u lt ie s  e n c o u n t e r e d . S o m e  o f  t h e  m o r e  im p o r t a n t  im p r o v e 
m e n t s  in v o lv in g  a d d i t io n  a g e n t s  f o r  a c id  h a v in g  p a r t ic u la r  a p p l ic a t io n  t o  P a n h a n d le  
a c id iz in g  a r e  : ( 1 ) in t e u s if ie r  to  in c r e a s e  t h e  r a t e  o f  r e a c t io n  o f  a c id  o n  s lo w ly  so lu b le  
d o lo m it e s ;  (2 ) r e t a r d in g  a g e n t s  t o  s lo w  d o w n  t h e  r a t e  o f  r e a c t io n  a n d  a l lo w  f o r  
f u r t h e r  p e n e t r a t io n  a w a y  f r o m  t h e  w e l l - b o r e ;  (3 )  lo w  s u r f a c e  t e n s io n  a n d  w e t t in g  
a g e n ts  t o  d e c r e a s e  t h e  r e s is t a n c e  t o  f lo w  o f  b o t h  f r e s h  a c id  a n d  s p e n t  a c id  s o lu t i o n ; 
(4 ) s t a b i l iz e r s  to  r e d u c e  s e c o n d a r y  p r e c ip it a t io n  o f  i r o n  a n d  a lu m in iu m ;  (5 )  i n 
h ib it o r s  t o  e l im in a t e  c o r r o s io n  o f  t h e  c a s in g  a n d  t u b in g .

E x c e p t  i n  u n u s u a l  c o n d it io n s ,  g a s - w e l l  t r e a t m e n t s  a r e  m a d e  d o w n  t h e  c a s in g .  A s  
a  f ir s t  s t e p ,  t h e  w e l l  i s  b lo w n  t o  t h e  a i r  u n t i l  c le a n  o f  f lu id  a n d  s h u t  in .  A f t e r  s u it a b le  
w e ll- h e a d  c o n n e c t io n s  h a v e  b e e n  m a d e  a n d  t h e  h o le  m e a s u r e d  u p  t o  c h e c k  t h a t  i t  is  
o p e n  t o  b o t t o m , t h e  f ir s t  s t a g e  i s  r e a d y  t o  b e g in .  U s u a l l y  i n  t h e  f ir s t  s ta g e  1 0 0 0  g a ls ,  
o f  a c id  a r e  p u m p e d  i n  t h e  c a s in g  a n d  t h e  c o m p r e s s o r  i s  im m e d ia t e ly  s t a r t e d .  F r o m  
t h e  c o m m e n c e m e n t  o f  t h e  t r e a t m e n t  u n t i l  i t s  c o m p le t io n  c a s in g  p r e s s u r e s  a r e  r e c o r d e d  
a t  f r e q u e n t  in t e r v a ls .  F l u i d  le v e ls  a s  d e te r m in e d  w it h  a  f lo a t  o n  t h e  m e a s u r in g  l in e  
a r e  in c lu d e d  i n  t h e  r e c o r d s .

D is p la c e m e n t  o f  t h e  f lu id  i s  c o n t in u e d  u n t i l  f i r s t ,  a  p r e s s u r e  b r e a k  i s  e x p e r ie n c e d ; 
a n d  s e c o n d , t h e  f lu id  le v e b  a s  m e a s u r e d  w i t h  t h e  f lo a t ,  r e m a in s  c o n s t a n t .  T h i s  in d i 
c a t e s  t h a t  g a s  i s  e n t e r in g  t h e  f o r m a t io n  a t  t h a t  p o in t ,  a n d  t h a t  n o  m o r e  f lu id  c a n  b e  
d is p la c e d  f r o m  t h e  w e ll- b o re .

A f t e r  1 h o u r  o r  le s s ,  d e p e n d in g  o n  t h e  t y p e  o f  a c id  a n d  a u x i l i a r y  c h e m ic a ls  u s e d  a n d  
t h e  c h a r a c t e r  o f  t h e  f o r m a t io n ,  t h e  w e l l  i s  o p e n e d  a n d  a l lo w e d  to  b lo w  t o  t h e  a i r  u n t i l  
c le a n  o f  f lu id .  T h e  f i r s t  s t a g e  s e r v e s  m a in ly  t o  c le a n  t h e  p o r e -s p a c e  i n  t h e  im m e d ia t e  
v i c i n i t y  o f  t h e  h o le  p r e p a r a t o r y  t o  t h e  t r e a t m e n t  p r o p e r .  T h i s  t r e a t m e n t  i s  u s u a l ly  
a  r e p e t i t io n  o f  t h e  s a m e  p r o c e d u r e  b u t  u t i l i z in g  la r g e r  q u a n t i t ie s  o f  a c id .

O t h e r  d e t a i ls  a n d  m e t h o d s  a r e  d e s c r ib e d . A .  H .  X .

587.* Economics of Chemical Treating Crude Oil Emulsions. C .  H e t h e r in g t o n ,  L .  
B a t t l e ,  P .  H a s k e t t ,  a n d  R .  L .  H u n t in g t o n .  Oil Wkly, 2 4 .3 .4 1 ,  101 (3 ) ,  3 3 - 3 4 .— A n  
i t e m  o f  c o n s id e r a b le  e x p e n s e  o n  s o m e  le a s e s  i s  t h a t  o f  t r e a t in g  w a t e r - c u t  o i l  p r o d u c t io n .  
W h e n  u s in g  c h e m ic a l  o r  s o a p  t r e a t m e n t  f o r  t h i s  p u r p o s e , t h e  d e s ir e d  im p r o v e m e n t  in  
r e la t io n s h ip  b e t w e e n  o p e r a t in g  e x p e n d it u r e s  a n d  in c o m e  m a y  b e  a c c o m p lis h e d  b y  
b a la n c in g  c h e m ic a l  o r  s o a p  c o s t  a g a in s t  v a p o u r  lo s s e s  c a u s e d  b y  h ig h  t r e a t i n g  t e m p e r a 
t u r e s .  I n  t h i s  a r t i c le  t h e  e c o n o m ic s  o f  a  s p e c if ic  e a s e  a r e  a n a ly s e d ,  b o t h  g r a p h ic a l ly  
a n d  m a t h e m a t i c a l ly ,  i n  o r d e r  t o  d e te r m in e  t h e  o p t im u m  o p e r a t in g  c o n d it io n s .  I t  i s  
th o u g h t  t h a t  t h i s  e x a m p le  m a y  s h o w  p r o d u c e r s  h o w  c o s t s  o n  t h i s  p h a s e  m a y  b e  
lo w e re d . T h e  s o lu t io n s  u s e  a  b a la n c e  b e t w e e n  h e a t in g  c o s t ,  s o a p  c o s t ,  a n d  lo s s  in  
p r ic e  o f  o i l  d u e  t o  e v a p o r a t io n  u n d e r  h ig h  t e m p e r a t u r e s .  A .  H .  X .

588.* Automatic Crude-Treating Plant Operates Continuously Without Attendance.
A n o n .  Oil Wkly, 1 4 .4 .4 1 ,  101 ( 6) ,  2 0 - 2 2 .— T h e  p la n t ,  b e s id e s  a u x i l i a r y  e q u ip m e n t ,  
c o n t a in s : t w o  e le c t r i c a l ly  o p e r a t e d  d e h y d r a t in g  v e s s e l s ,  fo r  r e m o v in g  t h e  w a t e r  f r o m  
t h e  o i l ;  t w o  o i l  a n d  g a s  s e p a r a t o r s ,  o n e  o f  w h ic h  r e m o v e s  t h e  f r e e  g a s  a n d  t h e  o t h e r  
t h e  v a p o u r s  p r o d u c e d  b y  h e a t in g  o f  t h e  o i l ;  a  d o u b le  s e t t in g  o f  o i l  h e a t e r s  a n d  c o o le r s ,  
o n e  s e c t io n  o p e r a t in g  o n  a  e o ld - a n d - h o t  o i l  e x c h a n g e  a n d  t h e  o t h e r  o n  a n  o i l- a n d - s t e a m  
e x c h a n g e ; o n e  c o m m o n  o i l- f ie ld - t y p e  b o i le r  e q u ip p e d  t o  o p e r a t e  a t  a  m a x im u m  
p r e s s u r e  o f  1 5  l b . ; t w o  s t o c - k - ta n k s , o n e  t o  r e c e iv e  t h e  o i l  f r o m  t h e  t r e a t e r  w h i le  t h e  
o t h e r  i s  b e in g  e m p t ie d  in t o  t h e  p ip e - lin e .

W a t e r  s e p a r a t e d  f r o m  t h e  f lu id  i s  r e - c i r c u la t e d  h y  a  s m a l l  m o t o r - d r iv e n  c e n t r i f u g a l  
p u m p . T h i s  h o ld s  t h e  e m u ls io n -c -a k e  la y e r ,  w h ic h  in v a r i a b ly  l i e s  b e t w e e n  t h e  w a t e r  
a n d  t h e  p a r t l y  t r e a t e d  o i l ,  t o  a  m in im u m ,  a n d  p e r m it s  t h e  e le c t r o d e s  i n  t h e  e le c t r if ie d  
z o n e  t o  r e m a in  c le a n . I t  h a s  b e e n  fo u n d  t h a t  r e - c i r c u la t io n  o f  t h e  h o t  w a t e r  t h r o u g h
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th e  v e s s e l h e lp s  to  p r o v id e  e f fe c t iv e  t r e a t in g .  T h e  q u a n t i t y  o f  w a t e r  s e p a r a t e d  a v e ra g e s  

71 b r ls ./ h r .
" T h e  s t e a m  lin e  b e tw e e n  t h e  e x c h a n g e r  a n d  b o d e r  d o m e  r u n s  o v e r h e a d  o n  a n  “  A  ”  

f ra m e  f a b r ic a te d  fro m  p ip e . I n  t h i s  l in e ,  n e a r  th e  e x c h a n g e r  in le t s ,  is  a  c o n t r o l  v a lv e  
t h a t  re g u la te s  th e  v o lu m e  o f  s t e a m  p a s s e d  f r o m  t h e  b o i le r  to  t h e  h e a t e r s ,  t h u s  p r o v id in g  
a  m e a n s  o f h a v in g  a  c o n s t a n t  p r e d e t e r m in e d  t e m p e r a t u r e .  T h i s  s t e a m - c o n t r o l  v a lv e  
is  a c t u a te d  b y  a n  a d ju s t a b le  r e c o r d e r- c o n tr o l le r ,  lo c a t e d  o n  a  s m a l l  p a n e l  a t  th e  c o n tro l  
e n d  o f t h e  s t e a m  e x c h a n g e r s .  T h e  s t e a m - c o n t ro l  v a lv e  is  p r o t e c t e d  f ro m  t h e  w e a th e r  
b y  a  h o o d e d  c o v e r , in  w h ic h  is  a  r e c e p t a c le  fo r  u n u s e d  c h a r t s .

D e t a i ls  o f th e  p la n t  a r e  i l lu s t r a t e d  b y  p h o to g r a p h s  a n d  d ia g r a m s  a n d  d is c u s s e d  a t  
so m e  le n g t h . A .  H .  N .

589.* Hydraulic Pumps used to Produce Prorated Wells. J .  N .  M i le s .  Oil Wkly,
2 1 .4 .4 1 , 1 0 1  (7 ), 1 1 -1 4 .— I n  o rd e r  to  o b t a in  t h e  m o s t  a t t r a c t i v e  in v e s t m e n t ,  o p e ra t in g ,  
a n d  m a in te n a n c e  p ic t u r e  p o s s ib le ,  t h e  p r o d u c in g  e q u ip m e n t  in s t a l l e d  a t  t h e  w e ll  m u s t  
b e  a n  e c o n o m ic a l in v e s t m e n t  f ro m  t h e  f ir s t  c o s t  to  a n d  t h r o u g h  a  lo n g  l ife  o f e ffic ie n t  
o p e ra t io n , w it h  lo w  s u p e r v is io n  a n d  o p e r a t in g  e x p e n s e .

S o m e  o f t h e  r e q u ir e m e n t s  p u m p in g  e q u ip m e n t  m u s t  m e e t  in  o r d e r  to  s a t i s f y  th e  
a b o v e  f in a n c ia l  a n d  o p e r a t in g  p r o b le m s  a r e  : (1 )  L o w  in v e s t m e n t  c o s t .  (2 ) L o w
o p e ra t in g  e x p e n s e .  (3 ) C a p a c it y  to  p ro d u c e  15 b r l s ./ h r .  o v e r  s h o r t  p e r io d s  fo r  the  
d e te r m in a t io n  o f p o t e n t ia ls .  (4 ) C a p a b le  o f p r o d u c in g  a t  lo w  r a t e s  fo r  s lo w  w ith 
d r a w a l p u r p o s e s .  (5 ) C a p a b le  o f  b e in g  u s e d  o n  a s  m a n y  t y p e s  o f  w e lls  a s  p o ssib le . 
(6) H ig h  o p e r a t in g  e f f ic ie n c y  a t  a l l  r a t e s  o f  p r o d u c t io n .  (7 ) S im p l i c i t y  o f  o p eratio n  
to  p e rm it  a  m in im u m  o f d ir e c t  la b o u r  a n d  s u p e r v is io n  c h a r g e s .  T o  m e e t  th e s e  req u ire 
m e n t s  t w e n t y - f iv e  h y d r a u l i c  p u m p s  a r e  u s e d , d r a w in g  p o w e r  f r o m  f iv e  c e n t r a l  pow er- 

p la n t s .
O n e  c e n t r a l  p o w e r- p la n t  fu rn is h e s  p o w e r- o il to  a c t u a t e  e ig h t  2 1 - in .  h y d r a u l i c  b o tto m -  

h o le  p u m p s , e a c h  h a v in g  m a x im u m  p r o d u c t io n  c a p a c i t y  o f  5 0 0  b r ls ./ d a y .  T h e  o th e r  
f o u r  p la n t s  d o  n o t  h a v e  a  c o m p le te  n u m b e r  o f  w e l ls  c o n n e c t e d . T h e y  a re  e q u ip p ed  
w it h  5 0 0 0  lb . m a x im u m  p r e s s u r e ,  4 0 0 - b r l s ./ d a y - c a p a c it y  t r ip le x  p u m p s ,  b e in g  d r iv e n  
b y  2 1 7 -c u .- in . m u lt i - c y l in d e r  g a s -e n g in e s  a n d  o n e  b y  a  2 0 2 - c u .- in .  m u lt i - c y l in d e r  gas- 
e n g in e .

I t  w a s  f ir s t  th o u g h t  n e c e s s a r y  to  in s t a l l  t h e  2 1 - in . p r o d u c t io n  u n i t  in  o rd e r to  h a v e  
a  p u m p  c a p a b le  o f p ro d u c in g  15 b r ls ./ h r .  d u r in g  t h e  m o d if ie d  p o t e n t ia l  te s t s  n o w  u sed  
i n  K a n s a s ,  b u t  b y  t h e  u s e  o f  h ig h e r  o p e r a t in g  p r e s s u r e  i t  w a s  fo u n d  t h a t  th e  2 - in . 
p r o d u c t io n  u n it  w a s  c a p a b le  o f p r o d u c in g  15 o r  m o re  b r l s ./ h r .  fo r  th e  s h o rt  p e rio d  
n e c e s s a r y  to  e s t a b l is h  a  p o t e n t ia l  t e s t .  T h i s  r e d u c t io n  in  s i z e  o f  p u m p  a llo w e d  a  
r e d u c t io n  in  t u b in g  s iz e s  a n d  a n  o v e r a l l  d e c r e a s e  in  p e r - w e ll  c o s t s .

A l l  b o t to m - h o le  h y d r a u l i c  p u m p s  c o n n e c t e d  to  t h e  s m a l l  h ig h -p re s s u re  t r ip le x  
p o w e r  u n it s  a re  o f t h e  2 - in . s iz e .  I t  w a s  n e c e s s a r y  to  u s e  a  h ig h - p r e s s u r e  s u r fa c e  p u m p  
o n  th e  la s t  f o u r  in s t a l la t io n s  in  o rd e r  to  p u m p  15 b r l s ./ h r .  w i t h  th e  2 - in .  b o tto m -h o le  
p u m p s  w h ic h  a r e  n o r m a l ly  r a t e d  a t  11-25 b r ls ./ h r .

C o s t s  a r e  d is c u s s e d  a n d  fo u n d  fa v o u r a b le .
M e th o d s  o f p a ra f f in  r e m o v a l  a r e  o u t lin e d . A  s t u d y  o f  t h e  r e m o v a l  a n d  p re v e n t io n  

o f p a r a f f in  a c c u m u la t io n  is  b e in g  c o n t in u e d , a n d  m o r e  in f o r m a t io n  s h o u ld  b e  a v a ila b le  
a t  a  la t e r  d a t e .

T h e  h y d r a u l i c  p u m p  b e in g  u s e d  o n  th e s e  le a s e s  c a n  o p e r a te  in  w e l l s  w i t h  a  f lu id - lif t  
o f  6 0 0 0  f t .  b y  t h e  a p p lic a t io n  o f h ig h  p r e s s u r e  to  t h e  p o w e r  o i l ,  o r  i t  w i l l  o p e ra te  in  
w e lls  w it h  a  s h a l lo w  l i f t .  T h i s  a d a p t a b i l i t y  to  w e l ls  o f w id e  v a r ia t io n  in  d e p th  a n d  it s  
f le x ib i l i t y  in  p r o d u c t io n  c a p a c it y  a l lo w  t h is  o n e - s iz e  p u m p  to  b e  u s e d  in  m a n y  d if fe re n t  
a r e a s .  A .  H .  N .

590.* Mud Removal During Completion Increases Well Initial. A n o n .  Oil Wkly,
2 1 .4 .4 1 , 101 (7 ) ,  15.-— A  r e v ie w  i s  g iv e n  o f  d if f ic u lt ie s  w h ic h  f in a l l y  r e s u lt e d  in  th e  
d e v e lo p m e n t  o f t h e  r e la t iv e ly  n e w  c o m p le t io n  t e c h n iq u e ,  w h ic h  p r o v id e s  im p ro v e d  
w a s h in g  m e th o d s  fo r  c le a n in g  t h e  w a l ls  o f t h e  h o le . T h e  n e w  p r a c t ic e  f e a tu r e s  th e  
p r in c ip le  t h a t  m u d  r e m o v a l  f ro m  t h e  w a l l  o f  t h e  h o le  i s  n e c e s s a r y ,  a n d  a c c o m p lis h e s  
t h i s  b y  a  c o m b in a t io n  o f  a b r a s io n  a n d  c i r c u la t io n .

T h e  p ro c e d u r e , u s e d  fo r  b o t h  n e w  c o m p le t io n s  a n d  w o r k - o v e r s  a t  W i lm in g t o n  in  
tw e n t y - f iv e  c a s e s ,  h a s  b e e n  to  m o u n t  w a l l- c le a n in g  g u id e s  a t  s p a c e d  in t e r v a ls  o n  th e
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o u ts id e  o f  t h e  l in e r  o r  s c r e e n  t h r o u g h o u t  i t s  e n t ir e  le n g t h .  T h e s e  w a l l- c le a n in g  g u id e s  
a re  c o l la r s  o n  w h ic h  o i l- t e m p e r e d  s p r in g - s t e e l w ir e s  o r  a b r a d in g  m e m b e r s  a r e  
m o u n te d .

C ir c u la t io n  is  c o n f in e d  to  th e  s p a c e  b e t w e e n  t h e  l in e r  o r  s c r e e n  a n d  t h e  w a l l  b y  
in s t a l l in g  a  w a s h - p ip e  a s s e m b ly .  T h e  e n t ir e  a s s e m b ly  o f  p e r f o r a t e d  o r  g r a v e l- p a c k e d  
l in e r ,  t o g e th e r  w i t h  t h e  w a s h in g  u n i t ,  i s  r u n  in  o n  t h e  d r i l l - p ip e  o r  t u b in g .

A f t e r  r e a c h in g  b o t t o m , c i r c u la t io n  is  f i r s t  e s t a b l is h e d  a n d  c o n t in u e d  a s  t h e  f in e r  is  
a lt e r n a t e ly  r a is e d  a n d  lo w e r e d  i n  in c r e a s in g  a m o u n t s  u n t i l  t h e  t r a v e l  i s  s l ig h t ly  g r e a te r  
t h a n  t h e  s p a c in g  b e t w e e n  t h e  w a l l- c le a n in g  g u id e s .  R e p e a t e d  m o v e m e n t s  a b r a d e  
th e  w a l l ,  a n d  c i r c u la t io n  w i t h  o i l  o r  c le a r  w a t e r  r e m o v e s  t h e  m u d  a n d  b it  c u t t in g s  w h ic h  
m a k e  u p  t h e  f i l t e r - c a k e  f o r m e d  d u r in g  d r i l l in g  o p e r a t io n s .

R e t u r n  c i r c u la t io n  f r o m  b o t t o m  s h o w s  la rg e  a m o u n t s  o f  t h i s  m a t e r ia l  r e m o v e d  f r o m  
t h e  w a l ls  b y  t h e  s c r a t c h in g  a c t io n  o f  t h e  s p r in g - s t e e l w ir e s .  T h e  c h a r a c t e r ,  p a r t ic le  
s iz e , a n d  a m o u n t  r e m o v e d  e x p la in  t h e  s a t i s f a c t o r y  c o m p le t io n s  o b t a in e d  b y  t h e  
p ro c e d u re .

A  r e p o r t  o n  a  w o rk > o v e r  jo b  in  t h e  e x t r e m e  s o u t h - w e s t e rn  c o m e r  o f  t h e  W i lm in g t o n  
f ie ld — a n  a r e a  w h ic h  y ie ld s  h e a v y  o i l— s h o w s  a n  in c r e a s e  in  p r o d u c t io n  f r o m  18  b r l s .  
to  14 5  b r l s .  d a i l y  t h r o u g h  g r a v e l- p a c k e d  f in e r .  F a r t h e r  to  t h e  n o r t h - w e s t  a  w o r k -  
o v e r  jo b  r e s u lt e d  i n  a  2 0 0 -b r l .  w e l l ,  in  c o n t r a s t  w i t h  t h e  w e l l ’ s  o r ig in a l  o u t p u t  o f  125  
b r ls .  d a i ly  a  y e a r  e a r l ie r .  A .  H .  N .

591.* Repressuring Profitable in Kansas Shoestring Sands. L .  L .  M c W il l i a m s .  Oil 
Wkly, 2 1 .4 .4 1 . 101 (7 ) ,  1 7 - 2 0 . Paper Presented before American Petroleum Institute .—  
T h e  o i l  in  t h e  p o o l i s  a  d a r k - g r e e n  c o lo u r ,  o f  p a r a f f in ic  b a s e ,  a n d  s w e e t ,  a n d  q u it e  
d e s ir a b le  a t  r e f in e r ie s ,  h a v in g  a b o u t  a  3 5 %  g a s o lin e  c u t  a n d  g o o d  lu b r ic a t in g  q u a l i t ie s .  
T h e  v i s c o s i t y  i s  b e l ie v e d  t o  b e  a b o u t  5 c e n t ip o is e s ,  w h ic h  is  c o n s id e r e d  e x c e l le n t  fo r  
r e p re s s u r e  p u r p o s e s .  T h e  o r ig in a l  g r a v i t y  w a s  a b o u t  4 0 - 4 2 °  A . P . I .  I t  h a s  b e e n  
re p o r te d  in  s o m e  in s t a n c e s ,  h o w e v e r ,  w h e r e  r e p r e s s u r in g  h a s  r a is e d  t h e  g r a v i t y ,  t h a t  
l i t t le  u s e  i s  m a d e  o f s u c h  in f o r m a t io n .  T h e s e  p o o ls  w e r e  d e v e lo p e d  b e fo re  t h e  a d v e n t  
o f b o t to m - h o le  s a m p lin g ,  c o n s e q u e n t ly  i t  is  n o t  k n o w n  w h e t h e r  t h e  o i l  w a s  s a t u r a t e d  
a t  t h e  o r ig in a l  b o t t o m - h o le  p r e s s u r e .

A l t h o u g h  t h e  s p a c in g  p a t t e r n s  a r e  n o t  c o n s is t e n t ,  t h e  a v e r a g e  r a t io  o f  in p u t  to  p r o 
d u c in g  w e l ls  w i l l  v a r y  f r o m  a  m in im u m  o f 1 to  3 a n d  a  m a x im u m  o f  1 t o  7.

T h e  m e d ia  fo r  in je c t io n  in t o  t h e  in p u t  w e ll s  i s  a i r ,  r e c y c le ,  a n d  p u r c h a s e d  g a s ; 
h o w e v e r , g a s  is  t h e  m o r e  d e s ir a b le  a n d  t h e  m o s t  w id e ly  u s e d . T h e  p o l ic y  o f  t h e  
o p e ra to rs  v a r ie s  a s  t o  t h e  m e d ia  in je c t e d .  T h e  m a jo r i t y  o f o p e r a t o r s  fe e l t h a t  t h e  
p u r c h a s e  o f  o u t s id e  g a s  to  s u p p le m e n t  t h e  r e c y c le  g a s  i s  ju s t i f ie d .  I n  t w o  p r o je c t s  
th e  o p e r a to r  s u p p le m e n t s  t h e  r e c y c le  g a s  w i t h  a s  m u c h  a s  2 5 %  a i r  a n d  r e p o r t s  n o  
a p p a r e n t  d e t r im e n t a l  e f fe c t s .  T h e r e  a r e  s e v e r a l  s o u r c e s  o f  p u r c h a s e d  g a s  in  t h e s e  
a re a s  ; h o w e v e r ,  m o s t  o f  t h e  p o o ls  a r e  s u p p l ie d  b y  o n e  m a jo r  g a s  c o m p a n y  w h ic h  h a s  

f in e s  in  t h e  a r e a .
T h e  in je c t io n  p r e s s u r e s  a n d  v o lu m e s  v a r y  c o n s id e r a b ly  in  in d iv id u a l  p o o ls . O n  

p r o je c t s  w h e r e  d a t a  a r e  a v a i la b le  t h e  in je c t io n  p r e s s u r e s  a r e  o b s e r v e d  t o  v a r y  f r o m  
20  to  5 5 0  lb .  T h e  h ig h e r  p r e s s u r e s  a r e  n o t e d  to  b e  in  t h e  p o o re r  p o o ls  o r  in  t h e  p o o re r  
p a r t s  o f t h e  in d iv id u a l  p o o ls .  T h e  in p u t  v o lu m e s  a r e  o b s e r v e d  t o  v a r y  f r o m  10 t o  
3 0 0  M .C .F ./ w e l l / d a y ,  a n d  t h e  a v e r a g e  v o lu m e / w e ll  i s  o b s e r v e d  t o  v a r y  g r e a t ly  b e t w e e n  
s o m e  p o o ls . T h e  v a r ia n c e  in  in p u t  v o lu m e s  fo r  t h e  in d iv id u a l  p o o ls  i s  p r im a r i l y  
a t t r ib u t e d  to  t h e  d if fe re n c e  in  o p in io n  o f  t h e  o p e r a t o r s .

A  v e r y  im p o r t a n t  d e v e lo p m e n t  d u r in g  t h e  la s t  fe w  y e a r s  h a s  b e e n  t h e  u n it iz a t io n  
o f p ro p e rt ie s  w ith in  t h e  in d iv id u a l  p o o ls .  T h e  o p e r a t o r s  a r e  u s u a l ly  q u it e  a g re e a b le  
to  u n it iz in g  t h e ir  p r o p e r t ie s  a n d  o n  s o m e  b a s is  s u c h  a s  p a s t  p r o d u c t io n ,  p r o d u c in g  
w e lls ,  a n d  c u r r e n t  o i l  p r o d u c t io n .  U n i t i z a t io n  h a s  m a n y  a d v a n t a g e s  f r o m  t h e  s t a n d 
p o in t  o f o p e r a t io n  a n d  r e p r e s s u r in g .  N a t u r a l l y ,  w i t h  u n it iz e d  o p e r a t io n , w e l l -  
o p e ra t in g  c o s ts  c a n  b e  r e d u c e d . U n i t i z a t io n  o ffe rs  t h e  c h e a p e s t  r e p r e s s u r e  c o s t s  to  
t h e  o p e ra to rs , in  a d d i t io n  t o  t h e  m o s t  f le x ib le  p r o g r a m m e  fo r  in p u t - w e l l  s p a c in g  a n d  
in p u t  v o lu m e s . I n  s e v e r a l  o f  t h e  m a jo r  p r o je c t s  i t  i s  d o u b t f u l  i f  w id e s p r e a d  r e p r e s s u r 
in g  c o u ld  h a v e  b e e n  e f fe c te d  w it h o u t  u n it iz a t io n .

A n  in t e r e s t in g  d e v e lo p m e n t  w h ic h  i s  in c r e a s in g  in  a p p l ic a t io n  is  t h e  in je c t io n  o f  
s m a l l  v o lu m e s  o f w a t e r  t o g e th e r  w i t h  t h e  in p u t  g a s .  T h e  e s s e n t ia l  id e a  i s  to  r e d u c e  
t h e  m o v e m e n t  o f g a s  t h r o u g h  t h e  m o r e  p e rm e a b le  s t r e a k s  o f  s a n d . A l t h o u g h  t h is  
p r a c t ic e  is  s t i l l  in  t h e  e x p e r im e n t a l  s t a g e , i t  i s  k n o w n  t h a t  in  o n e  in s t a n c e  t h e  g a s / o il
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ra t io  o f w e lls  o ff -se tt in g  t h e  in p u t  w e l ls  w a s  r e d u c e d  a n d  in  a n o t h e r  in s t a n c e  th e  o il 
p r o d u c t io n  o n  o ff-se t p r o d u c in g  w e l ls  is  r e p o r te d  a s  in c r e a s e d .  A .  H .  N .

592.* Breaking Oil-Water Emulsions in the Storm Field, Illinois. J .  C .  A lb r ig h t .  
Petrol. Engr, A p r i l  1941 , 12 (7 ) ,  2 5 .— B e c a u s e  o f  t h e  p e c u l i a r i t y  o f  t h e  e m u ls io n ,  
se t t l in g  a t  a tm o s p h e r ic  t e m p e r a t u r e  w a s  n o t  s u c c e s s f u l ,  a n d  i t  w a s  o b s e r v e d  t h a t  th e  
c u t  o il s h o u ld  b e  h e a te d  to  a  h ig h  t e m p e r a t u r e ,  a n d  c h e m ic a ls  a d d e d  to  o b t a in  a  
s a t is f a c t o r y  b r e a k . I n  so m e  in s t a n c e s  h e a t in g  w it h  t h e  a d d i t io n  o f  c h e m ic a ls  w a s  n o t  
su ff ic ie n t  to  re d u c e  th e  o il to  p ip e - lin e  g ra d e  o n  a  o n c e - th r o u g h  p a s s  f r o m  t h e  s e p a r a to r s  
to  s t o c k  t a n k s ,  r e q u ir in g  r e - c ir c u la t io n  b y  m e a n s  o f  p u m p s .  O n  m o s t  le a s e s ,  h o w e v e r ,  
th e  o n c e - th ro u g h  a p p lic a t io n  o f h e a t  a n d  c h e m ic a ls  r e d u c e s  t h e  c u t  o il t o  a  s a t is fa c to r y  

p ip e - lin e  g ra d e .
T h e  t y p e  o f e q u ip m e n t  m o s t  c o m m o n ly  e m p lo y e d  a t  S t o r m s  fo r  t r e a t in g  e m u ls if ie d  

o il c o n s is t s  o f th e  u s u a l  s t o c k - t a n k  b a t t e r y ,  a  t r e a t in g - t a n k  w it h  a  d o w n -c o m e r  or  
f lu m e , w h ic h  p la c e s  t h e  h e a t e d  o i l  a n d  e m u ls io n  o n  t h e  f lo o r  o f t h e  v e s s e l ,  so  t h a t  w h e n  
th e  o il b e in g  t r e a t e d  b e g in s  to  r is e  i t  i s  fo r c e d  t h r o u g h  a  b o d y  o f  w a r m  w a t e r  to  th e  
o u t le t  a t  t h e  to p . O i l  t h e n  p a s s e s  to  a  s e c o n d  t a n k  fo r  s ip h o n in g - o f f  t h e  w a t e r  re leased  

a t  t h is  p o in t .
T h e  w e lls  a r e  u s u a l ly  s in g le - t r a p p e d  to  s e p a r a t e  t h e  o i l  f r o m  t h e  g a s ,  w i t h  th e  flow- 

l in e  r u n n in g  to  t h e  b a t t e r y  a n d  w a t e r - s e p a r a t o r .  B u t  t o  h e a t  t h i s  o i l ,  a n d  su c c e ss fu lly  
t r e a t  i t ,  t h e re  is  p la c e d  in  t h e  f lo w - lin e  a  t u b u la r - t y p e  f u r n a c e  w i t h  a u t o m a t ic  e q u ip 
m e n t  fo r  m a in t a in in g  t h e  r e q u ir e d  c o n d it io n s  w h ile  t h e  w e l l ,  o r  w e l l s ,  f lo w  th ro u g h  the  
a p p a r a t u s .  A .  H .  N .

593.* Machine-Design Problems Encountered in the Petroleum Industry. M . L.
B e g e m a n  a n d  V .  L .  D o u g h t ie ,  Petrol. Engr, A p r i l  1 9 4 1 , 12 (7 ) ,  2 9 - 3 2 .— A l l  t h e  follow 
in g  fa c to r s  s h o u ld  b e  a t  le a s t  c o n s id e re d  in  a  p r o p e r ly  d e s ig n e d  m e m b e r  ; stre n g th , 
r ig id it y ,  f a t ig u e , c o r r o s io n , w e a r - re s is t in g  q u a l it ie s ,  s a fe  o p e r a t io n ,  a n d  e co n o m ica l 
o p e ra t io n . S o m e  th o u g h t  sh o u ld  b e  g iv e n  to  g e n e ra l a p p e a r a n c e ,  b u t  in  e q u ip m e n t  
o f  t h i s  t y p e  i t  i s  n o t  o f p r im a r y  im p o r t a n c e .  A c c e s s ib i l i t y ,  e a s e  o f r e p a ir ,  a n d  lu b r ic a 
t io n  a r e  to  b e  e x p e c te d  in  a n y  g o o d  d e s ig n .

O n e  o f t h e  m o s t  d if f ic u lt  i t e m s  to  d e te r m in e  in  m a c h in e  d e s ig n  i s  th e  a llo w a b le  or  
d e s ig n  s t r e s s .  T h i s  s t r e s s  i s  d e f in e d  a s  t h e  u lt im a t e  s t r e n g t h  o f  a  m a t e r ia l  d iv id e d  
b y  t h e  fa c t o r  o f s a f e t y .  U s u a l l y  t h e  u lt im a t e  t e n s i le  s t r e s s  a n d  y ie ld - p o in t  in  te n sio n  
a r e  k n o w n , b u t  in f o r m a t io n  r e g a rd in g  s h e a r ,  c o m p r e s s io n , a n d  e n d u ra n c e  l im its  is  
f r e q u e n t ly  n o t  a v a i la b le .

T o  d e te rm in e  th e  fa c t o r  o f s a f e t y ,  f i r s t  t h e  t y p e  o f  lo a d in g — i.e., w h e th e r  th e  lo a d  is  
s t a t ic  o r  d y n a m ic — s h o u ld  b e  a s c e r ta in e d .  W i t h  s t a t ic  lo a d s  t h e  r e a l  c a r r y in g  s t re n g th  
o f a  m a t e r ia l  i s  t h e  y ie ld - p o in t .  U n d e r  s u c h  c o n d it io n s  t h e  a p p a r e n t  fa c to r  of s a fe ty  
is  t h e  p r o d u c t  o f  tw o  f a c t o r s ,  o n e  to  r e d u c e  t h e  s t r e n g t h  o f  t h e  m a t e r ia l  fro m  th e  
u lt im a t e  to  t h e  y ie ld - p o in t ,  a n d  t h e  o t h e r — c a l le d  t h e  r e a l  f a c t o r  o f  s a f e t y — is  to  ca re  
fo r  e m e rg e n c ie s  a n d  u n k n o w n s .  T h e  f ir s t  f a c t o r  is  f r o m  11 to  2 , a n d  t h e  se c o n d  is  
1£ to  2 fo r  s t e e l,  2 to  3 fo r  c a s t  i r o n ,  a n d  3 to  4  fo r  w o o d .

T h e  r e a l  c a r r y in g  s t r e n g t h  fo r  l iv e  lo a d s  d e p e n d s  n o t  o n  t h e  y ie ld - p o in t ,  b u t  o n  th e  
e n d u ra n c e  l im i t  o f th e  m a t e r ia l .  I f  t h e  e n d u r a n c e  l i m i t  fo r  t h e  t y p e  o f lo a d  a p p lie d  
i s  k n o w n , th e re fo re , th e  d e s ig n  s t r e s s  w o u ld  b e  d e te r m in e d  b y  d iv id in g  t h e  e n d u ra n c e  
l im i t  b y  a  r e a l  f a c t o r  o f s a f e t y .  T h e  e n d u r a n c e  l im i t  w i l l  d e p e n d  o n  t h e  t y p e  o f lo a d 
in g — i.e., w h e t h e r  th e  lo a d  i s  r e v e r s e d  in  o n e  d ir e c t io n  o r  c o m p le t e ly  r e v e r s e d — o n  th e  
n u m b e r  o f r e p e t it io n s  o f s t r e s s ,  a n d  w h e t h e r  g r a d u a l ly  a p p lie d  o r  im p a c t .  T h u s  th e  
a p p a r e n t  f a c t o r  o f s a f e t y  is  t h e  p r o d u c t  o f  f o u r  f a c t o r s  w h ic h  a r e  d e f in e d  a n d  d is c u s s e d .

A  g e n e ra l s t u d y  i s  m a d e  o f d e s ig n in g  b e a r in g s  a n d  b o lt s  a n d  o f  m a t e r ia l  s e le c t io n  
fo r  d if fe re n t  jo b s .  A .  H .  N .

594.* Gas-Lift in Combination with Other Production Methods. S .  F .  S h a w . Petrol. 
Engr, A p r i l  1 9 4 1 , 12 (7 ) ,  5 6 .— T h r e e  t y p e s  o f  c o m b in a t io n  g a s - l i f t  a r e  d is c u s s e d  : 
( 1 ) g a s - li f t  w i t h  b e a m  p u m p  o r  o t h e r  p lu n g e r - p u m p  e q u ip m e n t ;  (2 ) g a s - l i f t  w ith  
e le c t r ic a l  s u b m e r s ib le  c e n t r i f u g a l  p u m p  ; (3 ) g a s - l i f t  w i t h  h y d r a u l i c  p u m p .

A  t y p ic a l  e x a m p le  o f  t h e  f ir s t  t y p e  i s  t h e  J a c k s o n  p u m p , w h ic h  w a s  t r ie d  in  a  few  
w e lls  in  th e  O k la h o m a  C i t y  f ie ld , a n d  g a v e  s o m e  p r o m is e  o f  s u c c e s s ,  a n d  in  a  fe w  w e lls  
s e e m e d  to  o p e ra te  f a i r l y  s u c c e s s f u l ly  fo r  a  s h o r t  p e r io d . T h i s  c o m b in a t io n  m e th o d
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c o n s is t e d  o f a  p lu n g e r  p u m p  r u n  o n  a  t u b in g  s t r in g  t o  t h e  b o t t o m  o f  t h e  w e l l .  A  
p a c k e r  w a s  r u n  o n  t h e  t u b in g  t o  s e a l- o f f  t h e  a n n u la r  s p a c e  b e t w e e n  t h e  t u b in g  a n d  t h e  
c a s in g , a t  a  s h o r t  d is t a n c e  a b o v e  t h e  p u m p . C o m p r e s s e d  g a s  w a s  in t r o d u c e d  t h r o u g h  
t h e  c a s in g  a n d  u s e d  t o  o p e ra te  t h e  p u m p . T h e  o i l  l i f t e d  b y  t h e  p u m p , t o g e th e r  w i t h  
t h e  e x h a u s t  g a s  t h a t  h a d  b e e n  e m p lo y e d  t o  d r iv e  t h e  p u m p , w e r e  l i f t e d  to  t h e  s u r f a c e  
t h r o u g h  t h e  g a s - l i f t  c o lu m n  b y  m e a n s  o f  t h e  g a s - l i f t  a c t io n  o f  t h e  e x p a n d in g  g a s .

T h e  e e n t r if u g a l- p u m p  c o m b in a t io n  m e t h o d  o p e r a t e d  t o  b e s t  a d v a n t a g e  i n  w e lls  
t h a t  h a d  b e e n  c o m p le t e d  w i t h  t h e  c a s in g s  o f  la r g e r  d ia m e t e r s ,  w h ic h  i n  t h i s  f ie ld  w e re  
a s  la r g e  a s  9-§-in . O . D . ,  a n d  i n  m a n y  o f  t h e s e  w e l l s  w i t h  t h i s  la r g e r  d ia m e t e r  o f  c a s in g  
t h e  t u b in g  w a s  o f  3 - in .  d ia m e t e r ,  t h u s  r e d u c in g  t h e  f r ic t io n  lo s s  d u e  t o  t h e  p a s s a g e  o f  
t h e  g a s  f r o m  t h e  s u r f a c e  to  t h e  p o in t  w h e r e  t h e  t u b in g  i s  p e r f o r a t e d  a b o v e  t h e  p a c k e r .

T h e  o i l  p ic k e d  u p  b y  t h e  c e n t r i f u g a l  p u m p  w a s  l i f t e d  t o  a  p o in t  a b o v e  t h e  p a c k e r  
w h e r e  t h e  t u b in g  w a s  p e r f o r a t e d , t h u s  a l lo w in g  t h e  o i l  to  p a s s  in t o  t h e  c a s in g  a t  t h a t  
p o in t .  T h e  c o m p r e s s e d  g a s  w a s  p u m p e d  d o w n  t h e  t u b in g  t o  t h e s e  p e r f o r a t io n s  a n d  
p a s s e d  o u t  in t o  t h e  c a s in g ,  m ix in g  w i t h  t h e  o i l  a n d  l i f t in g  i t  t o  t h e  s u r fa c e .

A  fe w  in s t a l l a t io n s  o f  h y d r a u l i c  p u m p s  i n  c o m b in a t io n  w it h  g a s - l i f t  h a v e  b e e n  m a d e  
i n  t h e  O k la h o m a  C i t y  f ie ld .  I n  t h i s  m e t h o d  t h e  h y d r a u l i c  p u m p  i s  r u n  o n  t h e  lo w e r  
e n d  o f  a  s t r in g  o f  5 - in .  c a s in g ,  w i t h  a  p a c k e r  s e t  a t  a b o u t  5 0 0  f t .  a b o v e  t h e  p u m p , a n d  
t h e  o i l  p a s s in g  t h r o u g h  t h e  p u m p  w a s  l i f t e d  t h r o u g h  t h i s  la r g e r  p ip e  t o  p e r f o r a t io n s  
i n  t h e  p ip e  a b o v e  t h e  p a c k e r ,  a n d  t h e n  p a s s e d  in t o  t h e  c a s in g .  T h e  o i l- p r o d u c in g  
p u m p  i s  d r iv e n  b y  p o w e r - o i l  p u m p e d  b y  a  t r ip le x  p u m p  o n  t h e  s u r f a c e  t h r o u g h  a  s t r in g  
o f  l j - i n .  t u b in g ,  w t d c h  i s  r u n  in s id e  t h e  3 - in .  t u b in g .  T h e  g a s  e m p lo y e d  f o r  l i f t in g  t h e  
o i l  i s  a d m it t e d  a t  t h e  s u r f a c e  to  t h e  a n n u la r  s p a c e  b e t w e e n  t h e  3 - in .  a n d  l f - i n .  t u b in g  
s t r in g s ,  p a s s e s  d o w n w a r d  to  t h e  p o w e r  e n d  o f  t h e  p u m p , o p e ra te s  t h e  p u m p , t h e n  
e x h a u s t s  in t o  t h e  f lo w  o f  o i l  t h a t  i s  p u m p e d  f r o m  t h e  w e l l ,  a n d  p a s s e s  in t o  t h e  c a s in g  
a b o v e  t h e  p a c k e r .  F r o m  t h e  p e r f o r a t io n s  a b o v e  t h e  p a c k e r  t h e  o i l  i s  l i f t e d  b y  t h e  g a s  
t h a t  p a s s e s  d o w n  t h r o u g h  t h e  a n n u la r  s p a c e .

A l l t h r e e  m e t h o d s  a r e  i l lu s t r a t e d ,  a n d  c e r t a in  d if f ic u lt ie s  e n c o u n t e re d  i n  t h e i r  u s e  
a n d  o t h e r  c h a r a c t e r is t ic s  a r e  d e ta i le d .  A .  H .  N .

595.* Acidizing to Remove Drilling-Mud and to Clean-up Sandstone Formations.
S .  C .  M o r ia n .  Petrol. Engr, A p r i l  1 9 4 1 ,1 2  ( 7 ) ,  6 7 .— T o  d e a l  w i t h  t h e  p r o b le m  o f  r e m o v 
in g  m u d - s h e a t h s ,  “  m u d  a c id  ”  w a s  d e v e lo p e d . M u d  a c id  i s  c o m p o s e d  o f  c h e m ic a ls  
c a p a b le  o f d is s o lv in g  a n d  d is in t e g r a t in g  p r a c t i c a l l y  a l l  t y p e s  o f  b e n t o n it ic  c la y s  s u c h  
a s  a r e  u s e d  i n  d r i l l in g - m u d s ,  a n d  a ls o  m a n y  o f  t h e  c la y - l ik e  c o m p o u n d s  t h a t  a r e  a  p a r t  
o f  t h e  r e s e r v o ir  r o c k  i t s e l f .  I t  a ls o  c o n t a in s  s u r f a c e - t e n s io n  lo w e r in g  a n d  w e t t in g  
a g e n ts  t h a t  a id  i n  t h e  r e m o v a l  o f  w a t e r  t h a t  m a y  h a v e  e n t e re d  t h e  f o r m a t io n  f r o m  t h e  
d r i l l in g - m u d  w h e n  a  w e l l  w a s  d r i l le d - in .  T h e  s u r f a c e  t e n s io n - lo w e r in g  a g e n t s  c h o s e n  
s p e c if i c a l ly  fo r  m u d  a c id  p e r m it  t h e  t r e a t in g  s o lu t io n  to  b e  s q u e e z e d  in t o  t h e  f o r m a t io n  
a t  lo w e r  p r e s s u r e s ,  g iv e  b e t t e r  p e n e t r a t io n  in t o  t h e  m in u t e  p o r e  s p a c e s ,  a n d  m o re  
e a s i l y  e ffe c t  r e m o v a l  o f  t h e  r e a c t io n  p r o d u c t s  f r o m  t h e  f o r m a t io n .  W e t t in g  a g e n t s  
a n d  e m u ls io n  p r e v e n t e r s  a r e  s e le c t e d  f o r  e a c h  t r e a t m e n t  a c c o r d in g  t o  t h e  t y p e  o f  c r u d e  
o i l  p r o d u c e d  f r o m  t h e  p a r t ic u la r  w e l l  b e in g  t r e a t e d .  A  t a b le  a n d  a  g r a p h  s h o w  t h a t  
m u d  a c id  w i l l  d is s o lv e  J  lb .  o f  a  t y p i c a l  b e n t o n it ic  m u d ,  a s  c o m p a r e d  w i t h  p r a c t i c a l l y  

n o n e  i n  1 5 %  h y d r o c h lo r ic  a c id .
T h e  s e le c t io n  o f  a  w e l l ,  p o o l,  o r  a r e a  p r o d u c in g  f r o m  a  s a n d  f o r m a t io n  w h e r e  m u d  a c id  

m ig h t  b e  u s e d  b e n e f ic ia l ly  s h o u ld  b e  g u id e d  la r g e ly  b y  : ( 1 ) c o r e  a n a l y s i s ;  (2 ) i n i t i a l  
c o m p le t io n  m e t h o d s ; a n d  (3 )  d e c l in e  c u r v e  b e h a v io u r .

W e ll s  o f t h e  fo l lo w in g  t y p e s  a r e  s u it a b le  s u b je c t s  fo r  m u d - a c id  t r e a t m e n t s  : (1 )  
A n y  w e ll  t h e  c o re  e x a m in a t io n  o f w h ic h  s h o w s  1 0 - 2 0 %  o r  m o re  b e n t o n it e .  (2 )  A n y  
w e ll  s u r ro u n d e d  b y  b e t t e r  p r o d u c e r s  i n  t h e  s a m e  f o r m a t io n .  (3 )  A n y  w e l l  t h a t  h a s  
b e e n  w o rk e d -o v e r  u s in g  d r i l l in g - m u d  o r  w a t e r  i n  t h e  o p e r a t io n .  (4 )  A n y  w e l l  t h a t  h a s  
b e e n  c o m p le te d  r e c e n t ly .  (5 )  A n y  w e l l  m a k in g  w a t e r  a n d  o i l  i n  c e r t a in  q u a n t i t i e s  o r  
r a t io s .  (6 ) A n y  w e l l  w h e r e  s t r a in e r  a r r a n g e m e n t  i s  s e t .

F o r  r e c y c l in g  o p e r a t io n s  i n  g a s - c o n d e n s a te  f ie ld s ,  t h e  in je c t io n  p r e s s u r e s  n e c e s s a r y  
i n  o rd e r  t h a t  la rg e  v o lu m e s  o f  g a s  m a y  b e  in je c t e d  in t o  t h e  in t a k e  w e l l  h a v e  i n  m a n y  
c a s e s  b e e n  in  e x c e s s  o f  3 0 0 0  lb .  T h e  h o r s e - p o w e r  r e q u ir e m e n t s  i n  c o m p r e s s in g  g a s  to  
t h e s e  h ig h  p re s s u re s  i s  a  v e r y  s e r io u s  p r o b le m , s o  t h a t  a n y  m e t h o d  o f  r e d u c in g  t h e  h ig h  
in p u t  p r e s s u r e s  o r  o f  in c r e a s in g  t h e  in p u t  v o lu m e  a t  c o n s t a n t  p r e s s u r e  r e s u lt s  i n  a  
t r e m e n d o u s  s a v in g  i n  h o r s e - p o w e r  a n d  c o n s e q u e n t ly  i n  o p e r a t in g  e x p e n s e .  M u d  a c id  
h a s  b e e n  u s e d  t o  in c r e a s e  t h e  p e r m e a b i l i t y  a n d  p o r o s it y  o f  t h e  a r e a  n e a r  t h e  w e ll-b o re
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of g a s - in je c t io n  w e lls ,  a n d  t h e  r e s u lt s  h a v e  b e e n  o u t s t a n d in g  in  th e  d e g re e  o f s u c c e s s  
e x p e r ie n c e d  in  re d u c in g  t h e  in p u t  p r e s s u r e s  a n d  in c r e a s in g  t h e  c a p a c it y  o f th e  k e y

596. Patents on Production. J .  H .  H o w a r d .  U . S .P. 2 ,2 3 4 ,4 9 3 , 1 1 .3 .4 1 . A p p l .
1 9 .7 .3 8 . W e ll- c o m p le t in g  d e v ic e  c o n s is t in g  o f a  h o l lo w  t o o l- jo in t  h a v in g  a  sc re w -  
th r e a d e d  s o c k e t  a t  i t s  u p p e r  e n d  a n d  a  re d u c e d  in t e r m e d ia t e  p o r t io n  p r o v id e d  w ith  
c o a rse  s c r e w - th re a d s  a n d  a  w r e n c h  p in  o n  t h e  lo w e r  e n d  o f t h e  jo in t .

V .  B .  Z a c h e r .  U .S . P .  2 ,2 3 4 ,7 9 0 , 1 1 .3 .4 1 . A p p l .  1 3 .2 .3 9 . M u d - w a l l  d is in te g ra to r
c o n s is t in g  o f a  w e a k  a c id  a n d  a  s a l t  w h ic h ,  o n  r e a c t io n ,  y ie ld  p r o d u c t s  w h ic h  d is 

in te g ra te  th e  m u d - s h e a th .

F .  H .  O h la n d . U . S . P .  2 ,2 3 4 ,9 7 7 , 1 8 .3 .4 1 . A p p l .  1 9 .2 .3 8 . S a n d - p u m p  w h ic h  

in d u c e s  a  su rg e  o f l iq u id  in t o  t h e  c y l in d e r .

R .  T .  C lo u d . U .S . P .  2 ,2 3 5 ,0 6 4 , 1 8 .3 .4 1 . A p p l .  1 6 .7 .3 8 . D e t e r m in a t io n  of d e n s i
t ie s  o f f lu id s  in  w e lls  b y  m e a n s  o f a  w e ig h t  s u s p e n d e d  o n  a  s p r in g .

C .  A .  S h o p e . U .S . P .  2 ,2 3 5 ,2 6 5 , 1 8 .3 .4 1 . A p p l .  5 .6 .3 9 .  S u c k e r - r o d  r a c k  w ith  a

r a t c h e t  w h e e l.

F .  C .  K o c h .  U . S . P .  2 ,2 3 5 ,6 3 9 , 1 8 .3 .4 1 . A p p l .  1 0 .5 .3 8 . R e s o lu t io n  o f o il and
w a t e r  e m u ls io n s .

I .  X .  C a lh o u n . U .S . P .  2 ,2 3 7 ,3 0 3 , 8 .4 .4 1 . A p p l .  1 .6 .3 8 . P u m p in g  m e c h a n is m  for 
o il-w e l ls  o f t h e  r e c ip r o c a t in g  t y p e ,  f it t e d  w it h  p n e u m a t ic  c o u n t e r b a la n c e  b etw een  
t h e  w a lk in g -b e a m  a n d  t h e  s u c k e r - r o d  c o n n e c t io n  a n d  u t i l i z in g  t h e  c o m p r e s s ib il it y  

o f a i r .

C .  F .  P r u t t o n .  U .S . P .  2 ,2 3 7 ,3 1 3 , 8 .4 .4 1 . A p p l .  2 4 . 12 . 3 8 . M e th o d  o f t re a t in g  
w e ll-b o re  w a l ls  w it h  a  l iq u id  s e a lin g  m ix t u r e  to  s e a l t h e  f in e  p o re s  a n d  t h e n  fo rm in g  
f lo w  c h a n n e ls  b y  m e a n s  o f e x p lo s iv e s .

E .  K .  B u r g h e r .  U .S . P .  2 ,2 3 7 ,4 0 8 , 8 .4 .4 1 . A p p l .  1 8 .1 1 .3 8 . W e ll-p u m p in g
a p p a r a t u s  w i t h  a  li f t - tu b e  a n d  a  p is t o n  w h ic h  i s  s t a t io n a r y  w h i le  t h e  w e ll- f lu id  is
a c c u m u la t in g  a b o v e  i t ,  a n d  is  m o v in g  w h e n  f lu id  u n d e r  p r e s s u r e  a c t s  u p o n  i t .

H .  C .  B lo c k .  U .S . P .  2 ,2 3 7 ,5 4 4 , 8 .4 .4 1 . A p p l .  2 1 .5 .3 8 .  C o l la p s in g  to o l s e a l for a
w e ll-b o tto m  a s s e m b ly .

C .  C .  M y r a c le .  U .S . P .  2 ,2 3 7 ,6 1 2 , 8 .4 .4 1 . A p p l .  8 .8 .3 9 .  A p p a r a t u s  fo r  w ash in g  
p e rfo ra t io n s .

H .  R .  M a r k .  U .S . P .  2 ,2 3 7 ,6 8 0 , 8 .4 .4 1 . A p p l .  1 3 .1 2 .3 7 . W e l l  c a p .

D .  W .  H o f e r e r .  U . S . P .  2 ,2 3 7 ,7 0 3 , 8 .4 .4 1 . A p p l .  2 4 .5 .3 8 .  W e ll - p u m p  lo c k  for  
su s p e n d in g  a  w e ll-p u m p  f ro m  a  tu b in g - s h o e  h a v in g  a n  in t e r n a l  s e a t  a n d  a n  o p e n in g  of 
u n if o r m  d ia m e t e r .

J .  C .  D o n a ld s o n . U .S . P .  2 ,2 3 7 ,8 6 3 , 8 .4 .4 1 . A p p l .  2 3 .2 .4 0 .  C o m b in e d  g u id e  a n d  
s c r a p e r  d e s ig n e d  to  e n c ir c le  a  w e ll - s t r in g .

S . L .  M c C u m b e r  a n d  F .  B u c k .  U .S . P .  2 ,2 3 8 ,4 2 3 , 1 5 .4 .4 1 . A p p l .  3 0 .9 .3 0 .  T u b in g -  
r a c k  in  c o m b in a t io n  w it h  a  d e r r ic k  s t r u c t u r e .

D .  H .  C re p e a u . U .S . P .  2 ,2 3 8 ,4 6 2 , 1 5 .4 .4 1 . A p p l .  1 .5 ,4 0 . P ip e - jo in t .

E .  H .  M c C le a s e . U .S . P .  2 ,2 3 8 ,5 3 3 , 1 5 .4 .4 1 . A p p l .  1 7 .1 2 .3 8 . T u b in g  a t ta c h e d  
r e in fo rc in g  t r a p p in g  s t r a in e r  a d a p t e d  fo r  lo w e r in g  a n d  p u ll in g  in  a  w e l l  a n d  fo r  o c c a s io n a l  
re c ip ro c a t io n  to  b r e a k  u p  s a n d - b r id g e s  w it h o u t  p u l l in g  t h e  w e l l - t u b in g  o r  a s s e m b ly  
w h e n  a t t a c h e d .

J .  C .  W o o d h o u s e . U .S . P .  2 ,2 3 8 ,6 7 1 , 1 5 .4 .4 1 . A p p l .  9 .2 .4 0 .  M e t h o d  o f  t r e a t in g  
w e lls  to  in c re a s e  p r o d u c t io n  b y  in t r o d u c in g  in t o  t h e  w e l l  a  r e a d i ly  h y d r o ly z a b le  
s u b s ta n c e .
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B .  M c C o llu m . U .S . P .  2 ,2 3 8 ,7 0 1 , 1 5 .4 .4 1 . A p p l .  9 .1 .3 9 . M e t h o d  o f r e c o v e r in g  o i l  
f r o m  o il-  a n d  g a s - b e a r in g  s a n d s  b y  r e t u r n in g  t h e  g a s  f r o m  o n e  w e l l  in t o  a n o t h e r .

A .  H .  N .

Transport and Storage.
597.* Constancy of Application is Important Factor in Cathodic Protection. X .  W i l l i a m s .  
Oil O a s J . ,  5 .1 2 .4 0 ,  39 ( 3 0 ) , 5 3 .— R e s u l t s  o f  w o r k  c a r r ie d  o u t  b y  H o u s t o n  P ip e - l in e  C o .  
o v e r  s e v e r a l  y e a r s  o n  t h e  a p p l ic a t io n  o f  c a t h o d ic  p r o t e c t io n  fo r  i t s  l in e s  h a v e  le d  to  
t h e  c o n c lu s io n  t h a t  o n e  o f  t h e  m o s t  im p o r t a n t  f a c t o r s  is  t h e  c o n s t a n c y  w i t h  w h ic h  t h e  
p r o t e c t iv e  p o t e n t ia l  i s  m a in t a in e d .

I t  h a s  b e e n  e s t a b l is h e d  t h a t  w i t h  t h e  c e s s a t io n  o f t h e  e le c t r ic  c h a r g e  p r o d u c in g  t h e  
c a t h o d ic  p r o t e c t io n  t h e  p o t e n t ia l  b u i l t  u p  g r a d u a l ly  d i s s ip a t e s . R e s e a r c h  h a s  in d ic a t e d  
t h a t  c o r r o s io n  o f  ir o n  c e a s e s  w h e n  t h e  n e g a t iv e  p o t e n t ia l  b u i l t  u p  is  b e lo w  — 0 -2 8 5 3 , 
a n d  t h e  p r o b le m  o f  m a in t a in in g  a  n e g a t iv e  c h a r g e  b e lo w  t h i s  p o in t  h a s  b e e n  g iv e n  
p a r t ic u la r  c o n s id e r a t io n .

W h e r e  p u r c h a s e d  p o w e r  i s  n o t  a v a i la b le ,  w in d - d r iv e n  g e n e ra to rs  a r e  p r o v id e d ,  a n d  
th e s e  a r e  e n t i r e ly  d e p e n d e n t  o n  w in d  c o n d it io n s .  T o  t a k e  c a r e  o f  t h e  p e r io d s  w h e n  
t h e  w in d - c h a r g e r  i s  n o t  w o r k in g ,  t h e  C o m p a n y  h a s  in s t a l le d  t w o  w in d - c h a r g e r s ,  o n e  
c h a r g in g  d ir e c t  to  t h e  l in e  a n d  t h e  o t h e r  c h a r g in g  b a t t e r ie s .  A s  s o o n  a s  th e s e  c h a r g e r s  
c e a s e  to  f u n c t io n  t h e  s to r a g e  b a t t e r y  i s  a u t o m a t ic a l ly  c u t  in .

T h e  d is c h a r g e  r a t e  o f  t h e  b a t t e r y  i s  o n ly  a b o u t  o n e - q u a r t e r  t h e  a v e r a g e  c u r r e n t  
s u p p l ie d  b y  t h e  la r g e r  d ir e c t  w in d - c h a r g e r ,  b u t  i t  h a s  b e e n  fo u n d  a d e q u a te  to  h o ld  t h e  
n e g a t iv e  p o t e n t ia l  o f  t h e  l in e  o v e r  a lm o s t  a n y  p e r io d  t h e  w in d - c h a r g e r s  m ig h t  o r d in a r i ly  
b e  o u t  o f  a c t io n .  _ D .  L .  S .

598.* Tank Contents Nomograph. D .  S .  D a v i s .  Industr. Engng Chem., 1 9 4 0 , 32 (1 0 ) ,  
1 4 1 2 .— A  n o m o g r a p h  i s  g iv e n  w h ic h  e n a b le s  t h e  v o lu m e  o f  t h e  c o n te n t s  o f  a  h o r iz o n t a l  
c y l in d r ic a l  t a n k  to  b e  c o m p u te d  f r o m  t h e  d e p t h  e x p r e s s e d  a s  a  p e rc e n ta g e  o f  th e  
d ia m e t e r .  J .  W .  H .

599.* Economic Pipe-size in the Transportation of Viscous and Nonviscous Fluids.
B .  R .  S a r c k e t  a n d  A .  P .  C o lb u r n .  Industr. Engng Chem., 1 9 4 0 , 32 (9 ) , 1 2 4 9 .— A  n o m o 
g r a p h  i s  g iv e n  w h ic h  e n a b le s  t h e  e c o n o m ic  p ip e - s iz e  a t  w h ic h  p ip e  a n d  p u m p in g  c o s t s  
a r e  a t  a  m in im u m  to  b e  d e te r m in e d  f r o m  a  k n o w le d g e  o f  t h e  d e n s it y ,  v is c o s i t y ,  a n d  
f lo w - r a te . J .  W .  H .

ir<

Crude Petroleum .
600.* Cracking Eastern Venezuelan Crude Oil. G .  B .  Z im m e r m a n ,  D .  R e a d ,  a n d
G .  E g lo f f .  Oil Oas J . ,  2 6 .1 2 .4 0 , 39 ( 3 3 ) , 1 4 1 .— A n  e x a m in a t io n !  h a s  b e e n  m a d e  o f  
T e m b la d o r  c r u d e  f ro m  E a s t e r n  V e n e z u e la ,  s h o w in g  y ie ld s  o n  d is t i l la t io n  to  f u e l a n d  
c r a c k in g  r e s u lt s  o n  a  D u b b s  p i lo t  p la n t  o f  to p p e d  a n d  r e d u c e d  c r u d e . T e m b la d o r  
c r u d e  i s  a  h e a v y  a s p h a lt i c  o i l  w i t h  s p e c if ic  g r a v i t y  0 -9 2 0 , s u lp h u r  0 - 9 0 % ,  c o ld  t e s t  
<  — 3 5 ° F . ,  a n d  v is c o s i t y  S .U .  a t  1 0 0 ° F .  o f 191 s e c s .  O n  la b o r a t o r y  d is t i l la t io n  i t  
y ie ld s  ( b y  v o l . )  1 2 -1 %  g a s o lin e  ( 2 3 %  to  10 0 , E . P t .  2 0 4 °  C . ,  O .N .  6 5 -5 ), 1 7 -7 %  o f  k e ro -  
s in e ,  a n d  7 0 %  o f  r e s id u e  ( v is c o s i t y  1 3 4  s e c s .  S . F .  a t  1 2 2 °  F . ) .  T h e  to p p e d  c r u d e  a f t e r  
r e m o v a l  o f g a s o lin e  h a s  a  v i s c o s i t y  o f  63 -2  S .U .  a t  2 1 0 °  F .  O n  c r a c k in g ,  t h e  (a) r e d u c e d  
a n d  (6) t o p p e d  c r u d e s  y ie ld  r e s p e c t iv e ly  ( b y  v o l . )  (a )  3 0 - 3 %  o f  g a s o lin e  ( 4 0 %  to  1 0 0 ° C .  
2 0 4 ° C .  E . P t .  O .N .  74 ) a n d  (6) 3 2 - 4 %  o f g a s o lin e  (o f s im i la r  c h a r a c t e r is t ic s )  a n d  (a )  

jC* 6 5 - 5 %  o f re s id u e  ( v is c o s i t y  2 2 4  S . F .  a t  1 2 2 ° F . )  a n d  (b) 6 3 - 0 %  o f r e s id u e  ( v is c o s i t y
44 6  S . F .  a t  122° F . ) .

T h e  s t r a ig h t - r u n  g a s o lin e  i s  h ig h ly  a r o m a t ic ,  a n d  s u it a b le  fo r  t h e  p r o d u c t io n  o f  
a v ia t io n  b a s e - s to c k . T h e  c r a c k e d  g a s o lin e  c o n t a in s  0 - 3 7 %  s u lp h u r  a n d  i s  v e r y  s o u r ,  
b u t  i s  re n d e r e d  s a t i s f a c t o r y  b y  v a p o u r - p h a s e  c la y  t r e a t m e n t  o r  a c id - w a s h in g . T h e  
c r a c k e d  g a s e s  ( a n a ly s i s  g iv e n )  c a n  b e  p o ly m e r iz e d  to  y ie ld  2 - 4 %  o f p o ly m e r  g a s o lin e .

C .  L .  G .

T
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Cracking.

601.* Economic Factors in Catalytic Cracking. J .  S .  C a r e y  a n d  H .  W .  O r te n d a h l.
Oil O a s J .,  1 7 .1 0 .4 0 , 39  (2 3 ) , 5 5 .— T h e r m a l  c r a c k in g  is  n o w  a  w e ll- e s t a b l is h e d  p ro c e ss , 
b u t  th e  a d v e n t  o f c a t a ly t i c  c r a c k in g  h a s  b r o u g h t  a d d i t io n a l  v a r ia b le s  a n d  c o n ce p ts  

w h ic h  h a v e  to  b e  c o n s id e re d .
T h e  c h ie f  o f th e s e  a r e  :—

1. C a t a ly s t  a c t iv i t y .
2 . S p a c e  r a te .
3 . O n -s t re a m  o p e r a t in g  c o n d it io n s  ( te m p e r a t u r e ,  p r e s s u r e ,  e t c . ) .
4 . R e g e n e r a t io n  c o n d it io n s  (a m o u n t  o f  c a r b o n  to  b e  r e m o v e d , h e a t  re m o v a l,  

a n d  th e  r e la t e d  t e m p e r a t u r e  c o n t r o l ) .

I n  t h is  p a p e r  c a t a ly s t  a c t iv i t y  i s  d e f in e d  b y  r e s u lt s  o b t a in e d  o n  a  s t a n d a r d  ch arg in g  
s t o c k  u n d e r  s t a n d a r d  c o n d it io n s  w h e n  o p e r a t in g  a  s t a n d a r d iz e d  t y p e  o f  la b o ra to ry  
p ilo t  p la n t .  I t  i s  e s s e n t ia l  t h a t  t h e  c a t a ly s t  b e  o f  a  t y p e  t h a t  i s  easily  

re g e n e ra te d .
W it h  a  f ix e d  c a t a ly s t  a c t iv i t y  th e  s p a c e  r a t e  b e c o m e s  t h e  n e x t  p r im e  f a c t o r .  T h u s  

fo r  a  g iv e n  s t o c k  i t  i s  p o s s ib le  to  v a r y  t h e  y ie ld  o f o n c e - th r o u g h  g a s o lin e  o v e r  a  wide  
ra n g e . I n  t h i s  w a y  a  r e f in e r  m a y  o p e ra te  h i s  p la n t  to  g iv e  h im  a n  a m o u n t  o f  ca ta ly t ic  
g a s o i l to  u s e  o n  h is  t h e r m a l c r a c k in g - p la n t .

T h e  o p e ra t io n  o f a  c a t a ly t i c  p la n t  w it h  a  t y p ic a l  f e e d - s t o c k  i s  d is c u s s e d ,  a n d  y ie ld s ,  
w o r k in g  c o s t s ,  e t c . ,  a re  f u l ly  d e a lt  w it h .

T h e  a u t h o r s  c o n c lu d e  b y  s t a t in g  t h e ir  b e lie f  t h a t  t h e  H o u d r y  p r o c e s s  h a s  p o in te d  the  
w a y  to  a  n e w  c o n c e p t  fo r  t h e  e c o n o m ic  p r o d u c t io n  o f h ig h - o c t a n e  m o t o r  fu e l.

D .  L .  S .

602. Patents on Cracking. S t a n d a r d  O i l  D e v e lo p m e n t  C o .  E . P .  5 3 4 ,8 5 6 , 20 .3 .41 . 
A p p l.  1 5 .9 .3 9 . P ro d u c t io n  o f v a lu a b le  lo w - b o il in g  p r o d u c t s ,  s u it a b le  fo r  g a so lin e , 
f ro m  h e a v ie r  h y d ro c a rb o n s .  T h e  o i l ,  w h ic h  m u s t  b e  c a p a b le  o f  b e in g  c o m p le te ly  
v a p o r iz e d  u n d e r  c r a c k in g  c o n d it io n s ,  i s  fo r c e d  t h r o u g h  a  p ip e - c o i l  w h i le  u n d e r  sub- 
a tm o s p h e r ic  p re s s u re  o f a t  le a s t  200 lb .  p e r  s q .  in .  a n d  h e a t e d  d u r in g  i t s  f lo w  th e re 
t h ro u g h  to  8 0 0 -8 5 0 °  F . ,  so  a s  to  c a u s e  c o m p le t e  v a p o r iz a t io n .  A f t e r  v a p o r iz a t io n  a 
s o lid  n a t u r a l  o r  s y n t h e t ic  s i l ic e o u s  c r a c k in g  c a t a ly s t  i s  a d d e d  a n d  c o n t a c t  m a in t a in e d  
b e tw e e n  th e  o i l  v a p o u r  a n d  t h e  c a t a ly s t  fo r  s u f f i c ie n t ly  lo n g  t o  e ffe c t  s u b s ta n t ia l  
c o n v e rs io n  o f th e  o i l  in t o  g a s o lin e .

E .  A .  O c o n . E . P .  5 3 4 ,9 7 0 , 2 5 .3 .4 1 . A p p l .  2 2 .6 .3 9 .  P r o d u c t io n  o f  m o t o r  fu e l b y  
c r a c k in g  p e t ro le u m  h y d r o c a r b o n s ,  m ix in g  t h e  c r a c k e d  p r o d u c t  w i t h  h ig h ly  o x id iz e d  
u n s a tu r a t e d  a l ip h a t ic  h y d r o c a r b o n s  a n d  r e d u c in g  g a s e s .  S u b s e q u e n t ly  v a p o u rs  
b o ilin g  m a in ly  h e lo w  t h e  g a s o lin e  ra n g e  a r e  s e p a r a t e d  o u t ,  t o g e th e r  w i t h  t h e  g ases ,  
a n d  a r e  c a u s e d  to  r e a c t  in  t h e  p r e s e n c e  o f a n  a lk a l in e  m e t a l  b a s e  a n d  a  m e t a l  o x id e  
d e h y d r a t io n  c a t a ly s t .

G .  W .  J o h n s o n .  E . P .  5 3 5 ,0 4 9 , 2 7 .3 .4 1 . A p p l .  8 .9 .3 8 .  P r o c e s s  fo r  c r a c k in g  h y d r o 
c a rb o n  o i ls ,  in  p a r t ic u la r  h e a v y  b e n z in e  o r  m id d le  o i ls .  T h e  i n i t i a l  m a t e r ia l  i s  p a s se d  
i n  v a p o u r  p h a s e  o v e r  c a t a ly s t s  r ig id ly  a r r a n g e d . A s  c a t a ly s t s  n a t u r a l  o r  s y n t h e t ic  
a lu m in iu m  s i l ic a t e s  m a y  b e  u s e d , a n d ,  i f  d e s ir e d , t h e s e  m a y  h a v e  b e e n  t r e a t e d  w ith  
a c id s — e.g., h y d ro f lu o r ic  a c id .  A l t e r n a t i v e ly ,  a lu m in a  o r  a c t iv e  c a r b o n  c a n  be  
e m p lo y e d , o r  o n e  o r  o t h e r  o f  t h e s e  s u b s t a n c e s  i n  c o n ju n c t io n  w i t h  t h e  o x id e s  of 
c h r o m iu m , m o ly b d e n u m , o r  z in c .

J .  G .  A l t h e r .  U .S . P .  2 ,2 3 6 ,0 8 3 , 2 5 .3 .4 1 . A p p l .  5 .5 .3 9 .  P r o c e s s  fo r  t h e  c a t a ly t ic  
c o n v e rs io n  o f h y d r o c a r b o n  o i ls .  R e l a t i v e l y  f ig h t  a n d  h e a v y  o i ls  a r e  s u b je c t e d  to  
in d e p e n d e n t ly  c o n tr o l le d  c a t a ly t i c  c r a c k in g  in  s e p a r a t e  c r a c k in g  z o n e s .  T h e  r e s u lt a n t  
h e a te d  p r o d u c t s  a re  t h e r e a f t e r  d is c h a r g e d  f r o m  b o t h  z o n e s  in t o  a  r e a c t io n  z o n e  a n d  
s u b je c te d  to  th e  s a m e  n o n - c a t a ly t ic  c r a c k in g .  V a p o u r s  a r e  t h e n  r e m o v e d ,  f r a c t io n 
a te d  to  fo rm  r e la t iv e ly  f ig h t  a n d  h e a v y  r e f lu x  c o n d e n s a t e s ,  a n d  t h e s e  s u p p l ie d  re s p e c 
t iv e ly  to  t h e  l ig h t - o i l  c r a c k in g  z o n e  a n d  t h e  h e a v y - o i l  c r a c k in g  z o n e . F i n a l l y  th e  
f r a c t io n a t e d  v a p o u r s  a r e  c o n d e n s e d . H .  B .  M .
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Hydrogenation.
603.* Rôle OÎ the Catalyst. H o m e r  A d k in s .  Industr. Engng Chem., 1 9 4 0 ,32 (9 ) , 1 1 8 9 .—  
I n  t h i s  a r t ic le  t h e  a u t h o r  d is c u s s e s  i n  a  g e n e ra l  m a n n e r  t h e  r e q u ir e m e n t s  o f  c a t a ly s t s  
i n  o r g a n ic  r e a c t io n s ,  w i t h  p a r t ic u la r  r e fe r e n c e  t o  h y d r o g e n a t io n .

A  c a t a ly s t  i s  d e f in e d  a s  a  s u b s t a n c e  t h a t  a c c e le r a t e s  o r  c a u s e s  a  r e a c t io n  t o  t a k e  
p la c e .  T h e  c h a r a c t e r is t ic s  o f  a n  e f fe c t iv e  c a t a ly s t  a r e  d is c u s s e d ,  a n d  i t  i s  s t a t e d  t h a t  
s u c h  a  c a t a ly s t  f o r  h y d r o g e n a t io n  m u s t  c o m b in e , i n  a d d i t io n  to  m a in t a in in g  i t s  a c t iv e  
s t a t e  u n d e r  r e a c t io n  c o n d it io n s ,  t h e  fo l lo w in g  p r o p e r t ie s  :

1. I t  m u s t  a d s o r b  a n d  a c t iv a t e  h y d r o g e n .
2 .  I t  m u s t  a d s o r b  a n d  a c t iv a t e  t h e  h y d r o g e n  a c c e p to r .
3 . I t  m u s t  h o ld  t h e m  i n  t h e  p r o p e r  r a t io  a n d  s p a c e  r e la t io n s h ip .
4 . I t  m u s t  d e s o rb  t h e  d e s ir e d  p r o d u c t .

T h e  r e m a in in g  t o p ic s  d is c u s s e d  a r e  : c o m p e t i t iv e  r e a c t io n s ,  e ffe c t  o f  h y d ro g e n  
p r e s s u r e ,  a c t iv e  c e n t r e s ,  s e le c t i v i t y  o f  t h e  c a t a ly s t ,  c h e m ic a l  s t r u c t u r e  o f  t h e  r e a c t a n t s ,  
e q u il ib r ia  a n d  c h e m ic a l  r a t e s ,  a n d  c a t a ly s t  p o is o n in g . H .  E .  T .

604.* Catalysts from Alloys. M. R a n e y .  Industr. Engng Chem., 1 9 4 0 , 32 (9), 1 1 9 9 .—  
E f f ic ie n t  n ic k e l  c a t a ly s t s  m a y  r e a d i ly  b e  p r e p a r e d  f r o m  a l lo y s  o f  m e t a ls .  T h e  s im p le s t  
f o r m  o f  a l lo y  c o n s is t s  o f  t w o  c o m p o n e n t s ,  o n e  b e in g  t h e  c a t a ly t i c  m a t e r ia l  a n d  t h e  
o t h e r  a  s u b s t a n c e  e a s i l y  s o lu b le  i n  a  s o lv e n t  w h ic h  d o e3  n o t  a t t a c k  t h e  c a t a ly t i c  
m a t e r ia l .  S o m e  a l lo y s  o f  t h i s  t y p e  c o n s is t  o f  m ix t u r e s  o f  n ic k e l  a n d  a lu m in iu m . T h e  
a c t u a l  c o m p o s it io n  o f  t h e  a l lo y  i n  t h e  m o s t  u s e f u l  r a n g e  i s  c o m p le x ,  a n d  i s  p r o b a b ly  
m a d e  u p  o f  s e v e r a l  c o m b in a t io n s  o f  n ic k e l  a n d  a lu m in iu m , w i t h  p e rh a p s  t r a c e s  o f th e  
fre e  m e t a ls .  M a n y  a l lo y s  w i t h in  t h e  p r a c t ic a l  w o r k in g  r a n g e  p r o d u c e  e q u a l ly  e f f ic ie n t  
c a t a ly s t s .  S o m e  o f  t h e  m o s t  u s e f u l  p r o p o r t io n s  o f n i c k e l  a n d  a lu m in iu m  fo r  t h e  a l lo y  
a r e  : 5 0 %  Xi-50%  A l ,  4 2  X i - 5 8  A l ,  a n d  3 0  X i - 7 0  A l .  T h e s e  p e rc e n t a g e s  c o r re s p o n d  
a p p r o x im a t e ly  t o  t h e  n ic k e l - a lu m in iu m  c o m p o s it io n s  X i A l 2, X i A l 3, a n d  X i A l , ,  r e 
s p e c t iv e ly .  T h e  la t e s t  s t u d ie s  o f  t h e  n ic k e l - a lu m in iu m  s y s t e m  in d ic a t e  t h e  e x is t e n c e  
o f X i 3A l ,  X i A l ,  a n d  X i g A l , ,  b u t  n o t  o f  X i A l ,  o r  X i A L , .  C a t a ly s t  a l lo y s  o f  X i - A l  
h a v e  l i t t le  i f  a n y  o t h e r  u s e s .  A  5 0 - 5 0  n ic k e l - a lu m in iu m  a l lo y ,  e m p lo y e d  f o r  m a k in g  
a  f in e ly  d iv id e d  n ic k e l  c a t a ly s t ,  h a s  fe w  o f  t h e  p h y s ic a l  p r o p e r t ie s  o f  e it h e r  n ic k e l  o r  
a l u m in iu m  I t  i s  n o t  d u c t i le  o r  m a lle a b le ,  h a s  l i t t le  t e n s i le  o r  c o m p r e s s iv e  s t r e n g t h ,  
a n d , i n  c o m m o n  w it h  a lu m in iu m ,  i s  n o n - m a g n e t ic .  I t  h a s  a  h ig h  m e l t in g  p o in t ,  c o o ls  
r a p id ly ,  a n d  i s  d if f ic u lt  to  c a s t .  I t  i s  f r ia b le  a n d  e a s i l y  c r u m b le d  a n d  r e d u c e d  to  a  
f in e  p o w d e r .

T h e  e q u ip m e n t  r e q u ir e d  f o r  p r e p a r in g  n ic k e l  c a t a ly s t s  f r o m  n ic k e l - a lu m i n iu m  a l l o y s  
is  o f t h e  s im p le s t  t y p e ,  c o n s is t in g  i n  g e n e ra l  o f  a  m ix in g  a n d  d r y in g  t a n k .

T h e  c a t a ly t i c  p r o p e r t ie s  o f  n ic k e l  c a t a ly s t s  p r e p a r e d  f r o m  a l lo y s  a r e  d if fe re n t  in  
m a n y  r e s p e c t s  f r o m  t h o s e  o f  n ic k e l  c a t a ly s t s  p r e p a r e d  b y  o t h e r  m e t h o d s .  A  g r a p h  i s  
g iv e n  s h o w in g  t h a t  e o t to n - s e e d  o i l  h y d r o g e n a t e d  w i t h  : (o ) 0 - 5 %  R a v e y  n ic k e l  a n d  (6)
0 -5 %  r e d u c e d  n ic k e l ,  g a v e  s u b s t a n t ia l ly  t h e  s a m e  p r o d u c t ,  in d ic a t in g  t h a t  c a t a ly s t s  
o f w id e ly  d if fe r in g  p h y s i c a l  p r o p e r t ie s  h a v e  p r a c t i c a l l y  e q u a l  h y d r o g e n a t in g  c h a r a c t e r 
i s t i c s .  T h e  R a n e y  n ic k e l  c a t a ly s t  w a s  a b o u t  16 7  m e s h  a n d  t h e  re d u c e d  n ic k e l  a b o u t  
3 2 5  m e s h . T h e  R a n e y  c a t a ly s t  w a s  p y r o p h o r ic ,  w h i l s t  t h e  r e d u c e d  n ic k e l  w a s  n o t .  
T h e  m a x im u m  te m p e r a t u r e  e m p lo y e d  i n  h y d r o g e n a t in g  t h e  c o t to n - s e e d  o i l  w a s  3 8 5 — 
3 9 0 ° F .  u n d e r  a  p r e s s u r e  o f  15  lb .  p e r  s q .  i n .  H .  E .  T .

605.* Hydrogenation of Petroleum. E .  V .  M u r p h r e e ,  C .  L. B r o w n ,  a n d  E .  J .  G o h r .  
Industr. Engng Chem., 1 9 4 0 , 3 2  (9 ) ,  1 2 0 3 .— I n  t h e  p e t ro le u m  in d u s t r y  t h e  h y d ro g e n a t io n  
p r o c e s s  h a s  b e e n  a d a p t e d  t o  t h e  fo l lo w in g  p r o c e s s e s  :—

1 . H ig h - o e t a n e - n u m b e r  a v ia t io n  g a s o lin e  p r o d u c t io n  f r o m  k e r o s in e  a n d  g a s -o i l  
f r a c t io n s .

2 . M o to r  g a s o lin e  p r o d u c t io n  f r o m  g a s  o i ls .
3 . A v ia t io n  b le n d in g  a g e n t  p r o d u c t io n  b y  s a t u r a t io n  o f  b r a n c h e d - c h a in  

p o ly m è r e .
4 . P r o d u c t io n  o f  h ig h - g r a d e  d ie s e l  f u e ls  f r o m  lo w - q u a l i t y  g a s  o i ls .
5 . P r o d u c t io n  o f  w a t e r - w h it e  p a r a f f in ic  k e r o s in e 8 f r o m  in f e r io r - q u a l i t y  d i s 

t i l l a t e s .
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6. P ro d u c t io n  o f h ig h - v is c o s it y - in d c x  lu b r ic a t in g  o i ls  f r o m  p o o r - q u a lit y

lu b r ic a t in g  d is t i l la te s .
7. R e f in in g  (o r  “  h y d r o f in in g  ” ) o f g a s o h n e s  to  lo w  s u lp h u r  c o n te n t  a n d  h ig h

s t a b i l i t y .
8. C o n v e rs io n  o f a s p h a lt i c  c r u d e s  a n d  r e f in e r y  r e s id u e s  in t o  lo w e r -b o i l in g  gas  

o re s  o f in c re a s e d  p a ra f if in ity .
9 . P r e p a r a t io n  o f lo w - a n i l in e - p o in t  h ig h - s o lv e n c y  n a p h t h a s .
10 . P r e p a r a t io n  o f  h ig h - f la s h - h ig h - o c t a n e - n u m b e r  s a f e t y  f u e ls .

T h e  t h e o r e t ic a l b a c k g r o u n d  o f th e s e  v a r io u s  a p p l ic a t io n s  o f  h y d ro g e n a t io n  is  b r ie f ly  
d is c u s s e d , a n d  th e  c o m m e r c ia l  a p p l ic a t io n  o f t h e  m o r e  im p o r t a n t  p ro c e s s e s  a r e  g iv e n  
i n  so m e  d e ta il .  T h e  e c o n o m ic s  o f  s u c h  p r o c e s s e s  a r e  d is c u s s e d . H .  E .  T .

606. Patent on Hydrogenation. S t a n d a r d  O i l  D e v e lo p m e n t  C o .  E . P .  53 5 ,0 9 1 ,
2 8 .3 .4 1 . A p p l .  1 9 .9 .3 9 . Im p r o v e d  m e th o d s  o f  d e h y d r o g e n a t in g  h y d ro c a rb o n s ,  
p a r t ic u la r ly  c o m m e r c ia l  n a p h t h a s  a n d  o t h e r  s t o c k s  b o i l in g  w i t h in  o r  s o m e w h a t  ab o ve  
th e  g a s o lin e  ra n g e . T h e  c a t a ly s t s  e m p lo y e d  a r e  c o m p le x  b o d ie s  c o n t a in in g  n ic k e l  
b o ra te . H .  B .  M .

Polym erization.
607. Patents on Polymerization and Alkylation. S t a n d a r d  O i l  D e v e lo p m e n t  Co .
E . P .  5 3 4 ,4 5 6 , 7 .3 .4 1 . A p p l .  2 .6 .3 9 . Im p r o v e m e n t  i n  t h e  p r o d u c t io n  o f re la t iv e ly  
lo w - b o il in g  s a tu r a t e d  a l ip h a t ic  h y d r o c a r b o n s  u s e f u l  i n  t h e  p r e p a r a t io n  o f  g aso lin e s. 
A  m o n o -o le f in  c o n ta in in g  n o t  m o re  t h a n  5 c a r b o n  a t o m s  in  t h e  m o le c u le  i s  reacte d  
w it h  m o re  t h a n  t h e  m o le c u la r  e q u iv a le n t  o f  a n  ¿ .so p ara ffin  b o i l in g  b e lo w  o r  w ith in  th e  
g a s o lin e  ra n g e  in  t h e  p re s e n c e  o f a  d o u b le  s a l t  c o m p le x  c a t a ly s t .  T h e  r e a c t a n t s  are  
m a in t a in e d  in  c o n ta c t  w i t h  th e  c a t a ly s t  fo r  a  s u f f ic ie n t ly  lo n g  p e r io d  o f t im e  for  
s a t u r a t e d  l iq u id  h y d ro c a r b o n s  b o i l in g  w i t h in  t h e  g a s o lin e  r a n g e  to  b e  p ro d u c e d .

J .  G .  F i f e .  E . P .  5 3 4 ,4 9 2 , 7 .3 .4 1 . A p p l .  2 8 .9 .3 9 . P r o d u c t io n  o f  liq u id -sa tu ra te d  
b e n z in e  h y d ro c a rb o n s .  is o P a ra f f in s  a r e  a lk y la t e d  b y  r e a c t io n  w i t h  a lk e n e s  in  th e  
p re s e n c e  o f c a t a ly s t s  c o m p r is in g  s t r o n g  in o r g a n ic  p o ly b a s ic  a c id s  a n d  b o ro n  h a lid e s . 
T h e  r e a c t io n  m ix t u r e  c o n ta in s  a t  le a s t  o n e  m o le c u le  o f  is o p a r a f f in  p e r  m o le cu le  of 
o le fin .

C .  A r n o ld .  E . P .  5 3 4 ,5 3 9 , 1 0 .3 .4 1 . A p p l .  8 .9 .3 9 . P r o c e s s  o f  d e s t r u c t iv e  a lk y la t io n  
fo r  t h e  p r o d u c t io n  o f m o t o r  fu e ls .  N o r m a l ly  l iq u id  h y d r o c a r b o n s  a n d  n o rm a lly  
g a se o u s  h y d ro c a r b o n s  s u b s t a n t ia l ly  f re e  f r o m  h y d r o g e n  a n d  m e t h a n e  a re  p asse d  
th r o u g h  a  r e a c t io n  z o n e  a t  a  t e m p e r a t u r e  b e t w e e n  9 5 0 ° a n d  1 0 5 0 ° F .  a n d  a t  a  p re ssu re  
b e tw e e n  50 0  a n d  1000 lb .  p e r  s q u a r e  in c h  in  c o n t a c t  w i t h  a  c a t a ly s t  c o n ta in in g  c h ro m ic  
o x id e . T h e r e a f t e r  t h e  r e a c t io n  p r o d u c t s  a r e  r e m o v e d , a n d  l iq u id  h y d ro ca rb o n  
f r a c t io n s  s u it a b le  fo r  u se  a s  m o to r  fu e l s e p a r a t e d  o u t .

N .V .  d e  B a t a a f s c h e  P e t r o le u m  M a a t s c h a p p i j .  E . P .  5 3 4 ,8 7 6 , 2 0 .3 .4 1 . A p p l.
9 .1 1 .3 9 . P r o d u c t io n  o f  l iq u id - s a tu r a t e d  h y d r o c a r b o n s  h a v in g  h ig h  a n t i- k n o c k  v a lu e s  
a n d  b e in g  s u it a b le  fo r  u s e  i n  a e ro -e n g in e s , b y  t h o r o u g h ly  c o n t a c t in g  n e u t r a l  s u lp h u r ic  
a c id  a lk y l  e s te r s  in  t h e  p re s e n c e  o f s u lp h u r ic  a c id  o f a t  le a s t  8 5 %  c o n c e n t r a t io n  w ith  
is o a lk a n e s .

A n g lo - I r a n ia n  O i l  C o . ,  E . P .  5 3 5 ,0 6 2 , 2 7 .3 .4 1 . A p p l .  2 1 .9 .3 9 .  U s e  o f  in e x p e n s iv e  
m a te r ia ls  a s  p h o s p h o r ic  a c id  c a t a ly s t s  in  t h e  p o ly m e r iz a t io n  o f  d e f in e s , h y d r a t io n  of 
o le fin e s  a n d  fo r  u se  in  o t h e r  k n o w n  r e a c t io n s  in  w h ic h  s u c h  c a t a ly s t s  a r e  in d ic a t e d .  
T h e  c a t a ly s t s  c o n s is t  o f h o m o g e n e o u s  m ix t u r e s  o f  c o m p o u n d s  o f  p h o s p h o r ic  a c id ,  
c a lc iu m  a n d  c o p p e r  in  a  n e u t r a l ,  d r y ,  p o ro u s  a n d  c o n s o l id a t e d  s t a t e .

S ta n d a rd  O i l  D e v e lo p m e n t  C o . E . P .  5 3 5 ,0 6 4 , 2 7 .3 .4 1 . A p p l .  2 1 .9 .3 9 .  Im p r o v e 
m e n ts  in  th e  a lk y la t io n  o f h y d r o c a r b o n s  a n d  in  t h e  p r o d u c t io n  o f  s a t u r a t e d  h y d r o 
c a rb o n s  b o i lin g  w it h in  t h e  m o t o r - fu e l r a n g e . A  m ix t u r e  c o n t a in in g  a t  le a s t  one  
is o p a ra ff in  b o i l in g  b e lo w  t h e  f in a l  b o i l in g  p o in t  o f  t h e  d e s ir e d  m o t o r  fu e l i s  re a c te d  
w it h  a t  le a s t  o n e  m e m b e r  o f t h e  g ro u p  c o n s is t in g  o f  n o r m a l ly  g a s e o u s  m o n o -o le f in s  
o r lo w - m o le c u la r - w e ig h t  p o ly m e r s  o r  c o - p o ly m e rs  th e re o f  in  t h e  p r e s e n c e  o f  c o n 
c e n t ra te d  s u lp h u r ic  a c id  c o n ta in in g  a n  o x id e  o f  t h e  f if th  g ro u p  o f  t h e  p e r io d ic  s y s t e m .
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N .V .  d e  B a t a a f s e h e  P e t r o le u m  M a a t s c h ip p i j .  E . P .  5 3 5 ,1 4 2 , 3 1 .3 .4 1 . A p p l .
2 7 .1 1 .3 9 . P r o d u c t io n  o f  l iq u id  s a t u r a t e d  h y d r o c a r b o n s  b y  t r e a t in g  b u t a n e s  a n d / o r  
p e n t a n e s  w i t h  h y d r o c a r b o n s  o f  a l ip h a t ic  c h a r a c t e r ,  o b t a in e d  b y  t h e  p o ly m e r iz a t io n  
o f a lk e n e s .  T h e  t r e a t m e n t  i s  c a r r ie d  o u t  i n  t h e  p r e s e n c e  o f a lu m in iu m  h a l id e s  a n d  o f  
s u b s t a n c e s  h a v in g  a n  a c t iv a t in g  e ffe c t— e.g., h y d r o g e n  c h lo r id e ,  a l k y l  c h lo r id e s .

N .V .  d e  B a t a a f s e h e  P e t r o le u m  M a a t s c h a p p i j .  E . P .  5 3 5 ,1 4 5 , 3 1 .3 .4 1 . A p p l .  1 9 .1 .4 0 .  
P r o d u c t io n  o f  a lk y l  h a l id e s  f r o m  a lk e n e s  a n d  h y d r o g e n  h a l id e  in  t h e  p r e s e n c e  o f  c a t a ly s t s .  
A  s o lu t io n  o f  a n  a c id - a c t in g  m e t a l  o r  b o r o n  h a l id e  w h ic h  i s  k n o w n  t o  b e  a  c a t a ly s t  fo r  
t h e  a d d i t io n  o f  h y d r o g e n  h a l id e  t o  t h e  d o u b le  b o n d  o f  a n  a lk e n e ,  i n  a n  e t h e r  i s  u s e d  
a s  a  c a t a ly s t .

E .  R .  K a n h o f e r .  U . S . P .  2 ,2 3 4 ,1 7 7 , 1 1 .3 .4 1 . A p p l .  4 .1 1 .3 8 .  M e th o d  o f  p o ly m e r iz a 
t io n  o f  n o r m a l ly  g a s e o u s  o le f in s  in  t h e  p r e s e n c e  o f  a  s o l id  p o ly m e r iz in g  c a t a ly s t  to  
p ro d u c e  p o ly m e r  g a s o lin e  t h e r e f r o m .

E .  T .  L a y n g .  U . S . P .  2 ,2 3 7 ,8 2 2 , 8 .4 .4 1 . A p p l .  9 .1 1 .3 9 .  M e th o d  o f c o n v e r s io n  o f  
o le f in ic  h y d r o c a r b o n s  in t o  h y d r o c a r b o n s  o f  h ig h e r  b o i l in g  p o in t s  b y  p o ly m e r iz a t io n .  
T h e  o le f in ic  h y d r o c a r b o n s  a r e  c o n t a c t e d  a t  e le v a t e d  t e m p e r a t u r e  w i t h  a  c a t a ly t i c  
c o n t a c t  a g e n t  c o m p r is in g  a s  a n  e s s e n t ia l  in g r e d ie n t  a n  a c id  m e t a l  p y r o p h o s p h a t e  
s e le c te d  f r o m  t h e  g ro u p  c o n s is t in g  o f  C u H 2P 20 7, H g H 2P 20 7, Z n H 2P 20 7, M g H 2P 20 7, 
F e 2H 6( P 20 7) 3, A l 2H 6( P 20 7) 3, a n d  C o U 2P 20 7.

K .  F r o l i c h  a n d  F .  L .  M i l le r .  U .S . P .  2 ,2 3 9 ,5 0 1 , 2 2 .4 .4 1 . A p p l .  1 2 .1 2 .3 3 . P r o c e s s  
fo r  in c r e a s in g  t h e  s t a b i l i t y  o f  h y d r o c a r b o n  p o ly m e r s  b y  p a r t l y  d e c o m p o s in g  a  m ix t u r e  
o f l in e a r  s u b s t a n t ia l ly  s a t u r a t e d  h y d r o c a r b o n  p o ly m e r s  w h ic h  a r e  o i l- s o lu b le  a n d  
c o n ta in  u n s t a b le  c o n s t i t u e n t s  o f r e l a t iv e ly  h ig h  m o le c u la r  w e ig h t .  T h e  u n s t a b le  c o m 
p o n e n ts  a r e  b r o k e n  d o w n  t o  c o n s t it u e n t s  o f  lo w e r  m o le c u la r  w e ig h t .  H .  B .  M .

Synthetic Products.
608.* The Nitroparaffins. C .  L .  G a b r ie l .  Industr. Engng Cliem., 1 9 4 0 , 32 (7 ) , 8 8 7 .—  
T h e  la rg e -s c a le  p r o d u c t io n  o f  n it r o p a r a f f in s  o p e n s  u p  a  n e w  c h a p t e r  i n  t h e  d e v e lo p m e n t  
o f  t h e  s y n t h e t i c  o r g a n ic  c h e m ic a l  in d u s t r y .  T h e  f i r s t  c o m m e r c ia l  u n i t  fo r  t h e  m a n u 
f a c t u re  o f  n it r o p a r a f f in  s t a r t e d  p r o d u c t io n  a t  P e o r ia ,  I l l i n o i s ,  d u r in g  1 9 4 0 . N it r o -  
m e th a n e , n i t r o e t h a n e ,  1 - n it r o p r o p a n e , a n d  2 - n it r o p r o p a n e  a r e  b e in g  m a d e  i n  t h i s  
p la n t .  T h e  a b o v e  fo u r  lo w e s t  m e m b e r s  o f  t h e  n it r o p a r a f f in  s e r ie s  a r e  s im u lt a n e o u s ly  
fo rm e d  w h e n  p r o p a n e  a n d  n i t r i c  a c id  a n d  n it r o g e n  o x id e s  a r e  c o n ta c t e d  a t  e le v a t e d  
t e m p e r a t u r e s .  T h e  n it r o p a r a f f in s  a r e  s e p a r a t e d  a s  a  c r u d e  r e a c t io n  p r o d u c t  f r o m  
u n c o n v e r te d  p r o p a n e  a n d  n it r o g e n  o x id e s .  T h e  in d iv id u a l  n it r o p a r a f f in s  a r e  t h e n  
o b t a in e d  b y  d is t i l la t io n  a n d  c h e m ic a l  p u r i f ic a t io n .  T h e  m a in  e m p h a s is  o f  t h i s  a r t ic le  
i s  p la c e d  o n  t h e  v a r io u s  c h e m ic a l  r e a c t io n s  o f  t h e  n it r o p a r a f f in s ,  w h ic h  a r e  d is c u s s e d  
i n  so m e  d e ta i l .  A l t h o u g h  m a n y  h u n d r e d s  o f  o r g a n ic  c o m p o u n d s  h a v e  b e e n  s y n t h e s iz e d  
f r o m  n it r o p a r a f f in s ,  t h e  c o m m e r c ia l  u t i l i z a t io n  o f  t h i s  c la s s  o f  c o m p o u n d s  o ffe rs  w id e  
s c o p e  i n  t h e  f ie ld  o f  o r g a n ic  s y n t h e s i s .  H .  E .  T .

609.* Synthetic Chemicals from Petroleum. L .  R o s e n s t e in .  O il Gas J ., 1 4 .1 1 .4 0 ,  
39 ( 2 9 ) , 11 8 . Paper presented before Refining Division of A .P .I .  Chicago, November 
1 9 4 0 .— T h e  d e v e lo p m e n t  i n  t h e  p r o d u c t io n  o f s y n t h e t i c  c h e m ic a ls  f r o m  p e t r o le u m  
a n d  n a t u r a l  g a s  b y  a  m a jo r  o i l  c o m p a n y  i s  d is c u s s e d  a n d  d e t a i ls  a r e  g iv e n  o f  m e t h o d s  
o f  p ro d u c t io n , p r o p e r t ie s ,  a n d  a p p l ic a t io n s  o f  t h e s e  p r o d u c t s .  P r o d u c t s  m a n u 
fa c t u re d  in c lu d e  a m m o n ia  a n d  a m m o n iu m  s u lp h a t e  ( u s in g  s lu d g e  a c id ) ,  s e c .- b u y t l  
a lc o h o l,  (e r f .-b u ty l a lc o h o l,  i s o p r o p y l  a lc o h o l ,  a c e t o n e , m e t h y l  e t h y l  k e t o n e , m e t h y l  
i s o b u t y l  k e to n e , m e s i t y l  o x id e ,  d ia c e t o n e  a lc o h o l ,  i s o p r o p y l  a c e t a t e  a n d  sec.- b u t y l  
a c e t a t e ,  is o p r o p y l  e th e r  a n d  c a r b o n .  A  w id e  ra n g e  o f  c h e m ic a ls  d e r iv e d  f r o m  t h e  
o le f in s  b y  c h lo r in a t io n  i s  p r o d u c e d  o n  t h e  s e m i- c o m m e r c ia l  s c a le ,  a s  a ls o  i s  b u t a d ie n e .  
P o s s ib le  d e v e lo p m e n t  in c lu d e  t h e  p r o d u c t io n  o f  e t h y l  a lc o h o l ,  g ly c o l ,  a n d  g ly c o l  e th e r s  
f r o m  e th y le n e , d e r iv a t iv e s  o f  a c e t y le n e  ( w h ic h  c a n  b e  p r o d u c e d  f r o m  m e t h a n e ) ,  e t c .

T h e  p r o d u c ts  h a v e  a  h ig h  d e g re e  o f  p u r i t y  a n d  u n if o r m i t y ,  t h e i r  p r o d u c t io n  e n t a i l in g  
t h e  d e v e lo p m e n t  o f s p e c ia l  a n a ly t ic a l  p r o c e d u r e s .  R e m o v a l  o f  i s o b u ty le n e  f r o m  th e
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b u ty le n e s  u se d  fo r  s e c .-b u t y l a lc o h o l s y n t h e s is  b y  a b s o r p t io n  in  c o ld  H 2S 0 4 h a s  le d  
to  th e  p ro d u c t io n  o f is o -o c ta n e  o n  t h e  la r g e  s c a le  a n d  to  t h e  d e v e lo p m e n t  o f  t h e  h o t-  
a c id  p o ly m e r iz a t io n  a n d  t h e  a lk y la t io n  p r o c e s s e s .  C .  L .  G .

610. Synthetic Super-fuels and Super-lubricants. C .  H .  B e r t h e lo t .  Chim. et Ind., 
V o L  4 3 , N o . 7, A p r i l  19 4 0 , 5 3 8 /5 4 8 .— 1. R e a c t io n s  in v o lv e d  in  t h e  p o ly m e r iz a t io n  of 
olefines'. P a p e r  p r e s e n t e d  b y  D r .  E g lo f f  a t  t h e  C o n g re s  d e  A s s o c ia t io n  F r a n ç a is e  p o u r  
l ’A v a n c e m e n t  d e s  S c ie n c e s  a t  L iè g e  in  J u l y  19 3 9 .

D e t a i ls  a r e  g iv e n  o f t h e  p o ly m e r iz a t io n  p r o c e s s  u s e d  b y  t h e  U .O . P .  T h i s  c o n s is ts  
o f is o la t in g  t h e  b u t a n e  c o n ta in e d  in  c r a c k e d  g a s e s  a n d  d e h y d r o g e n a t in g  to  o b ta in  a  
m ix t u r e  o f b u ta n e / b u t e n e s .  T h e  C 4 o le f in e s  a r e  t h e n  p o ly m e r iz e d  a t  2 5 0 °  C .  a n d  
40  a tm o s .,  t h e  re a c t io n  t a k in g  p la c e  in  t h e  p r e s e n c e  o f  p h o s p h o r ic  a c id  a d s o rb e d  on  
s i l ic a  g e l. I n  o rd e r  to  o b t a in  t h e  m a x im u m  y ie ld  i t  i s  e s s e n t ia l  t h a t  t h e  b u ta n e / b u te n e s  
s h o u ld  c o n ta in  a  c e r t a in  p e rc e n ta g e  o f  w a t e r .  T h e  p o ly m e r s  a r e  t h e n  r e c t if ie d  in  tw o  
c o lu m n s  ; t h e  f ir s t  s e r v e s  to  d e b u ta n iz e  t h e  p o ly m e r s ,  t h e  s e c o n d  s e p a r a t e s  t h e  d im e rs  
(o c te n e s) f r o m  th e  t r im e r s .  F i n a l l y ,  t h e  d im e rs  a r e  h y d ro g e n a t e d  in  t h e  p re s e n c e  of 
n ic k e l  a n d  g iv e  o c ta n e s . T h e  a b o v e  r e s u lt s  h a v e  a ls o  le d  to  a t t e m p t s  to  p o ly m e r iz e  

p ro p e n e  to  p ro d u c e  is o h e x a n e .
B y  h y d r a t in g  2 m o le c u le s  o f p ro p e n e  w it h  1 m o le c u le  o f  w a t e r ,  i s o p r o p y l  e th e r  is 

o b ta in e d , t h is  s u b s ta n c e  h a v in g  a n  a n t i- k n o c k  v a lu e  s l ig h t ly  s u p e r io r  to  t h a t  of pure  
is o o c ta n e . i s o P r o p y l  e th e r  c a n  b e  p r e p a r e d  f r o m  t h e  p r o p y le n e  c o n ta in e d  e ith e r  in  
c r a c k e d  g a se s  o r  p ro d u c e d  b y  t h e  p y r o ly s i s  o f n a t u r a l  g a s e s .  T h e  C 3 h y d ro c a rb o n s  are  
e a s i ly  s e p a ra t e d  f r o m  th e  r e s t  b y  f r a c t io n a t io n  in  a  c o lu m n  f it t e d  w i t h  p la te s ,  a n d  are  
t h e n  t r e a t e d  u n d e r  p re s s u r e  in  a  s c r u b b in g - t o w e r  w i t h  7 5 %  H 2S 0 4 a t  a b o u t  30° C .,  
p r o d u c in g  is o p r o p y l/ s u lp h u r ic  a c id  a n d  fre e  p r o p a n e

C H 3X / H  
c h 3 -  c h  =  c h 2 +  h 2s o 4 — >  ) c (

c h /  -o -  h s o 3
H y d r o ly s i s  o f th e  a c id  s o lu t io n  g iv e s  i s o p r o p y l  a lc o h o l ,  w h ic h  is  t h e n  d e h y d ra te d  b y  

h e a t in g  to  a b o u t  1 0 0° C .  T h e  r e a c t io n  i s  s o m e w h a t  c o m p le x ,  a n d  y ie ld s  n o t o n ly  
is o p r o p y l e th e r , b u t  a ls o  is o p r o p y l  a lc o h o l a n d  p r o p y le n e , w h i l s t  t h e  s u lp h u r ic  ac id  is  
re g e n e ra te d . T h e  re a c t io n  p r o d u c t s  a r e  s e p a r a t e d  b y  d is t i l la t io n  fo llo w ed  b y  a  
r e c t if ic a t io n  o f t h e  m o re  v o la t i le  b o d ie s , th e  p r o p y le n e , a c id ,  a n d  a lc o h o l  b e in g  recyc le d  
fo r  fu r t h e r  r e a c t io n s . i s o P r o p y l  e th e r  i s  s t a t e d  to  b e  a  d a n g e r o u s  c o m p o u n d  o w in g  to  
th e  e a se  w it h  w h ic h  i t  fo rm s  e x p lo s iv e  p e ro x id e s  u n d e r  th e  a c t io n  o f h e a t .  T h e  e x p lo 
s iv e  s u b s ta n c e  is  la r g e ly  th e  p e ro x id e  o f  t r i- a c e t o n e , a n d  i t  i s  o n ly  n e c e s s a ry  to  a d d  a  
v e r y  s m a l l  p r o p o rt io n  o f a n  a n t i- o x id a n t  to  p r e v e n t  i t s  f o r m a t io n .  T h e  a n t i-o x id a n t  
a lso  a c t s  a s  a n  in h ib it o r ,  a n d  c o n fe r s  o n  t h e  b le n d s  c o n t a in in g  t h e  is o p ro p y l e th er a  
v e r y  h ig h  s t a b i l i t y .  I t  is  s t a t e d  t h a t  f ro m  a  E u r o p e a n  p o in t  o f  v ie w  is o p r o p y l e th e r  is  
c h e a p e r  to  m a n u f a c t u r e  t h a n  is o - o c ta n e .

T h e  U .O .P .  p ro c e s s  c a n  a ls o  b e  u s e d  in  t h e  p r o d u c t io n  o f e x p lo s iv e s  b y  t h e  t r a n s 
fo r m a t io n  o f  a l ip h a t ic  h y d ro c a rb o n s  in t o  a r o m a t ic s .  T h e  c y c le  i s  b r ie f ly  a s  fo llo w s :

H e x a n e ,  h e p t a n e , o r  n o r m a l o c ta n e  a r e  t r e a t e d  in  t h e  p r e s e n c e  o f a  c a t a ly s t  (sa lts  
o f c h r o m iu m , m o ly b d e n u m , o r  t u n g s t e n )  a d s o r b e d  o n  a lu m in a  o r  c l a y .  T h e  re a c t io n  
is  c a r r ie d  o u t  a t  a b o u t  7 0 0 ° C .  a n d  a t  a t m o s p h e r ic  p r e s s u r e ,  a n d  y ie ld s  b e n z e n e , to lu e n e  
o r  o r th o x y le n e .

F o r  h e x a n e  t h e  r e a c t io n  is  a s  fo llo w s  :

C H 3 -  ( C H 2)4 -  C H 3 — >  C 6H „  +  4 H 2

a n d  s e m i- p la n t- s c a le  y ie ld s  a r e  s t a t e d  to  b e  a b o u t  7 5 - 9 0 % .  O w in g ,  h o w e v e r ,  to  
p a r a s it ic  r e a c t io n s ,  t h e  y ie ld  i s  in  n o r m a l in d u s t r i a l  p r a c t ic e  b e lo w  t h is  f ig u re , m a in ly  
d u e  to  t h e  d e p o s it io n  o n  t h e  c a t a ly s t  o f  g u m s  a n d  t a r r y  s u b s t a n c e s  p r o d u c e d  b y  th e  
p o ly m e r iz a t io n  o f c e r t a in  o le f in e s  in e v i t a b l y  f o r m e d  d u r in g  t h e  r e a c t io n .

M . M . L .

611.* Synthetic Rubbers. L .  A .  W o o d . Engineering, 1 9 4 0 , 150, p p .  3 1 6 , 3 3 5 , 356, 
a n d  4 1 9 .— T h e  t r a d e  n a m e s ,  m a n u f a c t u r e r s ,  a n d  c o u n t r ie s  o f  o r ig in  o f  s o m e  t h ir t y  
s y n t h e t ic  r u b b e r s  a r e  g iv e n .  T h e s e  c o m m e r c ia l  p r o d u c t s  b e lo n g  t o  t e n  c h e m ic a l  
t y p e s .  T h e  s t r u c t u r e  o f th e  m o n o m e r  a n d  u n i t  p o ly m e r  o f  e a c h  o f  t h e s e  t y p e s  is  
d e s c r ib e d , to g e th e r  w i t h  t h e  p r in c ip le s  o f  t h e  s y n t h e s e s .  T h e  p h y s i c a l  p r o p e r t ie s
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a re  t a b u la t e d — v i z . ,  d e n s it y ,  r e f r a c t iv e  in d e x ,  e le c t r ic a l  c o n d u c t iv i t y ,  d ie le c t r ic  
c o n s t a n t s ,  t e n s i le  s t r e n g t h ,  e lo n g a t io n , m o le c u la r  w e ig h t ,  p e r m e a b i l i t y  t o  g a s e s ,  w a t e r ,  
a n d  o r g a n ic  c o m p o u n d s , r e s is t a n c e  t o  s w e l l in g  i n  c o n t a c t  w i t h  p e t r o le u m  p r o d u c t s  
a n d  o r g a n ic  s o lv e n t s ,  a n d  a b r a s io n  r e s is t a n c e .  I n  g e n e ra l i t  i s  c o n c lu d e d  t h a t  t h e r e  
a r e  p o s s ib i l i t ie s  fo r  u s e  o f  s y n t h e t i c  r u b b e r s  i n  e v e r y  a p p l ic a t io n  o f  n a t u r a l  r u b b e r  
a n d  i n  a d d i t io n a l  f ie ld s  f r o m  w h ic h  n a t u r a l  r u b b e r  i s  b a r r e d  b y  s o m e  o f  i t s  d e f ic ie n c ie s .  
N o  s y n t h e t i c  r u b b e r  h a s  s o  w id e  a n  a p p l ic a t io n  a s  n a t u r a l  r u b b e r ,  b u t  fo r  a  g iv e n  
a p p lic a t io n  i t  i s  u s u a l ly  p o s s ib le  t o  s e le c t  a  t y p e  o f  s y n t h e t i c  r u b b e r  w h ic h  e x c e ls  
n a t u r a l  r u b b e r  i n  s o m e  p r o p e r t y  o f  im p o r t a n c e  in  t h a t  a p p l ic a t io n .  T h e  v a lu e s  o f  
c e r t a in  o f  t h e  s p e c if ic  u s e s  o f  s y n t h e t i c  r u b b e r  a r e  d is c u s s e d .  J .  W .  H .

612.* Synthesis and Octane Numbers of Some Unsaturated Alcohols and Diolefin Hydro
carbons. K .  I. K a r a s e v  a n d  A .  V .  K h a b a r o v a .  J . General Chem. U .S .S .R .,  1 9 4 0 , 10 
( 1 8 ) ,  1 6 41—1 6 4 6 . T r a n s l a t io n  b y  A .  A .  B o e h t l in g k .  F or. Petrol. Tech., F e b .  1 9 4 1 , 
9 ( 2 ) ,  4 2 .— T h e  f o l lo w in g  a lc o h o ls  w e r e  s y n t h e s iz e d  : 5 - m e t h y lh e x e n e - l- O L - 4 ,  h e p te n e -
l - O L - 4 ,  h e p t e n e - 2 - O L - 4 ,  o c t e n e - 2 - O L - 4 ,  6 - m e t h y lh e p t e n e - 2 - O L - 4 ,  a n d  t h e  h y d r o 
c a r b o n s  h e p ta d ie n e - 1  : 4 ,  h e p t a d ie n e - 2  : 4 , 5 - m e t h y lh e x a d ie n e - l  : 4 ,  o e ta d ie n e -1  : 4 , 
a n d  6 - m e t h y lh e p t a d ie n e - 2  : 4 . T h e  o c t a n e  n u m b e r s  w e r e  d e te r m in e d  b y  t h e “  V o k e s h ”  
m e th o d  w i t h  a n  a p p a r a t u s  o f  t h e  C . F . R .  N o .  3 t y p e .  T h e  s u lp h o n e  n u m b e r s  w e re  
a ls o  d e te r m in e d  t o  in d ic a t e  t h e  s u s c e p t ib i l i t y  o f  t h e  h y d r o c a r b o n s  o b t a in e d  t o  o x id a 
t io n ,  a n d  s o m e  c o n s t a n t s  o f  t h e  c h lo r in e  a n d  b r o m in e  d e r iv a t iv e s  w e r e  a ls o  in v e s t ig a t e d .  
A lt h o u g h  t h e  h y d r o c a r b o n s  h a d  a  h ig h  o c t a n e  n u m b e r  (u p  t o  1 3 0  O .N . ) ,  i t  w a s  
n o t  s u f f ic ie n t ly  h ig h  to  j u s t i f y  t h e i r  u t i l i z a t io n  a s  a n t i  k n o c k  a d d i t io n s  t o  m o t o r  f u e l s ; 
m o re o v e r ,  t h e i r  h ig h  o x id a t io n  a b i l i t y  w o u ld  r e n d e r  t h e m  u n s u it a b le  fo r  t h i s  p u r p o s e .  
E x c e p t io n s  w e r e  fo u n d  i n  t h e  c a s e  o f  h y d r o c a r b o n s  w i t h  a  n o r m a l  s t r u c t u r e  w i t h  
b o n d s  i n  t h e  1 : 4 - p o s it io n  w h ic h  c o u ld  b e  s t o r e d  fo r  q u it e  a  lo n g  t im e  i n  c o n t a c t  w i t h  
a i r  w it h o u t  c h a n g e . B .  M . H .  T .

Refining and Refinery Plant.
613.* Production of Aviation Motor Fuel from Natural Gasoline. K .  E .  C o d y  a n d  D .  M .  
L u n t z .  Refiner, A p r i l  1 9 4 1 , 20 ( 4 ) ,  1 1 2 - 1 1 6 .— T h i s  a r t ic le  p r e s e n t s  t h e  r e s u lt s  o f  
e v a lu a t io n s  w h ic h  w e r e  m a d e  o f  t w o  d if fe r e n t  n a t u r a l  g a s o lin e s  to  d e te r m in e  t h e ir  
p o t e n t ia l it ie s  a s  s o u r c e s  o f  b a s e - s t o e k s  fo r  t h e  m a n u f a c t u r e  o f  a v ia t io n  m o t o r  f u e l .  
I t  w a s  fo u n d  t h a t  o n e  o f  t h e m  c o n t a in e d  a p p r e c ia b le  q u a n t i t ie s  o f  a  g o o d  b a s e  m a t e r ia l ,  
w h ils t  t h e  o t h e r  w a s  u n s u it a b le  fo r  t h i s  p u r p o s e . T h i s  d if fe r e n c e  i l lu s t r a t e s  t h e  
d a n g e r  in h e r e n t  i n  f a i l in g  t o  g e t  a c c u r a t e  in f o r m a t io n  a s  t o  t h e  c h a r a c t e r  o f  e a c h  s t o c k  
i t  i s  d e s ir e d  to  p r o c e s s .  T h u s ,  f r o m  a  s t u d y  o f  t h e  r e s u lt s  o f  t h e  f i r s t  e v a lu a t io n  i t  
m ig h t  h a v e  b e e n  e r r o n e o u s ly  c o n c lu d e d  t h a t  a  s u it a b le - q u a l i t y  a v ia t io n  fu e l  c a n  b e  
m a d e  f r o m  a n y  n a t u r a l  g a s o lin e  b y  t h e  m e t h o d  u s e d .

T h e  p r o c e d u r e  c o n s is t e d  o f  d e b u t a n iz a t io n ,  d e p e n t a n iz a t io n  o f  t h e  b u ta n e - f r e e  
b o t to m s , s in c e  t h i s  b u t a n e - f r e e  m a t e r ia l  h a d  to o  h ig h  a  v a p o u r  p r e s s u r e  a n d  w a s  to o  
l ig h t  to  m e e t  t h e  a v ia t io n  d is t i l la t io n  s p e c if i c a t io n s ,  a n d  t h e n  f o r t if i c a t io n  o f t h e  
d e p e n t a n iz e d  m a t e r ia l  ( w i t h  fa o p e n ta n e )  to  m e e t  t h e  r e q u ir e m e n t  o f  7 lb .  K e i d  v a p o u r -  
p r e s s u re . ia o P e n t a n e  w a s  u s e d  a s  t h e  b le n d in g  a g e n t ,  s in c e  in  t h i s  w a y  t h e  c le a r  
o c ta n e  n u m b e r  o f t h e  b le n d  w a s  m a d e  h ig h e r  t h a n  i f  a  m ix t u r e  o f  n o r m a l  a n d  iso- 
p e n ta n e  h a d  b e e n  u s e d . ( i .s o P e n t a n e ’s  o c t a n e  r a t in g  i s  a b o u t  9 2 , w h i l s t  t h a t  o f  n o r m a l  
p e n ta n e  i s  a b o u t  6 0 .)  A l t h o u g h  o t h e r  b le n d in g  a g e n t s ,  s u c h  a s  a lk y la t e ,  ¿ s o o c ta n e ,  
n e o h e x a n e , o r  a n y  c o m b in a t io n  o f  t h e s e ,  c o u ld  h a v e  b e e n  u s e d , t h e y  a r e  n o t  c o n t a in e d  
in  t h e  c h a r g e  s t o c k ,  a s  i s  t h e  is o p e n t a n e ,  a n d ,  i n  a d d i t io n  t o  b e in g  le s s  r e a d i ly  a v a i la b le ,  
w o u ld  b e  m o re  e x p e n s iv e .  A t  a n y  r a t e ,  i t  i s  f e lt  t h a t  t h e  m e t h o d  u s e d  h a s  t h e  a d v a n t a g e  
o f s im p l ic i t y  a n d  g iv e s  r e s u lt s  t h a t  a r e  in d ic a t iv e  o f  t h e  e a s e  o r  d if f ic u l t y  w i t h  w h ic h  
a v ia t io n  g a s o lin e  c a n  b e  m a d e  f r o m  t h e  s t o c k  p r o c e s s e d . A .  H .  N .

614.* Water Conditioning by Evaporator Method. L .  L .  W a k e f ie ld .  Refiner, A p r i l  
1 9 4 1 , 20 (4 ) , 1 1 7 -1 2 0 .— T h e  p a p e r  i s  c o n f in e d  to  c o n d it io n in g  b o i le r - fe e d  w a t e r  a n d  
f o r  e n g in e - ja c k e t  c o o l in g  w a t e r  b y  e v a p o r a t o r  m e t h o d s .  T h e  p u r p o s e  o f  a  w a t e r -  
c o n d it io n in g  s y s t e m  i s  t o  m o d if y  o r  e l im in a t e  t h e  s o lid s  i n  t h e  m a k e - u p  w a t e r .  
P r o p e r ly  d e s ig n e d  e v a p o r a t o r s  fo r  p r o v id in g  d is t i l le d  m a k e - u p  w a t e r  w i l l  k e e p  t h e  
a m o u n t  o f t o t a l  s o lid s  i n  t h e  m a k e - u p  w a t e r  w e l l  b e lo w  o n e - h a lf  g r a in / g a l l . ,  w h ic h  is  
e q u iv a le n t  to  e l im in a t io n  o f  s o l id s ,  e v e n  t h o u g h  t h e  w a t e r  fe d  to  t h e  e v a p o r a t o r  h a s  a
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c o n c e n tra t io n  o f 1 5 0 -2 0 0  t im e s  t h is  a m o u n t .  H o w e v e r ,  i t  m u s t  n o t  b e  c o n s id e r e d  
th a t  e v a p o r a t io n  is  th e  o p t im u m  t r e a t m e n t  fo r  a l l  b o i le r - m a k e - u p  w a t e r s .

F o r m e r ly  th e  h ig h  p e rc e n ta g e  o f b o ile r - fe e d  m a k e - u p  r e q u ir e d  in  t h e  t y p ic a l  i n 
d u s t r ia l  p la n t  in v o lv e d  s u c h  a  la r g e  in v e s t m e n t  fo r  e v a p o r a t o r s  t h a t  u s u a l ly  i t  w a s  
d if f ic u lt  to  ju s t i f y  t h e ir  p u r c h a s e .  I n  r e c e n t  y e a r s  m a n y  im p r o v e m e n t s  in  th e  
d e s ig n  of o p e ra t in g  e q u ip m e n t  h a v e  b r o u g h t  a b o u t  r e d u c t io n s  in  w a t e r  lo s s e s , th u s  
re d u c in g  t h e  a m o u n t  o f m a k e - u p  r e q u ir e d ,  a n d  t h e  p r a c t ic a l  a n d  e c o n o m ic a l  
a p p lic a t io n  of e v a p o r a to r s  h a s  b e e n  e x te n d e d  to  a n  in c r e a s in g  n u m b e r  o f in d u s t r ia l  

p la n t s .
T h e r e  a re  m a n y  a n d  v a r ie d  e v a p o r a t o r  in s t a l l a t io n s ,  b u t  m o s t  o f  t h e m  w i l l  f a l l  in to  

o n e  of th e  fo llo w in g  th r e e  g e n e ra l c la s s i f i c a t io n s :  ( 1 ) s in g le - e f fe c t  e v a p o r a t o r s ;  (2 ) 
m u lt ip le -e ffe c t  e v a p o r a t o r s ;  (3 ) r e d u c in g - v a lv e  e v a p o r a t o r s .  T h e s e  a r e  b r ie f ly  

d e sc r ib e d .
A  t y p ic a l  e v a p o ra to r  s y s t e m  is  u s e d  to  i l lu s t r a t e  t h e  p r o b le m s  o f  d e s ig n in g  a n d  

w o rk in g  e v a p o r a to r  s y s t e m s .  T h e  h e a t in g  m e d iu m  i n  t h e  e v a p o r a t o r  tu b e s  is  h ig h -  
p re s s u re  s te a m  (1 8 5  lb .  g a u g e ) d ir e c t  f r o m  b o i le r s .  C o n d e n s a t e  f r o m  th e s e  tu b e s  is  
d is c h a r g e d  b y  t r a p  in t o  a  h o t  c o n d e n s a t e  h e a d e r .  H e a t e d  r a w  w a t e r  f ro m  th e  raw -  
w a t e r  h e a te r  e n te rs  t h e  e v a p o r a t o r  s h e l l  a r o u n d  t h e  t u b e s ,  a n d  h ig h - p re s s u r e  ste a m  

th ro u g h  th e  tu b e s .
S c a le  d e p o s it io n  o n  t h e  o u ts id e  o f  e v a p o r a t o r  t u b e s  i s  c r a c k e d  o ff  in  t h e  fo llo w in g  

m a n n e r  : S te a m  to  t h e  t u b e s  i s  s h u t  o f f ; e v a p o r a t o r  i s  t h e n  q u ic k ly  e m p t ie d  th ro u g h  
t h e  6- in . b lo w - d o w n  l in e  ; a f t e r  w h ic h  s t e a m  i s  o p e n e d  f u l l  in t o  t u b e s ,  e x p a n d in g  th e m  
to  t h e ir  m a x im u m  c u r v a t u r e  ( th e  tu b e s  in  t h e  t u b e - b u n d le  a r e  o f  t h e  b e n t - tu b e  t y p e ) ; 
s te a m  is  a g a in  s h u t  o ff a n d  c o ld  w a t e r  is  t u r n e d  o n  f u l l  in t o  t h e  e v a p o r a t o r ,  c o m p le te ly  
su b m e rg in g  t u b e - b u n d le  a n d  s p la s h - p la to ,  t h u s  c o n t r a c t in g  t h e  t u b e s  to  t h e ir  m in im u m  
c u r v a t u r e ,  c r a c k in g  o ff th e  s c a l e ; e v a p o r a t o r  is  a g a in  e m p t ie d  t h r o u g h  th e  6-in . 
b lo w -d o w n  lin e  to  w a s h  o u t  th e  lo o se  s c a le  ; r a w  w a t e r  i s  a g a in  t u r n e d  in to  the  
e v a p o ra t o r , f i l l in g  i t  to  t h e  p ro p e r  le v e l ,  a n d  t h e  o p e r a t io n  s t a r t s  a n o t h e r  c y c le .

A .  H .  N .

615.* Gum and Sulphur Removed from L.P.G. by Filtering. A n o n .  Refiner, A p r i l  
1941, 20 (4 ), 12 7 .— T h is  f i l te r  i s  a  v e r t ic a l  d r u m  w it h  a  w e ld e d  h e a d  a t  t h e  to p  c o n ta in 
in g  a  4 - in . c o lla r  c lo s e d  w it h  a  b u ll- p lu g . T h e  c o l la r  i s  u s e d  fo r  r e f i l l in g  t h e  f ilte r  a fte r  
c le a n in g . T h e  f ilte r -c a s e  is  m o u n te d  o n  a  2 - in . p ip e  t r ip o d  s u p p o r t  s e t  in  co n cre te  a t  
t h e  b a s e  of th e  f il te r . T h e  lo w e r  e n d  o f  t h e  c a s e  h a s  a  f la n g e  w e ld e d  to  th e  bod y, to 
w h ic h  m a y  b e  c o n n e c te d  a  c o m p a n io n  f la n g e  c o n ta in in g  a  d r u m - s h a p e d  h e ad  and the  
l iq u id  o u t le t  l in e .  B e t w e e n  t h e  tw o  f la n g e s  i s  p la c e d  a  s lo t t e d  p la t e  co v ered  w ith  
a  s t r ip  o f f i l te r  c lo t h  o n  w h ic h  i s  p la c e d  4  in .  o f  h a i r  f e lt  to  p r e v e n t  t h e  filte r in g  ag ent  
f ro m  p a s s in g  th r o u g h  t h e  s lo t t e d  s u p p o r t in g  p la te .  T h e  c a p a c i t y  o f  t h e  c a s e  is  800 lb . 
o f a c t iv a t e d  c la y  f ro m  M u ro c  D r y  L a k e  in  t h e  M o ja v e  D e s e r t .

S in c e  t h is  f i l te r  h a s  b e e n  p la c e d  in  o p e r a t io n , a l l  r e g u la t in g  e q u ip m e n t  o n  eng in es  
u s in g  t h is  fu e l i s  fre e  f ro m  th e  g u m m y  f i lm  a n d  a l l  e q u ip m e n t  i s  o p e r a t in g  w ith o u t  
d is tu rb a n c e . T e s t s  o n  t h e  f i l te r e d  l iq u id  w it h  c o p p e r  s t r ip s  s h o w  n o  d e p o s it  o r d is 
c o lo ra t io n . N o t  o n ly  h a v e  t h e  g u m s  a n d  s u lp h u r  b e e n  r e m o v e d , b u t  t h e  p ro d u c t  
p a s se s  to  s to ra g e  t a n k s  fre e  f ro m  s u s p e n d e d  w a t e r .  A .  H .  N .

616.* Choice of Charging Stocks to Make High-Octane Fuels. H .  N .  L a  C r o ix .  Oil 
Gas J ., 5 .1 2 .4 0 , 39 (3 0 ) , 5 0 .— T h e  n e w  p r o c e s s e s  d e v e lo p e d  in  t h e  r e f in in g  in d u s t r y  a re  
h ig h ly  d e p e n d e n t  o n  c h e m ic a l  a f f in it ie s  a n d  r e a c t io n s ,  a n d  s u c c e s s f u l  o p e r a t io n  re q u ire s  
c o n s id e ra t io n  o f e q u i l ib r iu m  d is t r ib u t io n s ,  la w s  o f m a s s  a c t io n ,  a n d  p h y s ic a l  c h e m is t r y .

T h e  p r e p a r a t io n  o f h ig h -o c ta n e  g a s o lin e s  i s  e c o n o m ic a l ly  b e y o n d  t h e  s c o p e  o f s im p le  
th e rm a l c r a c k in g , a n d  r e q u ir e s  t h e  u s e  o f  s p e c ia l  p r o c e s s e s — e.g., p o ly m e r iz a t io n ,  
a lk y la t io n ,  e tc .

T h e  c h a r g in g  s t o c k s  a r e  u s u a l ly  l ig h t  h y d r o c a r b o n s ,  a n d  th e s e  a r e  n o r m a l ly  c o n 
t a m in a t e d  w it h  o rg a n ic  im p u r it ie s  s u c h  a s  N  o r  S  c o m p o u n d s ,  w h ic h  r e d u c e  th e  
e ffe c t iv e  fife  o f  th e  c a t a ly s t s  e m p lo y e d . H 2S  i s  o n e  o f  t h e  w o r s t  im p u r it ie s  f ro m  t h is  
p o in t  o f v ie w .  I t  c a n , h o w e v e r ,  b e  e a s i ly  r e m o v e d  b y  a  n u m b e r  o f  m e t h o d s ,  o f  w h ic h  
t h e  m o s t  e c o n o m ic a l i s  t h e  p h o s p h a te  p r o c e s s .

O n e  o f th e  la t e s t  p la n t s  u s in g  t h i s  p r o c e s s  i s  a  l iq u id - e x t r a c t io n  u n i t  p r e p a r in g  liq u id  
h y d r o c a rb o n s  fo r  c h a rg in g  to  a  U .O . P .  c a t a ly t i c  p o ly m e r iz a t io n  p la n t .  T h i s  e m p lo y s  
th e  S h e l l  p h o s p h a te  p r o c e s s  u s in g  a q u e o u s  s o lu t io n s  o f  t r i - p o t a s s iu m  p h o s p h a t e  fo r  
r e m o v in g  H 2S .
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T h e  p h o s p h a t e  p r o c e s s  i s  b e in g  u s e d  in  m a n y  p la n t s ,  a n d  i s  a t t r a c t in g  in c re a s in g  
a t t e n t io n  o f  r e f in e r s  a s  a  s im p le  a n d  e c o n o m ic a l m e a n s  o f  d is p o s in g  o f  H 2S ,  a n d  is  
e s p e c ia l ly  v a lu a b le  i n  t h e  p r e p a r a t io n  o f  h ig h - o c t a n e  b le n d in g  f u e ls .  D .  L .  S .

617.* World Oil Refineries Survey. A n o n .  Oil G a s . / . ,  2 6 .1 2 .4 0 , 39 ( 3 3 ) , 66, 9 3 .— A  
l i s t  i s  g iv e n  o f  t h e  lo c a t io n ,  t y p e  o f  p la n t ,  a n d  t h e  d is t i l la t io n  a n d  c r a c k in g  c a p a c i t y  
o f  t h e  o i l  r e f in e r ie s  o f  t h e  w o r ld ,  in c lu d in g  t h e  U . S . A .  C .  L .  G .

618.* Toluene-Benzene Purification. W . T .  Z ie g e n h a m , Oil Gas J . ,  2 .1 .4 1 , 39 ( 3 4 ) ,  
3 4 .— A  d e s c r ip t io n  i s  g iv e n  o f  a  c h e m ic a l  t r e a t in g  p la n t  a n d  f r a c t io n a t in g  u n i t  w i t h  a n  
u n u s u a l ly  h ig h  d e g re e  o f  f le x ib i l i t y  d e s ig n e d  to  r e c o v e r  p r a c t ic a l l y  p u r e  b e n z e n e  a n d  
t o lu e n e  f r o m  c o a l- t a r  d is t i l la t e s  o f  t o lu e n e  c o n te n t  f r o m  6 t o  3 5 % .  T h e  p la n t  h a s  a  
c a p a c i t y  o f  20,000  g a ls ,  o f  c o a l- t a r  d is t i l la t e  p e r  d a y ,  p r o d u c in g  t o lu e n e  a n d  b e n z e n e  
d is t i l l in g  w i t h in  a  b o i l in g  ra n g e  o f  1° C . ,  p a s s in g  t h e  B a r r e t t  a c id  w a s h  N o .  1 t e s t ,  a n d  
s h o w in g  n e g a t iv e  c o r r o s io n , a c id i t y ,  a n d  H 2S  t e s t .  C o lo u r s  a r e  2 5 +  a n d  t h e  b e n z e n e  
h a s  a  s o l id i f ic a t io n  p o in t  o f  + 5 °  C .

T h e  d is t i l la t e  i s  w a s h e d  t w ic e  w i t h  2 %  o f  a c id  ( f ir s t  w i t h  r e c y c le d ,  a n d  t h e n  w i t h  n e w  
a c id ) ,  c a u s t ic  w a s h e d , a n d  p a s s e d , a f t e r  s e t t l in g ,  to  t h e  f r a c t io n a t in g  u n i t ,  c o n s is t in g  
o f tw o  6 1 -ft .  c o lu m n s .  D u r i n g  t h e  f i r s t  r u n  l ig h t  p a r a f f in ic  h y d r o c a r b o n s  a r e  t a k e n  
f r o m  t h e  t o p  o f  t h e  f i r s t  t o w e r ,  a n d  t h e  r e s id u e , a f t e r  r e b o il in g , i s  p a s s e d  t o  t h e  s e c o n d  
t o w e r , w h e r e  1° b e n z e n e  i s  t a k e n  o ff  t h e  t o p . T h e  r e s id u e , c o n t a in in g  t o lu e n e  a n d  
x y le n e  a n d  h ig h e r - b o i l in g  o i ls ,  i s  c h a r g e d  to  t h e  u n i t  d u r in g  a  s e c o n d  r u n ,  s o m e  f u r t h e r  
b e n z e n e  b e in g  t a k e n  o ff  t h e  f i r s t  t o w e r  a n d  t h e  1° t o lu e n e  o ff  t h e  s e c o n d  to w e r .  T h e  
r e s id u e  i s  r e f r a c t io n a t e d  t o  p r o d u c e  3 ° x y le n e  a n d  h e a v y  r e s id u e  (s o ld  fo r  r e c o v e r y  of 
h e a v y  c o a l- t a r  n a p h t h a ,  r e s in s ,  e t c . ) .  P a r t i c u la r  a t t e n t io n  i s  p a id  to  e f f ic ie n t  c o o l in g  
a n d  a d e q u a te  in s t r u m e n t a t io n .  C .  L .  G .

619.* Copper-Chloride Treater Handles Straight-Run or Cracked Gasolines. A n o n .  
Oil Gas J . ,  1 0 .4 .4 1 , 39 ( 4 8 ) , 1 5 .— A t  a  r e f in e r y  a t  E l  D o r a d o ,  A r k a n s a s ,  a  c o p p e r -  
c h lo r id e - t r e a t in g  p la n t  h a s  b e e n  in s t a l l e d  w h ic h  e l im in a t e s  in ju r io u s  S  a n d  g u m -  
fo r m in g  c o m p o u n d s  f r o m  g a s o lin e s .  T h i s  a p p a r a t u s  c o n s is t s  o f  t w o  s y s t e m s : o n e  
fo r  s t r a ig h t - r u n  m a t e r ia l  a n d  t h e  o t h e r  fo r  c r a c k e d  p r o d u c t s .

C o n s u m p t io n  o f  c h e m ic a ls  i s  lo w , d u e  t o  c o m p le te  r e ju v e n a t io n  o f  t h e  a c t iv e  c o n 
s t i t u e n t ,  a n d  t h e  t r e a t e d  g a s o lin e  i n  m a n y  c a s e s  s h o w s  a n  in c r e a s e d  le a d  s u s c e p t ib i l i t y .  
S t a b i l i z e d  c r a c k e d  g a s o lin e  i s  g iv e n  a  c a u s t ic  w a s h  fo l lo w e d  b y  a  w a t e r  w a s h ,  a n d  i s  
t h e n  p a s s e d  t h r o u g h  a  s a l t  d r u m  w h e r e  m o is tu r e  a n d  s o m e  o r g a n ic  a c id s  a r e  r e m o v e d .  
F r o m  t h e re  i t  p a s s e s  t o  t h e  c h e m ic a l  r e a c t o r ,  w h e r e  i t  i s  c o n t a c t e d  w i t h  c o p p e r  c h lo r id e  
a n d  t r e a t e d  w it h  o x y g e n .  D .  L .  S .

620.* S m a l l  Refinery Major Factor in Peru. J .  P .  O ’D o n n e l l .  Oil Gas J ., 1 0 .4 .4 1 ,
39 (4 8 ) , 15 .— A  s m a l l  r e f in e r y  o f  1 0 0 0  b r l . / d a y  c a p a c i t y  h a s  b e e n  c o n s t r u c t e d  a n d  i s  
n o w  o p e ra t in g  a t  Z o r r i t o s ,  P e r u .  T h i s ,  i t  i s  h o p e d , w i l l  s u p p ly  3 0 %  o f  P e r u ’s  m o to r  
fu e l,  2 1 %  o f it s  k e r o s in e ,  a n d  1 2 - 5 %  o f  i t s  fu e l n e e d s .

T h e  b u lk  o f t h e  c h a r g in g  s t o c k  i s  a  s w e e t ,  lo w  c o ld  t e s t  3 5 - 4 0 °  A . P . I .  g r a v i t y  c r u d e  
f ro m  L o b it o s ,  t h e  b a la n c e  b e in g  o b t a in e d  f r o m  a  G o v e r n m e n t - o p e r a t e d  f ie ld .  T h e  
p r o d u c ts  a re  o f h ig h  q u a l i t y  a n d  n e e d  n o  s u b s e q u e n t  t r e a t m e n t ,  y ie ld s  o n  t h e  in i t ia l  
r u n  a p p r o x im a t in g  3 7 %  g a s o lin e ,  1 1 - 5 %  k e r o s in e ,  1 5 %  d ie s e l o i l ,  a n d  3 4 %  fu e l o i l.

T h e  c ru d e  is  t a k e n  to  Z o r r i t o s  i n  s h a l lo w - d r a f t  c o a s t a l  t a n k e r s ,  a n d  is  d e l iv e r e d  to  
t h e  re f in e r y  b y  a n  8- in . s u b m a r in e  l in e  e x t e n d in g  1 m ile  in t o  t h e  o c e a n .

P r o c e s s in g  e q u ip m e n t  i s  e n t i r e ly  c o n v e n t io n a l ,  a n d  t h e  f r a c t io n a t in g  t o w e r  w a s
s h ip p e d  f ro m  t h e  U .S . A .  in  s e c t io n s .  D .  L .  S .

621.* Solvent Extraction oi Oils. Engineering, 1 9 4 0 , 150, 4 9 6 .—T y p e s  o f  p la n t  fo r  
t h e  s o lv e n t  e x t r a c t io n  o f  o i l  f r o m  w a s t e  m a t e r ia l s ,  o i l  s e e d s ,  f u l le r ’s  e a r t h ,  e t c . ,  a re  
d e s c r ib e d . C o n s t r u c t io n  m a t e r ia l s  fo r  u s e  w i t h  v a r io u s  s o lv e n t s  a r e  d is c u s s e d ,  a n d  
t h e  p r o v is io n  o f  s o lv e n t  r e c o v e r y  e q u ip m e n t  b y  d is t i l la t io n  a n d  a b s o r p t io n  i s  d e a lt  
w it h .  J .  W .  H .

622.* Heat Insulation on Cylindrical Surfaces. C .  T u r n e r .  Industr. Engng Chem., 
1 9 4 0 , 32, 9 0 4 .— A  g r a p h ic a l  m e t h o d  i s  p r e s e n t e d  fo r  t h e  r a p id  e s t im a t io n  o f  h e a t-
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flo w  th ro u g h  c y l in d r ic a l  la g g in g . A  m u l t ip l ic a t io n  f a c t o r  is  u s e d  to  c o r r e c t  t h e  h e a t-  
flo w  fro m  a  f la t  s u r fa c e  to  t h a t  o f a  c y l i n d r ic a l  s u r f a c e  h a v in g  th e  s a m e  t h ic k n e s s  of 
la g g in g . T h is  fa c to r  v a r ie s  w i t h  t h e  r a t io  o f  t h e  c y l in d e r  d ia m e t e r  to  t h e  d ia m e te r  

of in s u la t io n . J -  W .  H .

6 2 3 .*  Multi-component Rectification : Optimum Feed-Plate Composition. E .  R .
G i l l i la n d . Industr. Engng Chem., 1 9 4 0 , 3 2  ( 7 ) ,  9 1 8 .— E q u a t io n s  a r e  d e r iv e d  b y  m e a n s  
of w h ic h  t h e  o p t im u m  fe e d -p la te  c o m p o s it io n , e x p r e s s e d  in  t e r m s  o f l ig h t  a n d  h e a v y  
k e y  c o m p o n e n ts , m a y  b e  c a lc u la t e d  fo r  t h r e e  c o n d it io n s  o f  t h e  fe e d — n a m e ly ,  a l l 
l iq u id ,  p a r t ly  v a p o r iz e d , a n d  s u p e rh e a te d  v a p o u r .  P .  1 ).

624.* Action o! Solutizers in Mercaptan Extraction. D .  L .  Y a b r o f f  a n d  E .  R .  W h it e .  
Industr. Engng Chem., 19 40 , 32 ( 7 ) ,  9 5 0 .— A q u e o u s  c a u s t ic  s o lu t io n s  c o n t a in in g  c e r ta in  
o rg a n ic  s o lv e n ts  o r  o rg a n ic  s a lt s  ( “  s o lu t iz e r s  ” ) a r e  m u c h  b e t t e r  t h a n  s t r a ig h t  a q u e o u s  
c a u s t ic  so lu t io n s  fo r  th e  e x t r a c t io n  o f  m e r c a p t a n s  f r o m  g a s o lin e s .

A  s t u d y  o f t h e  a c t io n  o f s o lu t iz e r s  in d ic a t e d  t h a t ,  a s  e x p e c t e d  f r o m  p r e v io u s  in 
v e s t ig a t io n s , o rg a n ic  s o lv e n t  s o lu t iz e r s  in c r e a s e  t h e  s o lu b i l i t y  o f  u n n e u t r a l iz e d  m e r
c a p t a n  in  t h e  a lk a l in e  p h a s e ,  t h e r e b y  le a d in g  to  a  m o r e  c o m p le te  m e r c a p t a n  re m o v a l 
fro m  th e  o i l p h a s e . O r g a n ic  s a l t  s o lu t iz e r s ,  o n  t h e  o t h e r  h a n d ,  e x e r t  a  sa lt in g -o u t  
e ffe c t  o n  th e  u n n e u t ra l iz e d  m e r c a p t a n  a t  lo w  s o lu t iz e r  c o n c e n t r a t io n s ,  b u t  t h is  effect 
is  r e v e rs e d  a t  h ig h  s o lu t iz e r  c o n c e n t r a t io n s .  I n  a d d i t io n ,  b o t h  t y p e s  o f  s o lu t iz e r  a p p ear  
to  e lim in a te  th e  m a r k e d  s a lt in g - o u t  e ffe c t  o f s o d iu m  h y d r o x id e  w h ic h  w a s  o b serv ed  
p r e v io u s ly  w it h  u n s o lu t iz e d  c a u s t ic - s o d a  s o lu t io n s .  T h e  p a p e r  g iv e s  t h e  m a in  re su lts  
o f a  c u r s o r y  e x a m in a t io n  o n  t h e  r ô le  p la y e d  b y  s o lu t iz e r s  b y  a  s t u d y  o f  t h e  co n sta n ts  
in v o lv e d  in  a  s im p le  e x t r a c t io n .

T h e  o rg a n ic  s o lu t iz e r s  e m p lo y e d  w e re  m e t h a n o l a n d  g ly c e r o l ,  w h i l s t  th e  o rg an ic  
s a lt  s o lu t iz e r  w a s  s o d iu m  is o b u ty r a te .  H .  E .  T .

625*. Multi-component Distillation Problems. H .  J .  H i b s h m a n n .  Industr. Engng 
Chem., 19 40 , 32 (7 ) , 9 8 8 .— A  g r a p h ic a l  m e t h o d  fo r  t h e  e s t im a t io n  o f  p la t e  co m p o sitio n s  
in  m u lt i- c o m p o n e n t  d is t i l la t io n  p r o b le m s  is  g iv e n  a n d  a n  e x a m p le  w o r k e d  o u t. T h e  
e x a m p le  c h o s e n  i s  o n e  w h ic h  h a s  a l r e a d y  b e e n  s o lv e d  b y  t w o  o t h e r  m e th o d s, and  
d ir e c t  c o m p a r is o n  is  p o s s ib le . T h e  m e t h o d  in v o lv e s  th e  c o n s t r u c t io n  o f  a  C o x  vapour- 
p re s s u re  c h a r t  o n  a  t r a n s p a r e n t  s h e e t .  T h e s e  v a p o u r - p r e s s u r e  l in e s  a re  used  as 
e q u il ib r iu m  lin e s ,  a n d  b y  a p p ro p r ia t e  s u p e r im p o s it io n  o f t h i s  c h a r t  o n  a  g rap h  of the  
v a p o u r - liq u id  o p e r a t in g  l in e s ,  t h e  c o m p o s it io n s  p r e s e n t  o n  a n y  p la t e  m a y  be  read  off 
a t  a n y  d e s ire d  o p e ra t in g  p re s s u re . J .  W . H .

626*. Multi-component Rectification. E .  R .  G i l l i l a n d .  Industr. Engng Chem., 1940, 
32 (9 ) , 1 2 2 0 .— A  m e th o d  o f e s t im a t in g  t h e  n u m b e r  o f  p la te s  a n d  r e f lu x  r a t io  to  g ive  
a n y  re q u ire d  s e p a r a t io n  is  d e r iv e d  in  w h ic h  a  f u n c t io n  o f t h e  t e r m s  a c t u a l  n u m b e r  of 
p la te s  a n d  m in im u m  n u m b e r  o f p la t e s  a t  t o t a l  r e f lu x  i s  p lo t te d  a g a in s t  a  fu n c t io n  of 
th e  te r m s  a c t u a l  r e f lu x  r a t io  a n d  m in im u m  r e f lu x  r a t io  ( a t  in f in i t e  p la t e s ) .  T h e  
n u m b e r  o f p la te s  a t  t o t a l  r e f lu x  is  e s t im a t e d  b y  F e n c k e ’s  e q u a t io n  ; a n d  t h e  m in im u m  
r e f lu x  r a t io  b y  t h e  m e th o d  p ro p o s e d  b y  th e  a u t h o r  (Industr. Engng Chem., 32, 
1101).

T h e  re la t io n  b e tw e e n  t h e  f u n c t io n s  is  a n  e m p ir ic a l  o n e , a n d  i s  d e r iv e d  b y  p lo tt in g  
th e  r e s u lt s  o f  s ix t e e n  c a lc u la t e d  s e p a r a t io n s ,  o f  w h ic h  d e t a i ls  a r e  g iv e n .  P .  D .

6 2 7 .*  Calculation of Absorber Performance and Design. G .  H o r t o n  a n d  W .  B .  
F r a n k l i n .  Industr. Engng Chem., 1 9 4 0 , 32 ( 1 0 ) , 1 3 8 4 .— G e n e r a l  e q u a t io n s  fo r  a b s o r p 
t io n  a n d  s t r ip p in g  fa c t o r s  a r e  d e r iv e d . T h e  d e r iv a t io n  i s  f r e e  f r o m  a s s u m p t io n s  
w h ic h  m a d e  t h e  e q u a t io n s  o f p r e v io u s  in v e s t ig a t o r s  o f  d o u b t f u l  u t i l i t y .  T h e  m e th o d  
o f u se  i s  i l lu s t r a t e d  b y  e x a m p le s .  P .  D .

628.* Factor C  in the Performance of Ejectors. L .  T .  W o r k  a n d  A .  M i l le r .  Industr. 
Engng Chem., 1 9 4 0 , 32 (9 ) , 1 2 4 1 .— E x p e r im e n t a l  w o r k  o n  t w o  e je c t o r s  o n  v a p o u r s  of 
v a r y in g  m o le c u la r  w e ig h t  w a s  p r e v io u s ly  r e p o r t e d  (Industr. Engng Chem., 32, 4 6 4 ).
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T h e s e  r e s u lt s  a r e  c o r r e la te d  in  t h e  p r e s e n t  p a p e r ,  w h e r e  i t  i s  s h o w n  t h a t  a n  e q u a t io n  
o f t h e  fo l lo w in g  f o r m  h o ld s  fo r  b o t h  e je c t o r s  :

C  =  1 -  ( a M JM e +  b)(w lW )(P„!Pn)n
w h e re  :

C =  •(P n  -  P e)/{P n  -  Po).
P b =  b o i le r  p r e s s u r e .
P e =  e x h a u s t  p r e s s u r e .
P n =  e n t r a in in g  p r e s s u r e .
P 0 =  s u c t io n  p r e s s u r e  (n o  e n t r a in m e n t ) .
wl IV =  w e ig h t  r a t io  o f e v a p o r a t o r  to  b o i le r  f lu id s .
M b =  m o le c u la r  w e ig h t  o f  b o i le r  f lu id .
M e =  m o le c u la r  w e ig h t  o f  e n t r a in e d  f lu id .
a , b, n =  c o n s t a n t s .

V a lu e s  o f  a , b, a n d  n fo r  t h e  t w o  e je c t o r s  a r e  g iv e n .  P .  D .

629.* Mechanism of Desulphurization of Distillates with Zinc Chloride. K .  A .  M u s a t o v  
a n d  L. G .  K r y m o v a .  J .  appl. Chem. ( U .S .S .R . ) , 1 9 4 0 , 13 ( 2 ) ,  2 2 7 - 2 3 4 . T r a n s la t e d  
b y  A .  A .  B o e h t l in g k .  F o r. Petrol Tech., F e b .  1 9 4 1 , 9 (2 ) ,  6 1 .— T h e  v a p o u r - p h a s e  
m e th o d  o f  d e s u lp h u r iz a t io n  a d o p t e d  t o  t h e  t r e a t m e n t  o f  d is t i l la t e s  w i t h  s o l id  z in c  
c h lo r id e  i s  d e s c r ib e d . O f  d e c i s iv e  im p o r t a n c e  i n  t h e  d e g re e  o f d e s u lp h u r iz a t io n  o f t h e  
d is t i l la t e s  a n d  i n  t h e  c o m b in a t io n  o f  h y d r o g e n  s u lp h id e  a r e  t h e  o x y g e n  c o m p o u n d s  o f  
z in c  c h lo r id e  ( h y d r a t e ,  a n d  o x id e ) .

I f  d u e  a t t e n t io n  i s  p a id  t o  t h i s  i n  t h e  r a t io n a l  s e le c t io n  o f  c a r r ie r s  ( w i t h  h y d r a t e  
c h a r a c t e r is t ic s )  a t  t h e  m o s t  f a v o u r a b le  p r o c e s s  t e m p e r a t u r e  c lo s e  t o  t h e  o p t im u m  
t e m p e r a t u r e  o f  c a t a ly t i c  c r a c k in g  i n  t h e  p r e s e n c e  o f  z in c  c h lo r id e ,  i t  i s  p o s s ib le  to  
d e s u lp h u r iz e  s u lp h u r  c o n t a in in g  d is t i l la t e s  o f  t h e  I s h im b a e v o  c r u d e  o i ls  to  l im i t s  c lo s e  
to  t h e  t e c h n ic a l  s p e c if i c a t io n s  fo r  t h e  p e r m is s ib le  c o n te n t  o f  s u lp h u r .  I n  t h e  d e 
s u lp h u r iz a t io n  b y  t h i s  m e t h o d ,  h y d r o g e n  s u lp h id e  a n d  h y d r o g e n  c h lo r id e  d o  n o t  
s e p a r a t e .  B .  M . H .  T .

630. Patents on Refining and Refinery Plant. I .  M . C o lb e t h .  E . P .  5 3 4 ,3 3 8 , 5 .3 .4 1 .  
A p p l .  4 .8 .3 9 .— A p p a r a t u s  f o r  p u r i f y in g  c r u d e  o i ls  in  w h ic h  t h e  o i l  i s  d iv id e d  in t o  s m a l l  
d r o p le t s  i n  t h e  s o lu t io n  a n d  t h e  s o lu t io n  a n d  o i l  a r e  c a u s e d  t o  p a s s  b y  g r a v i t y  i n  a  
c o u n t e r - c u r r e n t  r e la t io n s h ip  w i t h  e a c h  o t h e r  a t  a  s p e e d  w h ic h  a l lo w s  t h e  im p u r it ie s  
to  b e  e x t r a c t e d  w it h o u t  c a u s in g  é m u ls i f ic a t io n .  T h e  a p p a r a t u s  c a n  b e  e m p lo y e d  in  
t h e  p u r if ic a t io n  o f p e t ro le u m  o i ls  c o n t a in in g  n a p h t h e n ic  a c id s .

N .  V .  d e  B a t a a f s c h e  P e t r o le u m  M a a t s c h a p p i j . E . P .  5 3 4 ,5 4 3 , 1 0 .3 .4 1 . A p p l .  4 .2 .3 9 .  
P r o c e s s  fo r  t h e  p u r i f ic a t io n  a n d  d e c o lo r a t io n  o f  k e t o n e s  a n d / o r  k e t o ls  o r  o f  m ix t u r e s  
c o n t a in in g  s a m e  w h ic h  a r e  d is c o lo u r e d  b y  t h e  p r e s e n c e  o f  c o lo u r - im p a r t in g  im p u r it ie s .  
T h e  d is c o lo u re d  m a t e r ia l  i s  t r e a t e d  w i t h  a m m o n ia  a n d / o r  p r im a r y  a m in e s  u n t i l  
s u b s t a n t ia l ly  fre e  f r o m  im p u r it ie s  a n d  d is c o lo r a t io n .

N .  V .  d e  B a t a a f s c h e  P e t r o le u m  M a a t s c h a p p i j .  E . P .  5 3 5 ,4 3 1 , 9 .4 .4 1 .  A p p l .
6 .1 1 .3 9 . M e th o d  o f r e m o v in g  a  b o d y  o f c o k e  f r o m  t h e  r e a c t io n  c h a m b e r  o f  a n  o il-  
c r a c k in g  p la n t .  F i r s t  t h e  b o d y  o f  c o k e  i s  c u t  b y  im p in g in g  a  s u b s t a n t ia l ly  c o n f in e d  
j e t  o f w a t e r  o n  to  i t .  T h e r e a f t e r  t h e  r e s u lt in g  lu m p s  o f  c o k e , f in e s ,  a n d  l iq u id  a r e  

re m o v e d  f r o m  t h e  c h a m b e r .

T e x a c o  D e v e lo p m e n t  C o .  E . P .  5 3 5 ,4 4 9 , 9 .4 .4 1 . A p p l .  3 1 .1 .4 0 . M e th o d  o f  d e- 
w a x in g  lu b r ic a t in g  o i l  c o n t a in in g  r e l a t iv e ly  s m a l l  a m o u n t s  o f w a x ,  o r  f r o m  w h ic h  t h e  
w a x  i s  p r e c ip it a t e d  i n  r e l a t iv e ly  d e n s e  f o r m . T h e  p r o c e d u r e  i s  p a r t i c u la r ly  u s e f u l  
i n  th e  d e w a x in g  o f  r e s id u a l  c y l in d e r  s t o c k s  w h ic h  t e n d  to  fo r m  r e la t iv e ly  d e n s e  a n d  

c o m p a c t  f i l t e r  c a k e s .

L .  U .  F r a n k l i n .  U . S . P .  2 ,2 3 5 ,9 2 1 , 2 5 .3 .4 1 . A p p l .  2 4 .2 .3 7 .  M e t h o d  o f s w e e t e n in g  
a  s o u r  p e t ro le u m  d is t i l la t e  b y  p a s s in g  t h r o u g h  a  p e r v io u s  b e d  o f s m a l l ,  n o n - a b s o r b e n t ,  
n o n - p o r o u s , in e r t  s o l id  p a r t ic le s  m o is te n e d  w it h  a n  a q u e o u s  m e d iu m  c o n t a in in g  c u p r ic  
a n d  c h lo r id e  io n s ,  w h ic h  i s  c a p a b le  o f  r e a c t io n  w i t h  m e r c a p t a n s  p r e s e n t  i n  t h e  d is 
t i l l a t e  to  fo r m  d is u lp h id e s  a n d  c u p ro u s  c h lo r id e  c a p a b le  o f  r e g e n e r a t io n .  S u f f ic ie n t
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m o is tu re  is  a p p lie d  to  t h e  b e d  to  s u p p la n t  t h a t  r e m o v e d  in  e x c e s s  b y  e n t r a in m e n t  
i n  th e  d is t i l la te  a n d  to  m a in t a in  t h e  b e d  in  a  u n if o r m ly  m o is t  c o n d it io n .

W  B .  L e r c h ,  C .  H .  M a t h is ,  a n d  E .  J .  G a t c h e l l .  U . S . P .  2 ,2 3 5 ,9 3 6 , 2 5 .3 .4 1 . A p p l.  
20 6 38 . P ro c e s s  fo r  t h e  r e m o v a l o f  s u lp h u r  c o m p o u n d s  f ro m  h y d r o c a r b o n s  b y  p a s s in g  
th e  h y d ro c a rb o n s  th ro u g h  a  b e d  o f d r y  c y a n a m id e .

A .  L .  L y m a n ,  R .  C .  M ith o ff , a n d  H .  B .  N ic h o l s .  U . S . P .  2 ,2 3 6 ,2 1 6 , 2 5 .3 .4 1 . A p p l.
6 .1 2 .3 8 . P ro c e s s  fo r  th e  c a t a ly t i c  d e s u lp h u r iz a t io n  o f h y d r o c a r b o n s  c o n s is t in g  in  

m a jo r  p a r t  o f l iq u id  a c y c l ic  m o n o -o le f in s .

L .  D .  J o n e s .  U .S .P .  2 ,2 3 7 ,6 7 0 , 8 .4 .4 1 . A p p l .  2 .1 2 .3 8 .  I n  t h e  d e w a x in g  o f h y d r o 
c a rb o n  o ils  a  m ix t u r e  is  u s e d  a s  d i lu e n t  w h ic h  c o n t a in s  s y m m e t r ic a l  d ic h lo ro e th a n e  
a n d  t r ic h lo r o  e th y le n e  in  a  r a t io  a d a p te d  to  c a u s e  p r e c ip it a t io n  o f  w a x  f r o m  p e tro le u m  
s to c k  w it h o u t  s u b s ta n t ia l  p r e c ip it a t io n  o f  p a r a f f in ic  o i l .  T h e  m ix t u r e  a ls o  c o n ta in s  
s u ff ic ie n t  d ic h lo ro m e th a n e  to  r e n d e r  t h e  r e s u lt in g  m ix t u r e  n o n - in f la m m a b le .

H .  B .  M .

Chemistry and Physics of Petroleum .
631.* High-Pressure Absorption in Gas-Cycling Operations. L .  S .  R e i d .  Refiner, 
A p r i l  1941, 20 (4 ) , 1 0 3 -1 1 1 .— T h e  g e n e ra l c h a r a c t e r is t ic s  o f  c o n d e n s a t e  re s e rv o ir  
f lu id s  a re  re v ie w e d . T h e  a d v e n t  o f  t h e  h ig h - p r e s s u r e - a b s o r p t io n  p r o c e s s  in t o  th e  fie ld  
o f g a s  c y c l in g  i s  d u e  t o  c e r t a in  in h e r e n t  l im it a t io n s  o f  t h e  e x is t in g  c o n d e n sa tio n  
p ro c e sse s . O n e  o f th e  m o s t  im p o r t a n t  o f t h e s e  l im i t a t io n s  is  t h e  la r g e  co m p re ss io n  
r a t io  o fte n  re q u ire d  to  in c re a s e  t h e  p r e s s u r e  o f  t h e  r e s id u e  g a s  f r o m  t h e  o p tim u m  
c o n d e n sa t io n  p r e s s u re  to  t h a t  p r e s s u r e  r e q u ir e d  t o  in je c t  i t  in t o  t h e  fo rm a t io n  from  
w h ic h  i t  c a m e . T h u s  w i t h  a  f lu id  w h ic h  h a s  a n  o p t im u m  c o n d e n s a t io n  p re ssu re  of 
1000 lb ./ s q . in . ,  i f  a  p r e s s u r e  o f 3 0 0 0  lb ./ s q .  in .  w e r e  r e q u ir e d  t o  r e t u r n  t h e  residu e  
g a s to  th e  fo rm a t io n , t h e  r e s u lt in g  c o m p r e s s io n  r a t io  o f  3 0  w o u ld  r e q u ir e  a p p ro x i
m a t e ly  62 b ra k e  h o r s e - p o w e r / m ill io n  c u .  f t .  o f  g a s  h a n d le d .  I f ,  o n  t h e  o th e r  h an d , 
t h is  sa m e  r e s e r v o ir  f lu id  c o u ld  b e  p ro c e s s e d  a t  2000 lb ./ s q .  i n . ,  t h e  c o m p re s s io n  ratio  
o f 2 0  w o u ld  re q u ir e  3 8  h o r s e - p o w e r  / m ill io n  c u .  f t .  o f  g a s .  S im i la r ly ,  b y  processing  
a t  1500 lb ./ s q . i n . ,  t h e  c o m p r e s s io n  r a t io  o f  1-5 w o u ld  r e q u ir e  2 3  h o r s e - p o w e r  /m illion  
e u . f t .  o f g a s  h a n d le d  b y  t h e  c o m p re s s o r .

A  se c o n d  im p o r t a n t  l im it a t io n  o f  c o n d e n s a t io n  p r o c e s s e s  i s  t h e  re la t iv e ly  low  
e x t r a c t io n  e ff ic ie n c ie s  o b ta in e d  e v e n  w h e n  o p e r a t in g  u n d e r  o p t im u m  p re ssu re  con
d it io n s . E x t r a c t io n  e f f ic ie n c y  m a y  b e  e x p r e s s e d  b y  t h e  e q u a t io n  : P e r c e n t  E x t r a c -  

V —V
t io n  E f f ic ie n c y  =  '  ^ — - x  10 0 , w h e r e  Vr — t o t a l  v o lu m e  o f  d e s ir a b le  h y d ro ca rb o n s

in  th e  r e s e r v o ir  f lu id  e x p re s s e d  in  g a l ls ./ t h o u s a n d  c u .  f t . ,  a n d  V} =  t o t a l  v o lu m e  of 
d e s ira b le  h y d ro c a rb o n s  r e m a in in g  in  t h e  r e s id u e  g a s  a f t e r  p r o c e s s in g , e x p re s s e d  in  
g a llo n s / th o u s a n d  c u . f t .  o f  r e s e r v o ir  f lu id  p ro c e s s e d .

T h is  r e la t io n s h ip  a p p lie s  o n ly  to  t h e  l iq u id  w h ic h  i s  e x t r a c t e d  f r o m  t h e  re s e rv o ir  
f lu id  e ith e r  b y  a b s o r p t io n  o r  b y  c o n d e n s a t io n , a n d  i s  t h u s  m a d e  a v a i l a b le  fo r  s t a b il iz a 
t io n  a n d  p ro c e s s in g  to  f in is h e d  p r o d u c t s .

L a b o r a t o r y  in v e s t ig a t io n s  a n d  f ie ld  s t u d ie s  o f  t h e  d is p la c e m e n t  o f  r e s e r v o ir  f lu id s  
b y  d r y  re s id u e  g a s  in je c t e d  in t o  c o n d e n s a t e  r e s e r v o ir s  in d ic a t e  t h a t  a  s in g le  c y c le  of 
re s id u e  g a s  w i l l  r e s u lt  in  t h e  p r o d u c t io n  o f  f r o m  5 0 %  to  6 0 %  o f  t h e  o r ig in a l  r e s e rv o ir  
f lu id . I n  o th e r  w o r d s ,  i f  a  c o n d e n s a te  p o o l w e r e  p r o p e r ly  d r i l l e d  a n d  p r o d u c e d  b y  
c y c l in g  o p e ra t io n s , f r o m  5 0 %  to  6 0 %  o f t h e  o r ig in a l  r e s e r v o ir  f lu id  w o u ld  h a v e  b e en  
p ro d u c e d  a n d  p ro c e s s e d  b y  t h e  t im e  t h e  r e s id u e  g a s  b r e a k s  t h r o u g h  in t o  t h e  p ro d u c in g  
w e lls  a n d  d ilu t e s  t h e  r i c h  g a s . C y c l in g  o p e r a t io n s  c a n n o t  c o n t in u e  lo n g  a f t e r  t h is  
d ilu t io n  s e t s  in ,  a n d  n e w  p r o d u c in g  w e ll s  m u s t  b e  d r i l le d ,  o r  t h e  p r o je c t  m u s t  b e  s h u t  
d o w n  a n d  a b a n d o n e d . I t  i s  im p e r a t iv e ,  th e re fo re ,  t o  m a k e  e v e r y  e f fo r t  t o  se c u re  
m a x im u m  c o n d e n s a te  r e c o v e r y  a t  m in im u m  c o s t ,  a n d  to  t h i s  e n d  t h e  o i l-a b s o r p t io n  
p ro c e ss  h a s  b e e n  a d a p te d  to  g a s - c y c l in g  o p e r a t io n s .

T y p ic a l  c o u n t e r - c u r r e n t  a n d  c o n c u r r e n t  a b s o r p t io n  p la n t s  a r e  d is c u s s e d  a n d  
i l lu s t r a t e d . E x t e n s iv e  r e s e a r c h  o n  t h e  b e h a v io u r  o f  h y d r o c a r b o n  m ix t u r e s  a t  e le v a te d  
p r e s s u re s , c o u p le d  w it h  e x p e r ie n c e  g a in e d  f r o m  p la n t  o p e r a t io n s  d u r in g  t h e  p a s t  tw o  
y e a r s ,  h a s  r e s u lte d  in  t h e  e x t e n s io n  o f s a t i s f a c t o r y  a b s o r b e r  p e r f o r m a n c e  f r o m  a  p r e s s u re
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o f  1 2 0 0 - 1 9 0 0  lb ./ s q .  in .  in  c o u n te r - f lo w  a b s o r p t io n  p r o c e s s e s ,  w h i ls t  t h e  c o n c u r r e n t  
p r o c e s s  i s  r e p o r te d  to  o p e ra te  s a t i s f a c t o r i l y  a t  2 0 0 0  lb ./ s q .  i n .  A .  H .  N .

632.* Elements o£ Vaporization and Condensation. P a r t  X I I I .  R .  L .  H u n t in g t o n .  
Refiner, A p r i l  1 9 4 1 , 2 0  (4 ) , 1 3 3 - 1 3 6 .— I t  h a s  b e e n  fo u n d  t h a t  t h e  b le n d in g  o f  s m a l l  
p e rc e n t a g e s  o f  s t a b i l iz e d  n a t u r a l  g a s o lin e  w i t h  c r u d e  o i l  o ffe rs  s e v e r a l  e c o n o m ic  
a d v a n ta g e s  i n  t h e  t r a n s p o r t a t io n  a n d  s to ra g e  o f  t h e s e  c o m m o d it ie s .  T h e r e  a r e ,  
h o w e v e r ,  c e r t a in  u n f a v o u r a b le  f a c t o r s  w h ic h  a r is e  f r o m  t h is  b le n d in g  p r a c t ic e ,  s u c h  
a s :  ( 1 ) in c r e a s e d  v a p o r iz a t io n  lo s s e s  i n  s t o r a g e ;  ( 2 ) f ire  a n d  e x p lo s io n  h a z a r d s  in  
c le a n in g  o u t  t a n k  b o t t o m s  w h ic h  h a v e  s e t t le d  o u t  o f  c r u d e - o i l- n a t u r a l- g a s o l in e  b le n d s .

T h e  f i r s t  a d v a n t a g e  t o  b e  r e c o g n iz e d  f r o m  t h e  p ip e - l in e  t r a n s p o r t a t io n  o f  t h e  c r u d e -  
o i l - n a t u r a l - g a s o l in e  b le n d s  w a s  t h e  la r g e  s a v in g  in  f r e ig h t .  I n  t h e  e a r ly  t w e n t ie s  h e a v y  
w it h d r a w a l  lo s s e s  w e r e  e x p e r ie n c e d  in  t h e  t a n k - c a r  s h ip m e n t  o f  u n s t a b i l iz e d  g a s o lin e .  
B y  b le n d in g  f r o m  1 %  to  2 %  o f  t h i s  “  w i ld  ”  g a s o lin e  w i t h  c r u d e  o i l ,  v a p o r iz a t io n  
lo s s e s  w e r e  r e d u c e d  m a t e r ia l ly  b e lo w  t h o s e  s u f fe re d  t h r o u g h  r a i l  t r a n s p o r t a t io n .

R e d u c t io n  in  t h e  v i s c o s i t y  o f  t h e  c r u d e  o i l  i s  a n o t h e r  f a c t o r  i n  f a v o u r  o f  b le n d in g .  
T h i s  c h a n g e  i n  t h e  p h y s ic a l  p r o p e r t y  o f  t h e  l iq u id  b r in g s  a b o u t  a  s a v in g  i n  h o r s e 
p o w e r  r e q u ir e d  to  p u m p  t h e  c r u d e , d u e  t o  t h e  lo w e r in g  o f f r ic t io n  lo s s e s .

B le n d in g  o p e r a t io n s  a r e  a ls o  fo u n d  t o  b e  d e s ir a b le  fo r  so m e  c r u d e s  w h ic h  a r e  h ig h  
in  p a r a f f in - w a x  c o n t e n t .  T h e  n a t u r a l  g a s o lin e  a c t s  a s  a  s o lv e n t  u n d e r  c e r t a in  c o n 
d it io n s ,  t h e r e b y  le s s e n in g  t h e  t e n d e n c y  fo r  w a x  t o  f o r m  a  c o a t in g  o n  t h e  in s id e  w a l ls  
o f t h e  p ip e - f in e . T h e  a l t e r n a t iv e  o f h e a t in g  t h e  c r u d e  a n d  m a in t a in in g  i t  a t  a  t e m 
p e ra tu r e  a b o v e  t h e  p o u r - p o in t  i s  e n t i r e ly  o u t  o f  t h e  q u e s t io n  fo r  lo n g  p ip e - f in e s  in  
c o ld  w e a t h e r .  O n e  c o m p a n y  h a s  in c r e a s e d  i t s  c r u d e - o i l  d e l iv e r ie s  5 0 %  b y  b le n d in g  
n a t u r a l  g a s o lin e  ( 1 0 %  b y  v o lu m e )  w i t h  c r u d e  o i l  in  t h e  w in t e r  s e a s o n . T h i s  c r u d e  
h a s  a  p o u r - p o in t  to  5 5 °  F . ,  d u e  t o  i t s  h ig h  w a x  c o n t e n t .  E v a p o r a t io n  lo s s e s  w e re  
n o t  e x c e s s iv e ,  a s  m u c h  s m a l le r  p e rc e n t a g e s  o f  g a s o lin e  w e r e  r e q u ir e d  i n  s u m m e r  to  
e ffe c t  t h e  s a m e  d e l iv e r y  c a p a c i t y  fo r  t h e  p ip e - lin e .

E x p e r im e n t a l  d a t a  a n d  la b o r a t o r y  t e c h n iq u e  to  e v a lu a t e  v a p o r iz a t io n  lo s s e s  t h r o u g h  
w in d  a n d  w e a t h e r  a c t io n s  a r e  p r e s e n t e d .  A .  H .  N .

633.* Use of Azeotropic Distillation in Separating Hydrocarbons from Petroleum.
F .  D .  R o s s in i ,  B .  J .  M a in ,  a n d  A .  R .  G la s g o w . Oil Gas J ., 1 4 .1 1 .4 0 , 3 9  ( 2 7 ) , 1 5 8 .  
Paper before Refining Division of A .P .I .,  Chicago, November 1 9 4 0 .— T h e  p r in c ip le s  
o f a z e o tr o p ic  d is t i l la t io n ,  i t s  u s e  in  t h e  la b o r a t o r y  p r e p a r a t io n  o f  p u re  h y d r o c a r b o n s ,  
a n d  i t s  c o m m e r c ia l  p o s s ib i l i t ie s  a r e  d is c u s s e d . R e f e r e n c e  i s  a ls o  m a d e  to  t h e  a d v a n ta g e s  
o f  d is t i l la t io n  u n d e r  r e d u c e d  p r e s s u r e .  N e a r l y  a l l  p o la r  o r g a n ic  c o m p o u n d s  w i t h  
t h e  p r o p e r  v o la t i l i t y  f o r m  m in im u m  b o i l in g  a z e o tr o p ic  m ix t u r e s  w i t h  h y d r o c a r b o n s ,  
p a r a f f in  h y d r o c a r b o n s  g iv in g  t h e  lo w e s t  b o i l in g  p o in t  a n d  a r o m a t ic  h y d r o c a r b o n s  
t h e  h ig h e s t .  W i t h  b in a r y  a z e o t r o p ic  m ix t u r e s ,  t h e  b o i l in g  p o in t  a n d  t h e  c o m p o s it io n  
o f  t h e  m ix t u r e  a p p r o a c h ,  w i t h  in c r e a s e  i n  b o i l in g  p o in t  o f  t h e  h y d r o c a r b o n ,  t h o s e  o f  
t h e  p u r e  a z e o tro p e - fo rm in g  c o m p o u n d . T h e  p r o d u c t s  m o s t  s u c c e s s f u l ly  u s e d  in  
la b o r a t o r y  h y d r o c a r b o n  s e p a r a t io n  in c lu d e  m e t h y l  a lc o h o l ,  e t h y l  a lc o h o l ,  m e t h y l  
c y a n id e ,  a c e t ic  a c id ,  e t h y le n e  g ly c o l  m o n o m e t h y l  e th e r  a c e t a t e ,  e t h y le n e  g ly c o l  
m o n o b u ty l e th e r , a n d  d ie t h y le n e  g ly c o l  m o n o m e t h y l  e th e r .

O w in g  to  th e  f a c t  t h a t  th e  b o i l in g  p o in t s  o f a r o m a t ic s  h y d r o c a r b o n s  d e c r e a s e  m o r e  
r a p id ly  w it h  d e c r e a s in g  p r e s s u r e  t h a n  n a p h t h e n e s  a n d  t h e  la t t e r  m o re  r a p id ly  t h a n  
p a ra f f in s , s e p a r a t io n  i s  e n h a n c e d  b y  d is t i l la t io n  u n d e r  r e d u c e d  p r e s s u r e .

C o m m e r c ia l  a p p lic a t io n s  o f  a z e o tr o p ic  d is t i l la t io n  in  u s e  in c lu d e  t h e  u s e  o f  b e n z e n e  
o r  t r ic h lo r e th y le n e  to  d e h y d r a t e  e t h y l  a lc o h o l ,  a n d  t h e  r e m o v a l  o f lo w - b o il in g  a ld e h y d e s  
f ro m  c o m m e r c ia l  d io x a n e  b y  t h e  a d d i t io n  o f  w a t e r  a n d  a  v o la t i le  in o r g a n ic  a c id .

C .  L .  G .

634.* Catalytic Isomerization of Butane Yields 67-74% isoButane. B .  M o ld a v s k i i  
a n d  T .  N iz o o k in a .  N at. Petrol News, 2 7 .1 1 .4 0 , 32 (4 8 ) , R  4 2 2 .— T h e  is o m e r iz a t io n  o f  
n - b u t a n e  w it h  A ^ C l,,  c a t a ly s t  h a s  b e e n  s t u d ie d  a n d  t h e  e q u i l ib r iu m  c o m p o s it io n  o f  
t h e  r e s u lt in g  m ix t u r e  a t  v a r io u s  r e a c t io n  t e m p e r a t u r e s  f r o m  7 0 ° t o  1 8 0 ° C .  d e t e r m in e d  
b y  P o d b ie ln ia k  f r a c t io n a t io n .  A t  7 0 °  C .  is o m e r iz a t io n  in  t h e  l iq u id  p h a s e  o f  n - b u t a n e ,  
is o b u t a n e , a n d  m ix t u r e s  le d  t o  t h e  f o r m a t io n  o f  a n  e q u i l ib r iu m  m ix t u r e  c o n t a in in g  
7 3 - 9 - 7 4 - 3 %  is o b u t a n e  a n d  2 6 - 1 - 2 5 - 7 %  n - b u t a n e ,  w it h o u t  f o r m a t io n  o f  b y - p r o d u c t s .  
A t  h ig h e r  t e m p e r a t u r e s  d e c o m p o s it io n  t a k e s  p la c e  w i t h  t h e  p r o d u c t io n  o f  p r o p a n e
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a n d  m e th a n e . I t  h a s  b e e n  s h o w n  t h a t  e q u i l ib r iu m  c o n c e n t r a t io n s  g iv e n  in  th e  
l i te r a tu re  a n d  b a s e d  o n  t h e o r e t ic a l  c a lc u la t io n s  d o  n o t  a g re e  w it h  t h o s e  d e te rm in e d  

e x p e r im e n t a lly . C .  L .  G .

635.* Constitution Diagrams and Composition of Methane and Ethane Hydrates.
O . L .  R o b e r t s ,  E .  R .  B r o w n s c o m b e , a n d  L .  S .  H o w e .  Oil Gas J . ,  5 .1 2 .4 0 , 39 (3 0 ),
37 . G a s  h y d r a t e s  h a v e  b e e n  s t u d ie d  r e c e n t ly  f r o m  m a n y  a n g le s .  T h e  p r e s e n t  p a p e r
d e a ls  w it h  th e  re la t io n  o f t h e  u s u a l  h y d r a t e  c u r v e  to  t h e  o t h e r  e q u i l ib r ia  c u r v e s  for  
th e  w a t e r - m e t h a n e  a n d  w a t e r - e t h a n e  s y s t e m s .  U s e  o f  t h e  v a p o u r - ic e - h y d r a t e  
d a ta  a s  w e ll  a s  t h e  v a p o u r - l iq u id - h y d r a t e  e q u i l ib r iu m , t o g e th e r  w i t h  th e  in c o rp o ra t io n  
o f t h e  c o m p r e s s ib il it y  fa c to r  o f  t h e  g a s ,  m a k e  p o s s ib le  a  t h e r m o d y n a m ic a l ly  so u n d  
m e th o d  o f c a lc u la t in g  h y d r a t e  c o m p o s it io n .

A  d e s c r ip t io n  o f th e  a p p a r a t u s ,  i l lu s t r a t e d  b y  a  d ia g r a m  a n d  a  p h o to g r a p h , is  in c lu d e d .  
T h e  r e s u lt s  o b t a in e d  a r e  g iv e n  in  th e  fo r m  o f  a  n u m b e r  o f  p h a s e  d ia g r a m s  sh o w in g  
d a ta  o v e r  t h e  te m p e ra t u re  ra n g e  1 0 -6 0 °  F .

C o m p r e s s ib i l it y  fa c to r s  fo r  e th a n e  v a p o u r  h a v e  b e e n  d e t e r m in e d  a t  p re s su re s  
ra n g in g  f ro m  5 to  32  a tm o s p h e re s  a t  3 2 °  F .  a n d  5 4 °  F .

T h e  h e a t s  o f fo r m a t io n  o f m e t h a n e  a n d  e th a n e  h y d r a t e s  f r o m  v a p o u r  a n d  w a te r  
a n d  f ro m  v a p o u r  a n d  ic e  h a v e  b e e n  c a lc u la t e d  f r o m  t h e  fo re g o in g  e q u il ib r iu m  d a ta ,  
c o r re c t in g  fo r  t h e  d e v ia t io n  o f th e  g a s e s  f ro m  t h e  id e a l  g a s  la w s .

T h e  c o m p o s it io n  o f th e  g a s  h y d r a t e s  h a s  b e e n  c a lc u la t e d  f r o m  e q u il ib r iu m  cu rv e s  
a s  fo llo w s  : T h e  h e a t  o f fo r m a t io n  o f h y d r a t e  p e r  m o l.  o f  c o m b in e d  g a s  i s  d e te rm in e d  
fo r  i t s  fo r m a t io n  f ro m  liq u id  w a t e r  a n d  g a s  a n d  fo r  i t s  f o r m a t io n  f r o m  ic e  a n d  gas. 
T h e  d if fe re n c e  b e tw e e n  th e s e  tw o  r e p r e s e n t s  t h e  h e a t  o f  f u s io n  o f  t h e  w a t e r  p resen t  
i n  h y d r a t e  w it h  1 m o l. o f  g a s . D iv id in g  t h i s  h e a t  b y  t h e  h e a t  o f  fu s io n  o f 1 m o l. of 
w a te r  g iv e s  t h e  n u m b e r  o f m o ls .  o f w a t e r  p e r  m o l. o f g a s  in  t h e  h y d r a t e .  T h e  co m 
p o s it io n  o f t h e  h y d r a t e s  h a s  b e e n  fo u n d  to  b e  C H 4-7 H 20  a n d  C 2H 67 H 20 .  D .  L .  S .

636.* Formation of Propylene by Dehydrogenation of Propane. M . K u r o k a w a  and  
Y .  T a k e n a k a .  J .  Soc. Chem. Ind. Ja p a n ,  F e b .  19 4 1 , 44 (2 ) , 4 5 b - 4 7 b .— R e s u lt s  are  
g iv e n  o f e x p e r im e n ts  o n  t h e  c a t a ly t i c  a n d  n o n - c a t a ly t ic  d e c o m p o s it io n  o f p ropane, 
c a r r ie d  o u t  w it h  t h e  o b je c t  o f p r e p a r in g  p r o p y le n e  f ro m  p r o p a n e  b y  d e h y d ro g e n a tio n .  
T h e  o p t im u m  te m p e ra t u re  fo r  d e h y d r o g e n a t io n  o f  p r o p a n e  w a s  fo u n d  t o  h e  betw een  
6 0 0° a n d  6 5 0 ° C .  T h e  r a t io  C 3H 6/ C 2H 4 in c r e a s e s  w it h  in c r e a s e  o f  g a s  v e lo c it y .  Con
s e q u e n t ly ,  in c re a s e  i n  g a s  r a t e  f a c i l i t a t e s  d e h y d r o g e n a t io n  t o  a  c e r t a in  e xten t b y  
b r e a k in g  t h e  C - H  b o n d  o f p ro p a n e  a n d  p r e v e n t in g  t h e  s p l i t t in g  o f  t h e  C - C  bond. Of 
th e  c a t a ly s t s  e m p lo y e d  ( U 0 3, C u O ,  A g O ,  A120 3, a n d  M n 20 3), U 0 3 w a s  fo u n d  to be the  
b e st , h a v in g  th e  le a s t  r e v e r s ib le  a c t iv i t y .  B .  M . H .  T .

637.* Boiling Points of Benzene, 2 : 2 : 3-Trimethylbutane, 3-Ethylpentane, and 
2 : 2 : 4 :  4-Tetramethyl Pentane within the Range 100-1500 mm. of Mercury. E .  R .
S m it h .  Bur. Stand. J . Res. (Wash.), 1 9 4 1 , 26 (2 ) ,  1 2 9 -1 3 4 .-— T h e  c o m p a r a t iv e  m eth o d  
o f S w ie t o s la w s k i u s in g  w a t e r  fo r  t h e  re fe re n c e  s t a n d a r d  w a s  u s e d  fo r  t h i s  w o r k .  T h e  
b e n z e n e  fo r  th e s e  m e a s u r e m e n ts  w a s  p r e p a r e d  d u r in g  a  p r e v io u s  f r a c t io n a t io n ; the  
o th e r  h y d ro c a rb o n s  w e re  o b ta in e d  f r o m  t h e  A u t o m o t iv e  P o w e r  P l a n t  S e c t io n  o f the  
B u r e a u  o f S ta n d a r d s .  T e m p e r a t u r e s  w e re  m e a s u r e d  to  0 -0 0 1 ° C . ,  a n d ,  h a v in g  reg a rd  
to  t h e  d e g re e  o f  p u r i t y  o f th e  h y d r o c a r b o n s ,  i t  i s  b e l ie v e d  t h a t  t h e  r e s u lt s  a re  a c c u ra te  
to  b e t te r  t h a n  0 -0 1° .

D a t a  h a v e  b e e n  o b ta in e d  f r o m  w h ic h  w e r e  d e v e lo p e d  t h e  fo l lo w in g  e q u a t io n s  
e x p re s s in g  th e  r e la t io n s h ip  b e tw e e n  t e m p e r a t u r e  a n d  v a p o u r  p r e s s u r e  in  t h e  ra n g e  of 
p re s su re s  1 0 0 -1 5 0 0  m m . H g  :

Benzene :
i 1 2 1 1 -2 1 5
lo g x o P  =  6 -9 0 5 2 1 6  — —

2 2 0 -8 7 0  +  t
2 : 2 : 3-Trimethylbutane :

12 04 -9 9 7logioP =  6 -7 9 9 6 8 2  -  - f -  a  _ 
10 2 2 6 - 6 1 5  +  t

'i-Ethylpentane :

•o g io P  =  6 -8 7 3 0 5 8  ------— 4 9  8 2 5
5 1 0 ^  2 1 9 -5 9 5  +  t
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F o r  2 : 2 : 4 :  4 - t e t r a m e t h y lp e n t a n e  n o  s in g le  e q u a t io n  w a s  fo u n d  t o  f i t  t h e  d a t a  
s u f f ic ie n t ly  a c c u r a t e ly  o v e r  t h e  e n t i r e  p r e s s u r e  r a n g e . T h e  f o l lo w in g  t w o  e q u a t io n s  
h a v e  b e e n  d e v e lo p e d :

(а )  F r o m  1 0 0 —150 m m . :
1 2 3 1 -6 2 0  

lo g 10p  =  6 -6 4 3 4 0 8  -  204  9 7 , ^ t

(б) F r o m  4 3 0 - 1 5 0 0  m m . :

lo g io P  =  6 8 6 0 6 8 4  -

I n  th e s e  e q u a t io n s  p  i s  t h e  v a p o u r  p r e s s u r e  i n  s t a n d a r d  m m . o f  H g  e x e r te d  b y  t h e  
s u b s ta n c e  a t  t e m p e r a t u r e  i a C .  D .  L .  S .

6 3 8 .*  Efiect of Pressure on the Enthalpy of Benzene. E .  R .  G i l l i l a n d  a n d  R .  V .  
L u k e s .  Industr. Engng Chem., 1 9 4 0 , 32 (7 ) ,  9 5 7 ) .— A p p a r a t u s  i s  d e s c r ib e d  b y  m e a n s  
o f w h ic-h  t h e  is o t h e r m a l  c h a n g e  o f  e n t h a lp y  a c c o m p a n y in g  a n  e x p a n s io n  o f  a  v a p o u r  
f r o m  e le v a t e d  p r e s s u r e  t o  o n e  a t m o s p h e r e  c a n  b e  m e a s u r e d . M e a s u r e m e n t s  w e r e  
m a d e  o n  b e n z e n e  v a p o u r  u p  t o  p r e s s u r e s  o f  1 9 0  a t m s .  P .  D .

6 3 9 .*  Drying Oils and Resins. T .  F. B r a d le y  a n d  D .  R ic h a r d s o n .  Industr. Engng  
Chem., 1 9 4 0 , 32 ( 7 ) ,  9 6 3 .— - U lt r a - v io le t  a b s o r p t io n  m e t h o d s  h a v e  b e e n  a p p lie d  t o  a  
s e r ie s  o f  s a m p le s  p r e p a r e d  i n  t h e  c o u rs e  o f  a  f u n d a m e n t a l  s t u d y  o f  t h e  m e c h a n is m  o f  
t h e  p o ly m e r iz a t io n  o f  s o m e  d r y in g  o i ls .  P a r t i a l  in t e r p r e t a t io n  o f  t h e  a b s o r p t io n  
c u r v e s  B a a  b e e n  a c c o m p li s h e d  t h r o u g h  s t u d ie s  o f  a n a lo g o u s  a n d  r e la t e d  c o m p o u n d s .

F o r  t h e  u lt r a - v io le t  a b s o r p t io n  m e a s u r e m e n t s ,  a  la r g e  H i lg e r ,  t y p e  E .  4 9 2 , q u a r t z  
p r is m  s p e c t r o g r a p h  w a s  u s e d  i n  c o n ju n c t io n  w i t h  a  H i lg a r - S p e k k e  p h o to m e t e r .  
S p e c ia l ly  p u r if ie d  h e x a n e  c y cZ o h e x a n e  w a s  u s e d  a s  t h e  s o lv e n t ,  a n d  t h e  s o lu t io n s  
w e re  e x a m in e d  i n  a n  a d ju s t a b le  m ic r o m e t e r  a b s o r p t io n  c-ell w i t h  q u a r t z  a n d  p la t e s .  
T h e  a b s o r p t io n  c u r v e s  a r e  p lo t t e d  i n  t e r m s  o f  t h e  lo g a r i t h m  o f  t h e  e x t in c t io n  c o e ff ic ie n t  

k ( o r d in a t e s )  d e f in e d  a s
k =  d jL c

. ,  ,  i ,  in c id e n t  l ig h t  \
w h e re  d =  o p t ic a l  d e n s it y  ( lo g  t r a n 8 m it t e d  ^ )

L  — le n g t h ,  i n  c-m s., o f  s o lu t io n  o f  c o n c e n t r a t io n  c , i n  g r a m s  p e r  1 0 0  c . c .  
t h r o u g h  w h ic h  t h e  l ig h t  p a s s e s ,

a n d  w it h  w a v e  n u m b e r  a s  ab c-iss® , i . e . ,  r e c ip r o c a l  o f  w a v e - le n g t h  i n  c m .
A b s o r p t io n  c u r v e s  f o r  t h e  f o l lo w in g  h y d r o c a r b o n s  a r e  g iv e n  : h e x a n e ,  cy cZ o h e x a n e  ;

3 -h e x e n e  ( c o n t a in in g  c o n ju g a t e d  d ie n e ) ; cycZ o h e x e n e , d im e t h y lb u t a d ie n e ; 1 : 3 -
c y d o h e x a d ie n e ; a - e le o s te a r ie  a c id ,  a n d  p - c y m e n e .  A b s o r p t io n  c u r v e s  w e r e  a ls o  

o b t a in e d  f o r :

(а) T r ip a l in e t in ,  t r i s t e a r in ,  m e t h y l  o le a te  ( c o n t a in e d  d ie n e s ) ; m e t h y l  o le a te  
( a f te r  t r e a t m e n t  w i t h  m a le ie  a n h y d r id e ) ;  m e t h y l  e s t e r  o f  X e o  F a t  3 R  ( m a in ly  
9  : 12 l in o le a t e ) ; 9  : 11 l in o le ie  a c i d ; a n d  e t h y l  l in o le a t e .

(б) A  s e r ie s  o f l in s e e d  o i ls ,  h e a t  b o d ie d  i n  a  v a c u u m  a t  5 7 5 c F .
(c) M e t h y l  e s te r s  o f  l in s e e d  o i l .
(d) T u n g  o i ls  a n d  e s t e r s .
(e) C a s t o r - o i l  e s t e r s .
(f ) E s t e r s  o f  s o y a - b e a n  o i l ,  o l iv e  o i l ,  O i t i e i c a  a n d  s a r d in e  o i ls  a n d  t h e i r  e s t e r s .

F r o m  th e s e  o b s e r v a t io n s  i t  i s  s h o w n  t h a t  a b s o r p t io n  s p e c t r a  c a n  b e  p a r t ic u la r ly  
u s e f u l  i n  c a s e s  w h e r e  c o n ju g a t e d  d o u b le  b o n d s  a r e  im p o r t a n t .  E v i d e n c e  c a n  b e  
d e d u c e d  w it h  re g a rd  t o  t h e  p r e s e n c e  o f  c y c l i c  o r  a r o m a t ic  m o le c u le s  i n  a  g iv e n  s a m p le .  
T h e  d is t i l la t io n  o f  h e a t - p o ly m e r iz e d  m e t h y l  e s t e r s  o f  t h e  a c id s  f r o m  a  d r y in g  o i l ,  
y ie ld s  r e s id u e s  w h ic h  a b s o r b  u l t r a - v io le t  f ig h t  m o r e  s t r o n g ly  t h a n  t h e  m o n o m e r ic  
d is t i l la t e s .  T h i s  in c r e a s e d  a b s o r p t io n  i s  e v id e n c e  o f  e i t h e r  in c r e a s e d  u n s a t u r a t io n  
o r  in c r e a s e d  c o m p le x it y  o f  m o le c u la r  s t r u c t u r e .  T h e  c o r r e s p o n d in g  d e c r e a s e  in  
io d in e  v a lu e  a n d  o t h e r  c h e m ic a l  e v id e n c e  m a k e s  r in g  f o r m a t io n  t h e  m o s t  a c c e p ta b le  
e x p la n a t io n .  T h e  c h a n g e s  i n  t h e  a b s o r p t io n  s p e c t r a  o f  l in s e e d  a n d  t u n g  o i l  o n  h e a t  
b o d y in g  a r e  g iv e n , in d ic a t in g  t h a t  c o n s id e r a b le  a m o u n t s  o f  u n r e a c t e d  a c id s  a r e  s t i l l



present in these oils as the gel point is approached. In  the case of linseed oil there is 
a nett increase in the amount of conjugated acids present in the first stages of heat 
treatment, followed by a gradual decrease. H . E . T.

640.* Phase Equilibria in Hydrocarbon Systems : Propane-n-Pentane System. B. H.
Sage and W. N. Lacey. Industr. Engng Chem., 1940, 32 (7), 992.—Volumetric and 
phase behaviour of nine m ixtures of propane and n-pentane have been measured 
throughout the two-phase region at tem peratures above 130° F . The data obtained 
are used to construct graphs and tables showing com pressibility factors, specific 
volumes, compositions of phases, and equilibrium constants. P. D.

641.* Nomographs for Correcting Volumes of Perfect Bases. J .  G. Roof. Industr. 
Engng Chem., 1940, 32 (7), 998.—Directions are given for the construction of two simple 
nomographs for correcting volumes of dry gases over sm all ranges of temperature 
(approximately 5°) and any range of pressure. J .  W. H.

642.* P V T  Relations of Propylene. W. E . Vaughan and N. R . Graves. Industr.
Engng Chem., 1940, 32 (9), 1252.—The P -V -T -  relations of propylene have been 
measured over the pressure range 2—80 atm s. and a t  tem peratures from 0° to 300° C. 
The experimental technique is described, and the investigation covered the determina
tion of all critical constants. J-  W. H.

643.* Phase Equilibria in Hydrocarbon Systems. Methane -»-Butane System. B. H.
Sage, R . A. Budenholzer, and W. N. Lacy. Industr. Engng Chem., 1940, 32 (9), 
1262.—The specific volumes of twenty-four m ixtures of methane and n-butane were 
determined over the pressure range up to 3500 lb. per sq . in. and temperature range 
70°-250° F . The results were interpolated to even values of pressure and temperature 
and are presented in tabular form. isoThermal enthalpy coefficients are also derived 
for mixtures containing 0-60—TOO weight fraction of m ethane. The partial thermo
dynamic properties of the two constituents are also given in tables. Further tables 
give the partial volumetric properties in the gas and liquid phases. Graphs are given 
showing the partial volumetric and thermodynamic properties over the concentration 
range a t 160° F . P. D.

644.* Nomograph for the Clausius-Clapeyron Equation. C. L . Crawford. Industr. 
Engng Chem., 1940, 32 (9), 1280.— A nomograph is presented enabling the latent heat to 
be estimated from a  knowledge of the vapour pressure a t two tem peratures (one of 
which may be the B .P .), or the vapour pressure a t  any tem perature m ay be estimated
from latent heat and boiling-point data  only. J .  W. H.

645.* Nomograph for Paraffin-Wax Solubility in Petroleum Fractions. D. S. Davis.
Industr. Engng Chem., 1940, 32 (10), 1293.— The experim ental d a ta  on the solubility of 
wax in petroleum fractions obtained by Berne-Allen and W ork (Industr. Engng Chem,, 
1938, 30, 806) are presented in the form of a  nomograph which is considerably more 
simple to use than the graphical presentation of the results given in these authors’ 
paper. J .  W. H.

9Q 4 A A B ST R A C T S.

646.* Oxidation of Aromatic Hydrocarbons. C. R . Downs. Industr. Engng Chem., 
1940, 32 (10), 1294.— Benzoic acid, anthraquinone, and its numerous derivatives pro
duced in the United States is now m anufactured alm ost exclusively from  plithalic an
hydride. The phthalic anhydride is prepared by catalytic oxidation of naphthalene, 
using vanadium oxide as the catalyst. Phthalic anhydride is also of great use in the 
manufacture of synthetic resins. The production of phthalic anhydride a t  the present 
time in the United States is approxim ately 70-75 million lb. per year, and there is no 
shortage of naphthalene if larger quantities of phthalic anhydride were required. The 
catalytic vapour-phase oxidation of naphthalene to phthalic anhydride has many 
important economic effects on other processes anil raw m aterials. H . E . T.
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647.* Solubility of Methane in cycfoHexane. E . P . Schoch, A . E . Hoffman, and F . D. 
Mayfield. Industr. Engng Chem., 1940, 32 (10), 1351.— Experim ental procedure and 
results of the determination of the solubility of m ethane in cyciohexane a t  pressures up 
to the critical pressure and a t  tem peratures of 100°, 160°, and  220° F . are given. The 
specific volum es of the liquid phases, together with their compressibilities up to 6000 lb. 
per sq. in., are reported. J .  W. H .

648. Velocity of Compressional Waves in Petroleum Fractions at Atmospheric and 
Elevated Pressures. R . M atteson and C. J .  Vogt. J . appl. Phys., October 1940, 11 
(10), 658—665.— Velocities of com pressional waves in thirty-seven petroleum fractions 
were m easured a t  100° F . and atm ospheric pressure. The oils investigated ranged 
from light gas oils to viscous lubricating oils. W ave velocities were calculated from  
wave-length determ inations m ade by m eans of a  H ubbard ultrasonic interferometer 
used in conjunction with a  quartz crystal ultrasonic wave-generator. Compressional 
waves in the oil were reflected from the face of a  piston  m ounted on a  micrometer 
screw, and the position of nodes was determined by  the deflections of a  galvanom eter 
in the generator-plate circuit. The results of the m easurements are essentially those 
corresponding to an infinite medium, since viscous drag and tube-wall expansion are 
negligible.

Curves are shown from  which it is possible to estim ate the velocity of compressional 
waves a t 100° F . and atm ospheric pressure if the specific gravity  and kinem atic viscosity  
are known. Velocity—tem perature curves for a  number of pure hydrocarbons are 
given to illustrate the effect of chemical composition.

Tests a t  elevated pressures up to 6000 lb ./sq . in. and tem peratures from 57° F . to 
210° F . were m ade in a  different apparatus. The passage of a  pressure disturbance 
along a  steel tube was m easured by m eans of electromagnetic indicators coupled to a  
galvanometer-type oscillograph. The results of the tests m ade with the apparatus 
indicate th at the more easily determined tests a t atm ospheric pressure can be reduced 
to the conditions found in diesel-engine fuel lines by  the use of the Helmholz relation. 
The velocities encountered in the average injection system  m ay vary as much as 25%  
through the range of operating conditions and oils used to-day, and this variation 
might easily be the cause of a  change from satisfactory  to unsatisfactory  engine 
operation. J .  G. W.

649. Flame Temperature. B . Lewis and G. v. Elbe. J .  appl. Phys., November 1940, 
11 (ID , 698—706.— The theoretical flame tem perature corresponding to complete 
statistical equilibrium in the burned gas is distinguished from the experim ental flame 
temperature measured by the gas-law equation and corresponding to equilibrium in 
the translational degrees of freedom. Experim ents on fast flames in closed vessels 
show that the latter m ay be higher than the former, due to excitation lag in the internal, 
presumably vibrational, degrees of freedom.

The theory and technique of m easuring flame tem peratures by the line-reversal 
method, by the variation of resistance of wires, by thermocouples, and by the m easure
ment of brightness and absorbtivity in the infra-red are described.

Methods of determining the tem perature and em issivity of soot-forming luminous 
flames are given.

In  industrial furnaces the differences between the theoretical and experimental 
temperatures should be negligible, but in intem al-com bustion engines excitation lag 
is likely to exist, but no experim ental confirmation is available. J .  G. W.

650. Improved Radiation Pyrometer. T. R . Harrison and W. H . W annamaker. 
Rev. Sci. Instrum., 1941, 12 (1), 20.— If  a  radiation pyrom eter of conventional design 
is calibrated a t a  given am bient tem perature, and the latter is then altered, the cali
bration is in error. The error m ay be decreased by an increase in the am ount of heat 
conducted away from the hot junction. A m athem atical analysis is presented, from 
which general conclusions were reached pointing to the possible m ethods of reducing 
the error. A s a  result an instrum ent with very greatly  diminished error was designed. 
This is fully described and its operational characteristics given. P . D.

651.* Rapid Discharge of Gas from a Vessel into the Atmosphere. E . Giffen. E ngin
eering, 1940, 150 (3892, 3893, and 3895), 134-136, 154^155, and 181-183.— A m ethod

TJ
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of calculating the rate of discharge of gas from a cylinder, based on the consideration 
of wave action, is described, and is applied to a  typical problem. B y  taking the 
discharge over a series of time intervals, the pressure-tim e relation is built up and a 
value for the depression below atmospheric pressure a t the end of discharge is obtained.

A second method, based on the assum ption of uniform pressure in the vessel, is also 
given, and calculations are made to give a  comparison with the first method. Little 
difference is shown between the results obtained by the two m ethods, and the latter, 
which is much simpler, m ay be regarded as giving a  good idea of the actual time of 
discharge, and the rate of decrease of pressure. However, it is only by the former 
method that the depression a t the end of discharge can be estim ated, and in this 
respect it represents an advance on the latter, and  approaches nearer to the true 
conditions. J-  G. W.

652.* Copolymerization of Acetylene and Butylene in Silent Electric Discharges.
A. D. Petrov and D. N. Andrev. J .  appl. Chem. (U.S.S.R.), 1940, 13 (9), 1341-1347. 
Translated by A. A . Boehtlingk. For. Petrol. Tech., Jan u ary  1941, 9 (1), 1-12.—The 
product of joint polymerization of an equimolecular m ixture of acetylene and butylene 
in silent electric discharges was found to be different from  the polym erizates of acetylene 
and butylene alone. A  characteristic peculiarity of the polym erizate is the presence 
in it of about 10% of acetylene hydrocarbons of the com position as well as
the ability of about 70% of the hydrocarbons of the polym erizate to become converted 
into a rubber-like polymer as a  result of auto-polymerization. B . M. H. T.

653.* Cracking Methane is an Electric Arc at Reduced Pressure. N. P. Bozhko.
J. appl. Chem. (U.S.S.R.), 1939, 12, 1816. Translated by A. A. Boehtlingk. For. 
Petrol. Tech., January  1941, 9 (1), 13.—In  the cracking of m ethane in the electric arc 
it has been shown that a t sub-atmospheric pressure it is possible to obtain high con
centrations of acetylene and to decompose more than 90%  of m ethane at a cracking 
down to carbon of 11-13% . The separation of carbon takes place mainly in the 
piping, and not in the zone of the discharge. I t  is the result of the thermal decom
position of acetylene which is removed from the discharge a t a  fairly  high temperature. 
The consumption of the energy in the cracking in the arc a t a  pressure of 80-50 mm. 
may be lowered to 11-12 Kw ./M .3 of C2H 2 at an acetylene concentration of 9-16% in 
the final gas. The consumption of energy increases to 16-17 K w ./M .3 of acetylene 
at a  pressure of 30-35 mm., when an alm ost complete decomposition of methane takes 
place. B . M. H. T.

654.* Isomerization of Polymethylene under the Influence of Aluminium Chloride.
M. B. Turova-Polyak and T. A . Slovokhotova. J . Gen. Chem. ( U.S.S.R.), 1940, 10 
(15), 1435-1438. Translated by A. A . Boehtlingk. For. Petrol. Tech., January 1941, 
9 (1), 33.— By the action of aluminium chloride on isopropylcycZopentane a t 125-130° C. 
a  mixture of hydrocarbons is obtained in a  proportion of 87 %  by weight of the hydro
carbon used in the reaction. The mixture is composed of 87-7% hexamethylene, 
0'4% pentamethylene, and 2-9% paraffin hydrocarbons. The hexamethylene hydro
carbons are composed of a  mixture of p- and rn-dimethylci/cfohexanes. The structure 
of the side-chain of the ci/clopentano hydrocarbon does not affect the structure of the 
products of its isomerization. B . M. H. T.

655.* Separation of Pure Methane from Hydrocarbon Gas Mixtures by Means of Selective 
Absorption. Yu. G. Mamedaliev and A. K uliev. J . appl. Chem. (U.S.S.R.), 1940, 
13 (5), 738-742. Translated by A. A. Boehtlingk. For. Petrol. Tech., February 1941, 
9 (2), 53.—The selective adsorption of m ixtures of gaseous saturated  hydrocarbons 
composed of methane, ethane, propane, butanes and pentanes, w as investigated by 
the dynamic method. The analysis of the discharging gases w as carried out in an 
apparatus specially constructed for the purpose, by means of which a  determination 
of the heavier hydrocarbon content could be carried out in a  few m inutes. The
selective action of the adsorbent was found to increase with decrease in the velocity
of the movement of the gas. A t a  velocity of 1-59 litres of gas per sq . centimetre of 
cioss-section of adsorber per hour, ethane m akes its appearance after the passage of 
250 litres of gas per kilogram of activated carbon. On increasing the velocity up to
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6-36 the volume of the separated pure m ethane is lowered to 200 litres. Of great 
importance is the ratio of the height of the layer of the adsorbent to its diameter. 
The selective action of the adsorbent increases with the increase of this ratio. The 
appearance of m ethane homologues is of the type of a sharp jum p, and the moment of 
their appearance depends on the ratio of the components of the gas m ixture, the speed 
of its flow, the ratio of the height of the adsorbent to  its diam eter, the quality  of the 
adsorbent, and other conditions. Under the m ost favourable conditions, 1 kg. of 
activated  charcoal removes higher homologues from  about 300 litres of dry and 88 
litres of wet gas. The separated methane contains in the first case 0 04%  and in the 
second less than 0-2% of ethane. B . M. H . T .

Analysis and T esting.
656.* Method for Determining Total Chloride Content of Heavy Oils. W. A . Schulze, 
J .  P . Lyon, J r . ,  and L . C. Morris. Oil Gas J ., 10.4.41, 39 (48), 40.— The commonly 
used m ethods for determ ining the chloride content of crude oils by  analysing an  aqueous 
extract will not determine the organic chlorine. The recomm ended procedure con
sists of (1) burning the oil sam ple m ixed with pelleted chloride-free carbon-black,
(2) absorbing the gaseous products in  an  alkaline solution to which is added the residue 
after com bustion, (3) titrim etric determ ination of chloride in this solution.

The apparatus used is described and illustrated.
For a  test about 13 ml. of carbon-black is placed in the com bustion tube followed 

by  . a ml. oil. Another 10 ml. of carbon-black is added, followed by  5 m l. oil, this 
being repeated until the desired weight of sam ple has been added. The absorbers 
are filled with AT-sodium bicarbonate solution. The com bustion tube is  gently heated 
to drive out lighter constituents, which are then burned and the residual m ass ignited. 
The absorbent solution containing the residue of com bustion is concentrated, m ade 
slightly acid with dilute H X O j, and heated gently to expel C 0 2 and S 0 2. A n  excess 
of A g X 0 3 is then added, the solution warmed to coagulate the AgCl, and filtered. 
The filtrate is  titrated  w ith 0-02X ammonium thiocyanate, using ferric alum  as an 
indicator.

Results obtained with heavy oils containing known quantities of organic and 
inorganic chlorine compounds have indicated an  absolute accuracy of -j-2-5% when 
a  sam ple equivalent to 5-15 m g. of chlorine is analysed. D . L . S.

657. Conductivity of Insulating Oils under Alternating Stress. J .  B . W hitehead and
B . P . K an g. J .  appl. Physics, 1940, 11 (9), 596.— Conductivity m easurem ents were 
made on a  sam ple of insulating oil a s  m anufactured and after oxidation. The m easure
ments were m ade under a  voltage gradient of 20-80 volts per m il, and  special arrange
m ents were m ade to record the initial or short-tim e conductivity. The ratios of 
initial to final conductivities were in  the range 3-5-5.

The dielectric loss under 60 cycle A.C. agreed with the loss com puted as leakage 
loss due to the initial conductivity. P . D .

Motor Fuels.
658.* Use of Activated Glycerides for Stabilizing Gasoline. F . W. McCurry. Oil 
G a s J .,  12.12.40, 39 (31), 53.— This article is  a  report of p art of a  discussion on lubricants 
presented a t the 1940 meeting of the A .P .I.

I t  shows how an activated glyceride is able to hold metallo-organic compounds in 
solution in gasoline and is also able to eliminate haze. Som e fuels can  be stabilized 
with as  little as  1 part in  200,000 parts of gasoline, whilst others m ay require 1 : 40,000.

D . L . S .

659. Recent Developments in the Production of Aviation Spirits. The Use of Safety 
Fuels. Anon. Fuel, 1940, 19 (9), 200.— D espite existing doubts regarding the degree 
of safety  conferred by the use of high-flash-point fuels— i.e., those with flash-points 
above 105° F .— certain interest continues to be shown in the development of the 
solid-injection-fuel system  for spark-ignition engines and the m ultiplication of refining
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and synthetic processes giving fuels of high-boiling range with satisfactory octane 
number The present two possible types of high-octane safety fuel are : (1) an 
aromatic type prepared from selected crudes by distillation and solvent extraction, 
perhaps augmented by highly aromatic m aterial from  cracking or destructive hydro
genation processes; (2) a purely synthetic paraffinic type produced by the sulphuric- 
acid alkylation process from isobutane and olefinic refinery gases. Both types of 
fuel may readily be produced with an octane number of 88 or more, but even with 
considerable addition of tetraethyl lead 100 octane does not appear attainable in
either ease. .

The use of safety fuels in aircraft engines as a t present contem plated involves the 
adoption of solid injection, for which system  several advantages are commonly claim ed; 
on the other hand, there are possibilities of trouble arising when running light, and when 
starting, due to the washing of lubricant from  cylinder walls, and to crankcase dilution. 
Fuel consumption would be slightly greater than with norm al spirits, although evapora
tion losses would be negligible and vapour lock eliminated.

I t  would appear on the whole that the m ajor advantages of safety  fuels might be 
in the diminution of fire risk in ground installations. To take full advantage of their 
properties in aircraft engines unwarranted changes in design and m ethods of operation 
would be required. Considerably more investigation will be necessary for safety 
fuels to prove their outstanding advantages in aviation. E . J .  C.

660.* Use of Lecithin in Gasoline. H. V. Rees, W. S. Quimby, and J .  C .D . Oosterhout.
Oil G a s J . ,  14.11.40, 39 (27), 176. Paper before Division of Refining, A .P .I ., Chicago, 
Nov. 1940.—A review is given of laboratory work and several years’ refinery ex
perience on the reduction of decolorization, haze, and deposit form ation in gasolines 
exposed to sunlight after the addition of lecithin and on its effect on the corrosion 
of iron and galvanized-iron containers by gasolines. Lecithin— a phosphatide ob
tained from soya beans by hexane extraction—has been found to reduce cloud formation 
on exposure of gasoline to sunlight, the effect being more pronounced on cracked 
and leaded fuels than on straight run. I t  has no effect on octane rating, lead sus
ceptibility, copper-dish gum contents, and on the colour of the- base gasoline before 
dyeing and leading. Sweetening before steam  distillation renders gasoline more 
susceptible to the inhibiting effects of lecithin. With some leaded gasolines com
bination of lecithin with strong gum inhibitors and commercial phenol greatly im
proves the sunlight stability from the standpoint of cloud form ation and colour 
changes. Lecithin is also useful for stabilizing the increase in accelerated gum con
tent of aviation gasolines on storage. I ts  general effect is m aintained in dark storage. 
Engines which have used refinery produced lecithin-treated gasolines for several 
years showed no deleterious effects.

Storage tests for 1 year on leaded and unleaded gasolines in the absence and presence 
of water and with and without lecithin showed t h a t : (1) in the absence of water no 
corrosion took p lace ; (2) in the presence of water the leaded gasolines caused more 
corrosion than the unleaded gasoline, the presence of alkali or of 5—10 lb. of lecithin 
per 1000 bbl. considerably reducing the corrosion of both iron and galvanized iron. 
In these proportions lecithin considerably reduces the formation of zinc oxide and 
decolorization in galvanized containers with leaded aviation gasolines. Corrosion 
of aluminium fuel tank-bottoms by leaded aviation gasolines is very largely eliminated 
by the use of lecithin. The dosages required vary from 1 to 15 lb. per 1000 bbl. of 
gasoline, costing .$0 0056 per bbl. C. L . G.

661.* The Octane-Number Race. H. D. Lord and K . V. Gopalam . Petroleum, Feb. 
1941, 3 (2), 39.— Following a  brief reference to the relationship between thermal 
efficiency and the compression ratio of an engine, the phenomenon and cause of 
knocking and methods of rating fuels are discussed. The trend of autom obile develop
ment and the improvement in the anti-knock qualities of fuels, present methods of 
manufacturing improved aviation fuels, and possible and probable future aviation 
fuels are dealt with. Q p, (J,

662. Patents on Motor Fuels. N.V. do Bataafscho Petroleum  M aatschappij. E.P. 
535,054, 27.3.41. Appl. 14.7.39.— Conversion of saturated  hydrocarbons boiling

elow 200 C. into isomeric hydrocarbons—e.g., butane into fsobutane, pentane into



isopentane, hexane into branched-chain hexanes, octane into branched-chain octanes, 
and m ixtures of norm al hydrocarbons or straight-run gasoline into m ixtures con
taining branched or more highly branched hydrocarbons. Aluminium halides are 
employed as catalysts a t  tem peratures not exceeding 200° C., and  the form ation of 
by-products is repressed by carrying out the reaction in the presence of hydrogen 
under a  total operating pressure greater than  atmospheric.

E .  A . Ocon. E .P . 535,210, 2.4.41. Appl. 28.6.39. M anufacture of branched- 
chain aliphatic hydrocarbons from  straight-chain aliphatic hydrocarbons occurring 
largely in natural gas and crude petroleum s and from oxygenated derivatives of such 
hydrocarbons. The iso-aliphatic hydrocarbons so produced are suitable for use as 
high anti-knock m otor fuels.

E tn a  Carburettor, L td . E .P . 535,358, 7.4.41. Appl. 3.1.40. Method of production 
of fuel and air m ixtures from  liquid fuels, for use in intem al-com bustion engines. 
L iquid fuel is passed under pressure to a  chamber heated by  the exhaust gases of the 
engine, and is therein converted into a  fixed and safe gas, which is directed through a  
restricted outlet to a m ixing chamber open to the atm osphere. A  fuel-and-air m ixture 
is therein formed for delivery to the engine.

N.V. de Bataafsche Petroleum  M aatschappij. E .P . 535,394, 8.4.41. A ppl. 9.10.39. 
Treatm ent of hydrocarbons in the liquid phase with m etal halides, particularly  in the 
isomerization of saturated  hydrocarbons with straight or only slightly branched chains 
to hydrocarbons with branched or relatively highly branched chains. According to 
the invention, for exam ple, n-butane can be converted into iso-butane, n-pentane 
into iso-pentane, etc., and saturated  gasolines with relatively low anti-knock values 
into gasolines with relatively high anti-knock values.

Standard Oil Development Co. E .P . 535,398, 8.4.41. Appl. 17.10.39. Con
version of norm ally liquid straight-chain paraffin hydrocarbons into branched-chain 
p a r a ffin hydrocarbons by  subjecting the former to the action of a  cataly st of the 
a lu m in iu m  chloride type and an  activator for the catalyst, in the presence of free 
hydrogen and a  light paraffinic gas containing a  substantial am ount of propane.

E . A . Ocon. U .S .P . 2,235,329, 18.3.41. Appl. 7.2.38. Process for converting 
hydrocarbon oils into relatively low-boiling hydrocarbons suitable for use as  motor 
fuel with negligible coke formation.

A. J .  V an Peski. U .S .P . 2,235,466, 18.3.41. Appl. 6.6.38. Preparation of an 
improved anti-knock m otor fuel consisting of a  gasoline-type m otor fuel and a  small 
am ount of a  normally liquid m ixture consisting of cuprie m ethyl amino-methylene 
acetone and cuprie ethyl amino-methylene acetone.

C. E llis. U .S .P . 2,237,660, 8.4.41. Appl. 14.1.39. Production of an  anti-knock 
m otor fuel for high-compression spark-ignition engines. The fuel consists of a  m ajor 
proportion of gasoline hydrocarbons blended with a substantial anti-knock improving 
am ount of an  aliphatic mono-ester having two branched alkyl term inals and con
taining seven to twelve carbon atom s in the molecule, with oxygen present only in the 
ester linkage. H . B . M.

Gas, Diesel, and Fuel O ils.
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663. Recent Developments in the Production of High-speed Diesel Fuels. M. E .
K elly. Fuel, 1940, 19 (10), 219.— Following a  discussion in which he suggests possible 
causes for the lack of desirable standardization of diesel fuels, the author quotes 

i *  Am erican opinions as  to power and economy characteristics of fuels for autom otive
service. I t  is concluded th at the present trend of fuel quality  in the U .S .A . appears 
to be towards volatile, highly paraffinic fuels necessarily having low specific gravity. 
I t  is  suggested th at heating value, ignition quality, and possibly fuel viscosity  are 
the only im portant fuel properties affecting engine power and economy. I t  has been 
sta ted  th at the upper lim it of fuel viscosity, which is fixed prim arily by  the filtering 
system , is about 175 secs. Redwood No. 1 a t  100° F . A s regards the lower limit, 
it has been suggested th at the use of fuels of lower viscosity  than  37 secs. Redw ood
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No 1 at 100° F . necessitates additional maintenance of the fuel-injection system, 
but this has not yet been proved to be the case.

It  is pointed out that ignition quality, m easured as  cetane number, in general 
increases with decreasing specific gravity, and authorities are quoted stating that 
there is a certain correlation between the cetane number and physical properties. 
While there is no proof that ignition quality is the single factor controlling combustion, 
if the cetane number is satisfactory the probable com bustion course can be predicted 
with reasonable accuracy. The sam e authorities consider the combustion process in 
the high-speed diesel engine to be more critically affected by minor changes in inherent 
design than by improvements in fuels. The possible benefits of improvements in 
high-speed diesel fuels therefore appear small. In  the U .S .A . in order to conserve 
certain types which also form motor-spirit cracking stock there will be every incentive 
to change to less volatile fuels when the volume of dem and is greater. E . F . C.

664. Patents on Gas, Diesel, and Fuel Oils. Standard Oil Development Co. E.P. 
535,401, 8.4.41. Appl. 25.10.39. Production of an  im proved fuel of the diesel 
type, which consists of a  hydrocarbon base fuel to which has been added a small 
amount of an alkyl nitrate having at least 10 carbon atom s per molecule. The base 
fuel comprises a distillate having a boiling range between 450° and 650° F ., an A.P.I. 
gravity between 30° and 45°, an aniline miscibility point above 140° F ., a  flash-point 
above 150° F ., and a cetane number in the range 60-100.

E . W. Thiele. U .S.P . 2,234,207, 11.3.41. Appl. 19.10.39. Conversion of gas-oil 
cracking stock into gasoline and merchantable fuel oil. The oil stock is separated by 
the action of a  selective solvent into a  raffinate and an  extract fraction ; the raffinate 
fraction subjected to cracking; and the cracked products separated into heavy tar, 
cycle oil, gasoline, and gaseous hydrocarbon constituents. The cycle oil is thereafter 
recycled to the cracking operation and the viscosity of the tar reduced by combining 
therewith a sufficient amount of the extract fraction to produce the desired fuel oil.

H. B. M.

Lubricants and Lubrication.
665. Studies in Lubrication IX. The Effect of the Pressure Variation of Viscosity on 
the Lubrication of Plane Sliders. M. M uskat and H . H . Evinger. J . appl. Phys., 
November 1940, 4 (11), 739-748.—The Reynolds theory is applied to the case of 
plane sliders or thrust bearings with lubricants the viscosities of which increase 
exponentially with pressure. The coefficient of friction, minimum film thickness, and 
oil-flow were calculated both for fixed-wedge angle and pivoted sliders. The effect of 
the viscosity variation with pressure is determined, and the analysis shows that in all 
cases there will be a limiting position of the pivot line of the slider or of the equivalent 
Sommerfeld variable a t which the film pressures and frictional forces become infinite. 
Moreover, the maximum load per unit area th at can be carried by  such a  system is 
equal to twice the reciprocal of the viscosity-pressure exponent.

Specific calculations give curves of coefficient of friction again st load or Sommerfeld 
variable quite similar to those from experim ental determ inations. A t high loads the 
friction coefficient curves split and follow the behaviour generally interpreted in terms 
of boundary lubrication. J .  G. W.

666. Recent Developments in the Production of Lubricating Oils : the Use of Ad
ditives. M. E . Kelly. Fuel, 1940,19, 180.—References are given to papers on various 
types of additive agents incorporated in lubricating oils : pour-point depressors, anti
oxidants, anti-lacquers, viscosity-index improvers, oiliness-increase agents, substances 
which increase pressure a t the film-rupture point, corrosion inhibitors, and detergent 
compounds to assist in removal of carbon. J .  W. H.

667. Patents on Lubricants and Lubrication. R . R osen. U .S .P . 2,234,581, 11.3.41. 
Appl. 30.9.37. Preparation of a lubricant consisting of a  m ajor proportion of a hydro
carbon oil and a  minor proportion of an organic boron compound, the latter containing
at least one carbon—boron bond.
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S. E .  Jo lly . U .S .P . 2,234,915, 11.3.41. Appl. 11.10.39. Addition of a  minor 
percentage of a  nitrile to lubricating oil. The nitrile has been derived from  petroleum  
and halogenated and contains from  5%  to 50%  of the halogen.

A . J .  Morway and J .  C. Zimmer. U .S .P . 2,235,161, 18.3.41. Appl. 20.9.38. 
Preparation of a  lubricant consisting of a  sulphide of phosphorus and a  m ineral 
lubricating oil. The lubricant is capable of carrying heavy loads.

N . D. W illiams. U .S .P . 2,235,860, 25.3.41. Appl. 19.10.38. Preparation of a 
halogenated extreme-pressure lubricant consisting of m ineral lubricating oil and a 
compound selected from  a  particular group of halogenated ketones and halogenated 
esters.

T. Hasselstrom . U .S .P . 2,235,926, 25.3.41. Appl. 2.12.39. Preparation  of a
grease including sis a  setting agent the crude, non-crystalline, brownish, insoluble 
product obtained b y  treating a  m ixture of dehydrogenated and hydrogenated rosin 
with concentrated sulphuric acid  under conditions which prom ote sulphonation and 
removing the sulphonic acid b y  aqueous extraction.

N. F . Toussaint. U .S .P . 2,236,120, 25.3.41. Appl. 17.1.39. Preparation of a
lubricant for use in  intem al-com bustion engines consisting of a  m ajor proportion of 
a petroleum lubricating oil and a  sm all am ount of nickel naphthenate.

M. A . Dietrich. U .S .P . 2,236,168, 25.3.41. Appl. 27.2.40. Preparation of a
lubricant consisting of a  m ajor proportion of a  viscous petroleum  oil and a  sm all
proportion of an  oil-soluble organic sulphonam ide, devoid of free sulphuric acid and 
free sulphonic acid groups.

R . L . Hum phreys. U .S .P . 2,237,526, 8.4.41. Appl. 12.12.34. M anufacture of 
a lubricating composition consisting of a  lubricating oil and a t  least 0-5% b y  weight 
of henzothiazol tetrasulphide.

H . E . R ies. U .S .P . 2,237,632, 8.4.41. Appl. 25.5.38. Method of im proving the 
lubricating properties of a  hydrocarbon lubricating oil b y  incorporating therewith a 
sm all proportion of an  alkylated triphenyl phosphate in which each alkyl group 
contains 10 or more carbon atom s.

L . W. McLennan. U .S .P . 2,237,682, 8.4.41. Appl. 24.8.35. Preparation of a 
grease consisting of a  m ajor proportion of m ineral oil thickened with calcium soap 
in an  am ount sufficient to im part cup-grease consistency, and from  10%  to 25%  of 
an air-blown asphalt having a  m elting point (R  and B ) between 140° an d  155° F . and 
a  penetration a t 77° F . between 30 and 40. H . B . M.

Special Products.
668. Patents on Special Products. B ritish  Thom son H ouston Co., L td . E .P . 534,573, 
11.3.41. Appl. 1.9.39. The invention is based  on the discovery th at highly chlorinated 
paraffin and paraffinic m aterials, such as paraffin w ax and paraffin oil, when suitably 
prepared and purified, and in adm ixture with or dissolved in a  stable liquid chlorinated 
benzene, are chemically stable and inert, and  can be used without corrosive effects 
when in  contact with m etals in electric devices.

N.V. de B ataafsch e Petroleum  M aatsehappij. E .P . 535,468, 9.4.41. Appl. 11.3.40. 
Production of colourless or light-coloured sulphonium compounds by reacting sulphuric 
acid  or an  aryl sulphonic acid  ester of a  prim ary aliphatic alcohol of low m olecular 
weight with a m ixture of thio-ethers, prepared from  a m ercaptan m ixture originating 
from  the refining of a  m ineral oil or mineral-oil product. H . B . M.

Detonation and Engines.
669.* Some Fallacies Concerning the Petrol Engine. W. T . D avid . Engineer, 1940, 
C L X X , 388-389.— I t  is  therm odynam ically desirable th a t the chemical energy of the 
charge in a  spark-ignition engine should be wholly released— up to the lim it im posed
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by dissociation—by the time the peak pressure is reached. The common assumption 
that a sharply defined peak pressure indicates th at the chemical energy has been fully 
released is disproved by the author :

(1) By  comparing the actual rise of pressure after explosion with carefully 
calculated theoretical values in which allowance is m ade for heat loss after 
explosion. Several experimenters, including the author, have found that between 
70% and 81% of the chemical energy of the charge was released by the time the 
peak pressure was reached. In  a  specially designed hemispherical combustion 
space of a gas engine the exceptional value of 90%  w as obtained.

(2) B y  comparing the expansion curve of an  actual indicator diagram with a 
theoretically calculated adiabatic expansion curve drawn through a  peak pressure 
of the actual indicator diagram . Since the actual expansion curve -lies well 
above the theoretical curve in all cases exam ined, it is clear there is a continued 
evolution of heat during the expansion stroke.

The author stresses the importance, from the aspects of fuel economy, engine 
reliability and life, of the desirability of securing as perfect homogeneity as pos
sible. He has previously shown imperfect m ixing to be the cause of incomplete 
combustion of the charge a t peak pressure, with attendant higher exhaust gas and 
valve temperatures.

In  discussing the effect of normal fuel types on engine efficiency, the author shows 
that, contrary to some beliefs, even under non-detonating conditions differences up to 
5% in efficiency may be expected from a given engine running on various fuels. In 
the case of gaseous fuels the efficiency m ay be expected to vary widely, according to 
their nature.

In  conclusion, heat-loss distribution in high-speed engines during explosion and 
expansion is discussed and discrepancies between the work of well-known authorities 
are indicated. E . F. C.

670.* Cylinder-Liner Wear in Gas Engines. Anon. Engineering, 1940, 150 (3896), 
216-217.—Information has been collected by the N ational G as and Oil Engine Co., 
L td., in respect of cylinder-liner wear in two gas-engine installations manufactured by 
themselves. One consists of four 12-cylinder 1500-h.p. engines of the vertical type, 
there being six cranks with two cylinders in tandem  to each crankpin. The cylinder 
diameter is 26 in., and the engines operate on blast-furnace gas as fuel. Two of the 
engines were started up in 1921 and two in 1924. The other installation dealt with 
comprises six  6-cylinder 600-h.p. engines running on producer-gas generated from 
wood. These engines, which are installed in the power-station of a  South American 
gold-mine, have a  cylinder diameter of 17 in. and a  stroke of 21 i n . ; they have been at 
work for about 11 years, representing some 70,000 hours’ running.

The average liner wear in the top cylinders of the four blast-furnace gas engines was 
0-001 in. per 1000 hrs.’ running, and the m axim um  allowable wear w as fixed at 01 in. 
before relining was carried out. The average rate  of wear in the bottom cylinders 
was less than half that in the top cylinders.

In the producer-gas engine installation, except in the case of two engines which also 
showed a  wear of 0-001 in. per 1000 hrs., the average liner wear w as rather lower at 
about 0-0007 in. per 1000 hrs.

Although new liners have been fitted to these engines, the original pistons are still 
in use. Piston-ring groove clearances m easured on one engine after 70,000 hrs.’ 
running showed the average groove wear to be 0-012 in ., 0-007 in., and 0-005 in. for 
top, middle and bottom rings, respectively, and it is thus assum ed that the pistons 
should be still quite good for a  further 70,000 hrs.’ running. E . F. C.

671.* Exhaust-Pipe Pressure Waves. L . J .  K astn er. Engineering, 1940, 150 (3901),
301 303. The theoretical expressions for the velocity of w aves in pipes are discussed 
with reference to such factors as tem perature, pipe diam eter, frequency, and the effect 
of large amplitudes. Although very high velocities m ay occur near the source of 
disturbance, these have but little influence on the average velocity of propagation.

A method of calculating the initial pulse is given, but it  is pointed out that this is 
laborious. A little experience allows the shape of the pulse to be guessed, or it may 
be obtained experimentally.
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The formation of the pressure wave in the pipe is exam ined, and it is shown how it 
may be arranged to assist  the charging of the engine. Various curves are given, and 
their use in estim ating suitable exhaust-pipe lengths for two-stroke engines is described.

672.* Loss of Power in Petrol Engines Running on Producer Gas. H. Heywood. 
Engineering, 1941, 151 (3915), 61-63.— I t  is shown th at when a  petrol engine is con
verted to use producer gas as  fuel there is an  unavoidable decrease in power of about 
40-50%  due to :

(1) The low calorific value of the gas-and-air m ixture.
(2) Reduction in  volume of products of com bustion from  the original charge 

volume.
(3) Reduced density of cylinder charge due to high gas tem perature and/or 

pressure drop through the producer and filter.

This power loss m ay be reduced in the following ways :

(1) B y  increasing the compression ratio from the standard  assum ed value of
6-25 to 8-5, 15% more power m ay be obtained.

(2) B y  increasing the calorific value of the gas. I t  is shown th at variations in 
gas quality can account for differences in power output of between 35%  and 40% .

(3) B y  supercharging the gas-air m ixture. W ith about 9 in. H g. boost the 
power developed would be equal to th at norm ally obtained on petrol.

(4) B y  the addition of petrol vapour to the m ixture. This expedient is, how
ever, regarded as only a  tem porary measure, and involves com bustion difficulties, 
owing to air shortage a t full throttle.

B y  using an entirely new engine of approxim ately double the capacity  of the original 
petrol engine, comparable powers m ay obviously be obtained. E .  F . C.

673. Condenser-type High-speed Engine Indicator. Louis C. R oess. Rev. Sc i.  
Instrum., Ju n e 1940, 11 (6), 183-195.—The basic principle involved in the indicator is 
the modulation of a  high-frequency carrier wave by the capacity variations of a  con
denser-type microphone or pick-up. This element, which is screwed into an  indicating 
hole in the engine cylinder, consists essentially of a  stainless-steel shell rigidly support
ing inside it a  mica-insulated electrode. The lower end-plate of this form s a  condenser 
with a  diaphragm integral with the lower screwed end of the steel shell, an  air gap of 
the order of 0-003-0-005 in. normally being used. The diaphragm  thickness is chosen 
by compromising between sensitivity, which varies inversely as the thickness cubed, 
and fidelity of reproduction, which is m ainly determined by the lowest natural fre
quency of the diaphragm . Practical values vary  from  0 035 to 0 070 in ., with natural 
frequencies from 50,000 to 100,000 cycles per second.

Problems usually associated with the condenser type of pick-up— viz. capacity  
changes produced by the motion of microphone parts other than the diaphragm  and 
vibration effects of the pick-up-amplifier leads—have been successfully overcome ; the 
latter effect by the use of a  special balancing circuit described in detail. Because of 
the sensitiv ity  of the circuit, very little am plification is required to operate the cathode- 
ray oscillograph; both pressure-time and rate of pressure change-time diagram s can 
be observed.

The sweep circuit used to provide the time ax is on the screen is synchronized with 
the engine by means of the output of a m agnetic pick-up actuated by a  stu d  on the 
flywheel, whilst a  sim ilar pick-up operating a  thyratron impulse circuit in conjunction 
with a  series of flywheel studs produces a  calibration of the time ax is in crank-anglo 
degrees.

Photography by individual engine cycles has been greatly  facilitated by the use of 
an  electron-beam intensifying circuit, which operates only a t  the correct in stant and 
for the length of tim e to record the desired portion of the engine cycle.

Because of its wide frequency response, limited only by  the elastic characteristics of 
the diaphragm , it is claimed that the indicator is particularly  applicable to the study 
of knocking combustion. R . G_
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674 * Car-Design Trends. T. A. BisseU. J .  Soc. out. Engrs, 1940, 47 (5), 445-460.—
A survey of innovations and design features incorporated in the latest models of 
American passenger cars. Easier operation is a  feature of several new cars, outstand- 
ing examples being the new Chrysler autom atic 4-speed transm ission, for use with 
fluid drive, and Packards new sem i-automatic clutch. There is also a wider application 
of Oldsmo'bile Hydra-Matic drive. The only completely new car is the N ash Ambas- 
sador 600. The V. 16 Cardillac, Lincoln V.12, Ford  V. 8, 60, and the L a  Salle have 
been discontinued. Buicks “  compound carburetion ”  is one of the m ost important 
1941 innovations, employing two dual carburettors, one of which operates only after 
the throttle of the other is opened about half-way. Greater fuel economy and power 
output are claimed. Practically all engines have been stepped up in power output, 
and compression ratios are still definitely increasing to take full advantage of the 
higher anti-knock properties of available fuels ; ratios of 7-1 being used on the Buick 
60, 70, and 90, and 7-25-1 on the Cardillac V. 8 and the H udson 6-cylinder “  L  ”  head 
engines. ®-. S.

675.* Performance of Modem Aircraft Diesels. Paul H . W ilkinson. J .  Soc. ant. 
Engrs, 1940, 47 (5), 474-479.—This paper reviews the developm ent work on aircraft 
diesel engines which was in progress ju st prior to the war in Germany, France, Great 
Britain, and the U .S.A . Descriptions and some details of performance of several 
engines are given, m ost of which were experim ental models. These engines include 
the latest German Junkers Jum o, B .M .W .-Lanova; the French Clerget; and the 
American Guiberson, and N .A .C.A . developments. C. H. S.

676.* Wear-resistant Coatings of Diesel Cylinder Liners. J .  E . Jackson . J .  Soc. aid. 
Engrs, 1941, 48 (1), 28-32.—This paper discusses the influence of chemical surfacing 
on the running-in of diesel liners.

Photomicrographs illustrate the condition of the finer surface after finish-honing 
before and after running-in, and the alteration in the surface before and after running- 
in produced by treating the surface in a  concentrated w ater solution of sodium hydr
oxide and a small amount of sulphur. The process described is known as the “ Surfide 
Process,”  and was developed by the Standard Oil Co. of California.

The process is one of etching, and any free ferrite a t  the bore surface is etched from 
the matrix. The important surface m etal to be removed by the etching is the strain- 
hardened metal formed on the surface by honing. The etching process produces a 
m att surface which retains and spreads the lubricating oil and gives a  greater degree 
of safety during the initial period of running-in. The coating formed by the process 
consists of ferrous oxide and ferrous sulphide tightly bonded to the unetched under
layer of iron. C. H. S.

677.* The C.U.E. Co-operative Universal Engine for Aviation Single-Cylinder Research.
A. W. Pope, Jr .  J .  Soc. aut. Engrs, 1941, 48 (1), 33-40.— This article describes and 
illustrates the C .U .E. engine which was first developed for aero-engine spark-plug 
research and was first displayed a t a  meeting of the S .A .E . in 1937. The original 
design did not cater for the requirements of the petroleum  industry, which was 
interested primarily in lubricating oil and fuel tests. A fter com pleting five designs, a 
combination was developed which appeared to meet all requirem ents, and fifteen of 
this latest type have been completed, and a  further fifteen are now on order. The 
detailed description covers the m ajor features in the design, including the balancing 
system ; main roller bearings; the crank cham ber; lubrication system  ; crankcase 
se a l; temperature control; accessory drives ; cran k sh aft; conn, r o d ; dynamometer 
coupling ; reverse rotation ; and fuel-injection system .

One of the main features of the engine is the balancing system  which is contained 
in a sub-base entirely separate from the crank chamber, which rem ains clean and 
smooth, and the balancing system  is thus quite separate and independent from the 
main engine-lubrication system . C. H. S.

678.* Bearing Metals and their Suitability for Modern Requirements. M. Melhuish. 
J .  Inst. aut. Engrs, 1940, 9 (1), 1-12.— High-grade tin-base white m etals which have 
been almost exclusively used for internal-combustion engine bearings until com-
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paratively recently are now being supplanted by bearings of other m aterials. The 
author lists eight groups of bearing alloys in use a t the present tim e and reviews the 
properties of each group. High-grade tin-base white m etal has m any advantages 
over other m aterials if the alloy is selected to suit the duty it has to perform. I t  has 
high anti-frictional properties, the property of bedding down to its shaft, and if short 
of oil will flow and give greater clearance. The present problem  seem s to be to 
develop a  bearing m aterial which, whilst retaining the advantages of a  high-grade 
tin-base babbitt, will stand up to the heavy pounding loads which bearings are now 
called upon to withstand. C. H . S.

Coal and Shale.
679.* Oil Shales, Torbanites, their Allies and Some of their Problems. G. W. H im us. 
Petroleum, April 1941, 4 (1), 9.— There has so far been little fundam ental work carried 
out on the chemical nature of the organic and inorganic m atter present in shale, m ost 
of the investigation work relating to extraction and refining of the oils. The present 
discussion covers the work done and in hand on the determination of the kerogen 
content and its chemical composition, microscopic exam ination of the shale to indicate 
the origin of the kerogen-forming m aterial, determ ination of the nature of the inorganic 
m atter and of the relation of the kerogen to the m ineral m atter.

Determination of the ash  of shale by  com bustion (and hence of the kerogen b y  loss) 
is rendered difficult by  the presence of hydrated m inerals and by  their decomposition 
on heating. Rem oval of ash  is best effected by  treatm ent with dilute HC1 followed 
by dilute H F , although this is not complete, about 1%  of ferric oxide being left, pointing 
to the presence of ferro-organic compounds in the kerogen. A fter ash  removal, 
ultim ate analyses can be carried out. Microscopic exam ination of oil shale generally 
reveals m acerated plant debris, seldom recognizable spores or algae, some, however, 
showing anim al rem ains. Kerogen is believed to be mainly of vegetable origin, in 
evidence of which it has been shown th at higher yields on carbonization are given by 
eannel coals containing higher proportions of algae. In  some respects (e.g., behaviour 
with alkaline K M n 0 4) kerogen appears to be chemically allied to coal, although 
Esthonian kukersite appears to be from a  different source, or produced under different 
conditions. The inorganic m atter present varies widely from the Esthonian  limestone 
to the fine siliceous silt of Newnes (N .S.W .), and to a  large extent is  not combined with 
kerogen, although a  sm all part, so far impossible to separate, m ay be combined.

A petrological classification has been suggested (A. L . Down, J .  In st. Petrol., 1940, 
26 (201), 329) covering torbanites, boghead, and cannel coals, suggesting their relation
ship to the coals of the peat to anthracite series. This is  based on the nature of the 
organic m atter, quantity, and nature of the inorganic m atter, and the structure of the 
rock. C. L . G.

Econom ics and Statistics.
680.* World Crude Production up 3 33%. World Petrol., February 1941 , 12 (2 ) , 1 9 -  
2 1 .— In  1940 U .S .A .  produced 1352 million barrels of oil, 6 -8 3 %  more than in 1939 . 
This was 6 3 %  of the world total. The rest of the world gave 7 94  m illion barrels, 
2 1 1 %  less than in 1939 . A s compared with 1939 , decreases in production during 
1940  took place in Venezuela (1 0 -2 1 % ), Iran , Netherland India (2 -0 2 % ), R um ania 
(5 -8 8 % ), and Iraq  (1 6 -4 5 % ), w hilst there were rises in the U .S .S .R . ,  Colombia (1 8 -2 8 % ), 
Argentina (9 -3 8 % ), Canada (1 4 -2 7 % ), Trinidad (4 -9 2 % ), and E gy p t (3 1 -4 7 % ).

Detailed figures are given by m onths and years for the more im portant producing 
countries. Q r  j j

681.* Economic Aspects of Hydrogenation Process. L . A . Stengel and R . N. Shreve. 
Industr. Engng Ghem., 1940, 32 (9), 1212.— The economic aspects of the hydrogenation 
process a s  applied to the m anufacture of cheap commercial products is outlined.

H . E . T.
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BOOK REVIEW.
The Physics and Chemistry of Surfaces. By  N. K . Adam. Pp. x  +  402. 2nd Edition,

O.U. Press, 1938. Price 22s. 6d.
This second edition of Professor Adam ’s book follows essentially the plan of the 

first, except for the omission of the chapter on the properties of molecules as deduced 
from methods other than those of surface chemistry, and the inclusion of one dealing 
with electrical phenomena a t interfaces. In  view of the enormous growth of the 
subject since the first edition in 1930, it has very wisely been largely rewritten.

Beginning with a  short introductory chapter on the fundam ental properties of 
liquid surfaces and the molecular interpretation of surface tension, he then deals 
very comprehensively with insoluble films on liquids. This is one of the best sections, 
as might be anticipated from his intimate association with this particular field, and 
shows an excellent balance in discussing the work o f  his own and other schools. 
After outlining the historical development, the experim ental technique and types of 
monolayers encountered are discussed a t some length. Mention is made of the 
large number of diverse problems for which this technique can be employed, such 
as structure determination for complex organic molecules, and chemical reactions 
at interfaces.

From  insoluble monolayers we are led naturally to adsorbed films a t  the gas/liquid 
and liquid/liquid interfaces, including the thermodynamical proof and experimental 
test of the Gibbs adsorption isotherm. The behaviour of surface films in émulsifica
tion, a question of great interest to the petroleum technologist, and one which has 
been much to the fore recently, concludes this section.

Turning now to solid surfaces, an excellent account is given of their general 
properties, such as surface structure, contact angles, and work of adhesion to liquids 
which bear so directly on the flotation method of m ineral separation, and émulsifica
tion by solid powders. This leads up to a  discussion of the spreading of liquids and 
the mechanism of lubrication by boundary films. The catalytic and adsorptive 
powers of solid surfaces are well discussed in the light of m odem  concepts, although 
in a rather condensed fashion.

The general review of electrical phenomena a t interfaces gives a  clear discussion 
of the definition and origin of electrical potential differences, of the rôle of surface 
films in contact and electrode potentials, and of the £ potential and electrokinetic 
phenomena. The book concludes with a  useful chapter on the m ethods of measuring 
surface tension.

By restricting the details and more controversial points to sm all type, the author 
has provided a  very readable treatm ent for the new-comer to this field. At the 
same time its critical treatment and comprehensive bibliography make it invaluable 
to all interested in this large and rapidly growing branch of physical chemistry.

A . E . Alexander.

BOOK RECEIVED.
Aeroplane Fuel and Oil Systems. E d ito rs: E . Molloy and E .W . K n ott. Pp. vi -f- 124.

Illustrations 103. George Newnes, L td ., Tower House, Southam pton Street,
Strand, W.C.2. Price 6s.
This book deals with the inspection and maintenance of fuel and oil system s from 

the point of view of the aircraftsman and ground engineer. A fter a  detailed survey 
of present-day fuel-supply system s, including an account of the general arrange1 
ment of tanks, pipe-lines, and control cocks, and of im portant accessories such as 
fuel-tank contents gauges, some typical exam ples of fuel and oil system s of both 
British and American aircraft are dealt with. In  particular m ay be mentioned the 
Westland Lysander, ’ the Bristol “  Blenheim,”  and the North American “  16—3.” 
A section is devoted to the testing of aeroplane fuel, the following m ost important 
tests being described : gravity, volatility, knock-rating, gum content, sulphur 
content, and vapour pressure. This is followed by  instructions relating to the 
installation and maintenance of fuel and oil pipe-lines. Some notes on the testing 
of these lines are also included, together with practical notes on the. de Haviland 
A X . fuel pump, the Amal dual fuel pum p, and the Standard Gipsty V I oil pump and 
their assembling. /

r 0 t « ï o . .  A
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NEW MEMBERS.

The following elections have been made by the Council in 
accordance with the By-Laws, Sect. IV, para. 7.

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

Transferred to Fellow.
H y a h s , H arry . . . . . . . . . .  England.

A s Member.
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Transferred to Member.
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ten P rev en tin g  E n 
tirely —  Irreparable  
Damage Should Drill
ing String Part
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Box 127, Vernon Station, Los Angeles, C alifornia  
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“ THEREFORE WE STAND, all o f  US, upon the 
watch-towers o f  history, and have offered to us 
the glory o f  m aking the suprem e sacrifices and 
exertions needed by a cause which it m ay not 
be irreverent to call sublim e.”

The Prime Minister.

Help our cause
b y

saving & lending

b u y

3% SAVINGS BONDS (1955-1965) 

21% NATIONAL WAR BONDS 
(1946-1948) 

3% DEFENCE BONDS

NATIONAL SAVINGS CERTIFICATES

or make a deposit in a
POST OFFICE SAVINGS BANK 

or a TRUSTEE SAVINGS BANK

Issued by The National Savings Committee, London

This page has been placed at the disposal o f  the National Savings Committee
by the Council o f the Institute.
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A w o t lt e / i. . .

LUMMUS lU ii O M
C R A C K I N G  UNI T

/ ■ Icceptea
o fte n . 1  

d cu iA . a l

in it ia l >ui*t

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. JO N E S

Representing : THE LUMMUS COMPANY
83 Barn H i l l ,  W e m b l e y  Park,  Middlesex
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THE vary ing  needs o f heat-using 
industries are fu lly  m et by o u r 

w ide range o f high q u a lity  re 
fractories. For severe cond itions in 
o il f ir in g  we recommend the  use o f 
NETTLE f ire b r ic k  (42 /44%  alum ina) 
and STEIN SILLIM ANITE (63%  
alumina).

JOHN G STEIN ¿C ° T  Bonnt/bridge Scotland
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ROTARIES YOU CAN RELY ON

B ailin g  L ines

Boiler In su lat
in g  C a sin g s

C ab le  Tool 
Drilling Lines

C a sin g  L ines

Com plete  
Drilling R ig  
In stallation s

Crown Blocks

D iesel M echan 
ical Hook-ups

D iesel Electri
cal-M echan
ica l Hook-ups

D raw w orks

Drilling E ngin es

Drilling and  
F ish in g Tools

G a s  Burners

L ap w eld ed  
Steel C a sin g

Oil Bath  
S w ivels

Oil W ell 
Boilers

Oil W ell 
C h ain s

Oil W ell 
Tubing

WHELAND-LUCEY 
TOTALLY ENCLOSED 17V i" OR 2 7 ^ "  
TRIPLE OIL BATH ROTARIES

Specially designed for drilling the 
deepest wells, these Rotaries can be 
relied upon to perform better, and 
to be safer and longer lived at the 
highest speeds because they are triple 
lubricated. Three separate o ilin g  
compartments permit the use of the 
proper type of lubricant for the 
bearing contained in that compart* 
ment. Thus, main bearings, thrust 
bearings, roller bearings and gear 
and pinion all operate with a min
imum of friction and consequently 
last longer.

A ll parts of these heavy duty 
Rotaries are of specially selected 
annealed steel.

For simplicity, strength and service 
specify these Rotaries.

Send for Bulletin No. 149 for full 
description.

P ipe R econ 
ditioning  
Equipm ent

Pow er S lush  
Pum ps

Pull R ods

R e v erse
C lu tches

R otaries

R otary  D rilling  
Lines

R otary  Drill 
Pipe

S e a m le ss  S tee l  
C a sin g

S h a le
S ep a ra to r s

S team  S lu sh  
Pum ps

S tee l D erricks

Stee l T an ks

Sucker R ods

T ra ilers

T ravelin g  
Blocks n

Turbo
G en erators

W ire Rope

W rought Iron 
Pipe

LUCEY EXPORT CORPORATION
In corporated  in D e law are . U. S . A ., w ith Lim ited L iab ility .

<ufp> O IL W E L L  S U P P L I E S  <^>
BRO AD STREET H O U SE, E. C. 2 LO N D O N . EN GLA N D

3505 Woolworth Building,New York.N.Y. 811 Sterling Building, Houston, Texas 
Calle Defensa 320, Buenos Aires, Argentina 58 High St., San Fernando. Trinidad. B.W.I.
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CO M PLETELY E N G IN E E R E D  IN  

E N G L A N D

For—

Atmospheric and Vacuum Distillation 

Gas Fractionation and Recovery 

Stabilisation

Chemical Treatment of Distillates 

Alkylation
etc., etc., etc.

FOSTER W H E E L E R  LTD
A L D W Y C H  HOUSE, L O N D O N , W .C .2 .

TE LE PH O N E: H O LBO R N  2527-8-9 .
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T A N K S  MADE FOR 

ALLPURPOSESAND  

TO ANY CAPACITY
Complete I n s t a  lla tion s  U ndertaken

OXLEY
H U N S L E T  , LEEDS . 10

TELEPHONES:  27468  lines) . T E L E G R A M S : "  OXBROS. LEEDS'
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The ‘ HARRISON’ 
PURGING MACHINE

gives a supply of In e rt Gas consistent in 
quality and at low cost fo r the purging of 
O il Stills, Tanks, Pipe Lines and Hydrogen  
Producers.

In e rt Gas from  these machines is also ex
tensively used for blanketing O il Storage 
Tanks and Vacuum Filters in solvent 
de-waxing processes.

SAFER & CH EA PER  T H A N  STEAM

C O N N  E R S V I L L E  
B L O W E R S
d e liv e r a po s itive  re liab le  and oil f ree  

supply o f A ir  o r  Gas economically and 

e ffic ie n tly . Absence o f in te rn a l contact 

ensures long life , lo w  maintenance and 

con tinu ou s  o p e ra tio n  o v e r long periods.

I l lustrat ion shews a 
b a t c h  o f  B l o w e r s  
recent ly  dispatched  
to an Oil Refinery

HE AD OFFICE: TURNBRIDGE • HUDDERSFIELD

LO N D O N  OFFICE : 119 VICTORIA ST. • S.W.I
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