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CONTROL OF DRILLING MUD IN THE FIELD.*

By H . C. H . D a r l e y , B.Sc., A.M.Tnst.Pet. j 

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

T h e  laws governing the chemical and physical properties of m ud are 
no t y e t fully known, and  much research work continues to  be done on the 
subject. Most of us on the  field have little  tim e for research and m ust 
apply the  results of others to  the  practical problems encountered in handling 
m ud. This paper therefore form ulates no new theory, b u t aims a t  present
ing a means of testing  muds which will give rapid and com parative results, 
and a t  establishing from those some system  of trea tm en t and  control.

F l o w  C h a r a c t e r i s t i c s  o f  M u d .

The essential flow characteristics of m ud were clearly dem onstrated by 
P. H. Jones and  E. C. Babson 1 using a  MacMiehael type viscometer. 
W ith this type of viscometer m ud is ro ta ted  a t  various speeds in a  cup. 
An open-ended cylinder is suspended in  the m ud on a torsion wire. The 
deflection of this cylinder gives a measure of the  resistance to  shear of the  
m ud a t  any  instan t.

Very briefly their results wore as follows :—
I f  a thixotropic m ud is sheared a t  a given speed, i t  will gradually  assume 

a deflection typical of th a t  speed, irrespective of its previous s ta te  of 
shear. This value is a tta ined  when equilibrium is established between 
the  gelling and  disrupting forces. I f  a  m ud is sheared to  equilibrium a t  a 
given speed and the ra te  of shear th en  reduced, the  initial deflections a t  
each successive lower ra te  of shear will give a s tra igh t line which will, if  
projected, cu t the  axis above zero. The slope o f th is line is called by 
these workers the  “ im m obility,” and  the value a t  which i t  cuts the  axis 
the “ yield point ” (see Figs. 1 and 2). Since they  are determ ined before 
th ixotropy can have any  effect, im m obility and yield point are typical of 
the ra te  a t  which the  m ud was originally sheared to  equilibrium. To 
define the flow characteristics of a m ud, yield point expressed in  dynes/cm .2 
and im m obility in  centipoises for several ra tes of shear are given.

The au thor made some sim ilar b u t more approxim ate experim ents on 
drilling m uds taken  from Apex Wells. A synchronous m otor was used 
to  s tir  the m ud a t  a  fixed ra te  by  driving a paddle in a  cup fitted  with 
baffles. Two speeds were obtained through gears. The cup had a  capil
lary  tube fitted  to  the bottom . In  the  first series of experim ents the  length 
of tim e required to  shear a  m ud to  its  equilibrium value a t  each speed was 
found by stopping the paddle every m inute and  tim ing the discharge ra te  
through the  capillary tube. The discharge ra te  was then  p lo tted  against 
length of tim e sheared. Over a num ber of muds the tim e required to  reach 
approxim ate equilibrium was found to  vary  from 10 m inutes to  more th an  
h a lf an  hour. Exam ples of each type are given in Fig. 3.

* Paper read to  a m eeting of the Trinidad Branch on 1st May, 1940.
I I
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In  the second series of experim ents the cup was first calibrated and  a 
curve draw n to  give the  m ean head of discharge against the am ount dis
charged. Mud was th en  sheared to  its  equilibrium value and  discharged

F ig . 3.
V A R I A T I O N  O F  V I S C O S I T Y  O F  M U D  W I T H  T I M E  O F  S H E A R I N G .

continuously into a graduated  cylinder. The tim e a t  which the  level passed 
certain intervals was noted, and thus the discharge ra te  between each of 
these intervals could be obtained and plo tted  against the mean head a t 
which it  was discharged. The whole cup seldom took more th an  half a 
m inute to  discharge, and th ixotropy was consequently negligible. The
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m ethod is rough, and it  is necessary to  take the m ean of about six sets of 
readings to  get reasonably accurate results.

Some typical results are shown in Fig. 4. The slopo of a  line is a repre-

F io . 4.
V A R I A T I O N  O F  R A T E  O F  D I S C H A R G E  O F  M U D  W I T H  H E A D .
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sentation of the immobility. The point a t  which a  line cuts the axis 
indicates the yield point for the  previous ra te  of shear. I t  can be seen th a t  
a t  low rates of shear the curve leaves the stra igh t line. This is probably 
due to  plug flow setting in. There is, of course, actually  no sharply defined 
yield point of a  m ud, as has been shown by other instrum ents, and  the 
yield point referred to  throughout th is paper is a h y p o th e tica l value.

I t  is clear from the  above th a t  any  absolute m easurem ent of the  resist
ance to  shear of m ud m ust be given in  term s of yield point and  im mobility. 
The term  “ viscosity of a  m ud,” as understood in  common oil-field language 
and in the  sense in which i t  is used throughout this paper, is usually  found 
by measuring either the  discharge ra te  a t  constan t head or the  shearing 
force a t  constant ra te . This gives the to ta l resistance to  shear comprising 
yield point, immobility, and  frequently  thixotropy. I t  is therefore often 
highly misleading, bu t can bo of value if  its  lim itations are realized. I f  
the muds are first reduced to  .equilibrium a t any  given ra te  of shear and 
the  viscosity is m easured before thixotropy can have any effect, the results 
will be com parative for the  ra te  of shear obtaining im m ediately before 
th e  m easurem ent and  for the particu lar instrum ent. The results Mill not 
be com parative w ith those obtained from another type  of instrum ent, nor 
will they  give any  inform ation as to  the behaviour of the  muds under 
other ra tes of shear.

R o u t i n e  E v a l u a t i o n  o f  V i s c o s i t y  a t  t h e  W e l l .

This is usually obtained from a  simple rugged viscometer of the  capillary 
type. The principal object is to  enable the  driller to  obtain sonle idea of 
the  resistance offered to  the  pum ps and  of the  ab ility  of the m ud to  carry 
up cuttings. As the m ud travels through the  well its  velocity changes 
over wide limits, and  therefore its viscosity is constantly  changing. I t  is 
impossible by any  means to  arrive a t  a  figure representing the to ta l resist
ance offered by  the m ud to  the  pum ps. A very  fair figure is obtained, 
however, by measuring the viscosity of the m ud as i t  leaves th e  annulus. 
This point is chosen for the  following reasons :—

1. The viscosity is highest.
2. The resistance to  shear in an  annulus is very high. W ith 3-inch 

pipe in 6-inch hole Reid and Evans 2 estim ate the resistance in  tjie 
annular space a t  about six tim es th a t of a pipe of equivalent diam eter.

3. The m ud is in  stream line flow.
4. The m ud has had tim e to  reach the equilibrium value for the ra te  

of shear a t  which i t  is travelling.

I t  has been shown th a t  the  single-reading viscom eter gives no inform ation 
about the  behaviour of the  m ud at. any  ra te  of shear bu t th a t  o f m easure
ment. I t  is therefore obvious, th a t  the  viscom eter m ust be so designed 
th a t  the  velocities through the  capillary correspond approxim ately to  
those obtaining in  the  annulus. (This m ust of necessity be approxim ate, 
since flow conditions in the capillary tube and the  annulus have no t ye t 
been properly correlated.) F urther, the  sample m ust be taken  and 
m easured in a very short space of tim e if  th ixotropy is no t to  a lte r the



results. The local I.P .T . viscometer * does not satisfactorily fulfil either 
of these requirements. I t  is somewhat slow in use and the velocity through 
the orifice appears to  be on the high side. Because of the la tte r  defect it is 
inclined to  give com paratively low readings w ith high gel muds. The m ost 
obvious example of this is cem ent-cut muds. A reduction in  head would 
rem edy both these defects.

I t  is useful a t  the well to  take  a  viscosity of the m ud entering the well 
a fter degassing. The difference between the  two viscosities is a rough 
m easurem ent of the  thixotropy.

K o u t in e  V is c o s it y  D e t e r m in a t io n s  in  t h e  L a b o r a t o r y .

The object of these is more to  find ou t something of the  properties of 
the mud with a  view to  controlling it, ra th e r th an  the ac tual resistance to 
shear a t  the well. There arc two opposing factors to  be considered : tim e 
and accuracy of results. I f  tim e is no object, a  viscom eter like the  Mac- 
Michael, giving both yield point and im mobility, should unquestionably 
be used.

For quicker results a single-shot instrum ent m ay be used, but, as 
pointed ou t previously, th e  results are of lim ited value. The m ud m ust 
first be reduced to  equilibrium a t  some standard  ra te  of shear. The m ost 
suitable ra te  of shear will be an  approxim ation to  th a t  usually prevailing 
in the  annulus, and  viscosities through the capillary should be of the  same 
order.

A suitable viscometer of this type is the  capillary cup w ith the m ud 
previously stirred by a motor-driven paddle. A gear-box will allow for 
tw o speeds, which can be selected by  experim ent to  give ra tes of shear 
sim ilar to  “ ingoing ” and  “ outgoing ” mud.

The largest source of error in  th is m ethod is the  correction for specific 
gravity  of the mud. To obtain comparable results a ll readings m ust be 
corrected to  a  standard  head. This cannot be done accurately unless 
im m obility slopes are known. W ith  similar types of m ud such as m ay 
be obtained on one field, im m obility slopes m ay differ little  enough to  allow 
a  single slope to  be assumed, and the correction then  becomes :—

r  =  rx +  (H  — H J  tan . 0

when r is discharge ra te  a t  head H  
r 1 is discharge ra te  a t  head H x 

and 0 is the immobility.

An approxim ation necessary on account of tim e is the  equilibrium value, 
there being insufficient tim e to  shear the  m ud un til its  viscosity is really  
constant. The m ud m ust therefore be sheared un til the  ra te  of change of 
viscosity falls below a certain standard.

I t  can be seen from the above th a t w ith the lim ited tim e available for 
routine tests  viscosity readings m ust rem ain an  approxim ation w ith a 
lim ited application.

4 6 2  DARLE Y  : CONTROL OF DRILLING MTJD IN  THE FIELD.

* This is a viscom eter of the Marsh type designed to m eet Trinidad conditions as 
a result of discussion between interested members of the local I.P . Branch.
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Cl a s s if ic a t io n  o f  Mu d s .

The particles comprising a mud m ay be divided in to  two groups : sus
pensory, i.e., those which would suspend themselves i f  isolated and  made 
up into a  scparato suspension—and suspensoids, which are those th a t 
would not. This classification is somewhat indefinite, because the ability  
of particles to  suspend themselves is affected by their concentration. 
Further, the  division between suspension and deposition is by no means 
sharp, and tim e m ust always be taken  into account. B u t while there is a 
group of particles the  classification of which is uncertain, the  great m ajority  
fall clearly into one or other of the  groups.

I f  a suspensoid m ud is diluted by two or three tim es its  volume w ith 
water, then  the particles which are im m ediately deposited are suspensoids. 
This analysis is rough, b u t simple and  quick. The use of the  term  sus
pensoid is perhaps unfortunate in view of the fac t th a t m any workers use 
i t  to  denote a hydrophobic sol.

The suspensory group is m ainly composed of particles of colloidal 
dimensions. These can be classified as hydrophilic or gel-forming colloids 
and hydrophobic colloids. The distinction between the  two is very marked. 
Hydrophilic colloids give a very much more rapid rise in viscosity w ith 
increasing concentration. They are also responsible for the thixotropy, 
including, of course, the  form ation of gels. I t  is therefore to  be expected 
th a t  they  will have a predom inating effect on the mud, and the proportion 
and properties of those present are the  m ain factors in determ ining its 
behaviour.

The suspensoid group consists broadly of inert particles of clay, sand, 
and barytes o f dimensions greater th an  colloidal. Their effect on the  vis
cosity of a  suspension is relatively small, bu t increases w ith their concen
tra tio n  un til they  eventually form a m echanical structure. The particle 
size of suspensoids largely determ ines their effect on the  viscosity of a 
suspension. (See Reid and Evans 2—“ Drilling Mud.”)

The behaviour of a m ud can be controlled by  its  composition. The 
necessary viscosity for the  prim ary functions is best supplied by gel-forming 
colloids, because of their thixotropic nature. On the o ther hand, too high 
a  concentration is highly undesirable, because of the high viscosity involved. 
Suspensoids are only desirable in  a  m ud to  supply weight. Hence their 
specific gravity should be as high as possible. The greater their particle 
size the less their effect on the  viscosity, bu t particle size is lim ited by two 
factors. In  the  first place, a  balance m ust be struck between particle 
size and  the  concentration of gel-forming colloids necessary for suspension. 
In  the  second place, too large a  particle size will cause too much abrasion.

Now, i t  has been seen th a t the viscosity of a m ud is a som ewhat difficult 
th ing  to  determ ine, and even when determ ined i t  gives only lim ited in 
form ation about the  mud. I f  a  simile m ay be used, a high viscosity is 
like the tem perature of a sick m an : i t  shows th a t  he is ill, bu t does not say 
w hat is wrong with him. Since the  properties o f a m ud m ust be determ ined 
by  its composition, much fuller inform ation about all aspects o f its  behaviour 
can be obtained from an analysis. The au thor has used a lim ited form of 
classification which has given good results w ith the  similar types of m ud 
such as are obtained from one field. In  this system  unloaded clay muds are
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classified according to  the ratio  of the viscosity to  the percentage of solids 
by  volume. This ratio  is the essence of the  classification, because, since 
the particle-size distribution of the  suspensoids of the norm al drilling 
m uds is very much the same, i t  is an  indication of the  colloidal properties, 
the  higher the  viscosity for a given am ount of solids, the  greater th e  strength  
of the gel-forming colloids. I t  is also held th a t  the  action of the  gel-forming 
colloids is th e  basic factor in  determ ining the  behaviour of the mud. A

F i g . 5.

simple way to  express results is to  select some clay as standard  and  measure 
its  viscosity a t  various concentrations. The viscosity of a te s t clay is 
then  compared w ith these, and  the concentration of the standard  clay 
required to  give the  same viscosity as the  te s t clay will be a comparison 
of the ir colloidal properties. Thus a  SO-77 lb./cu. ft. clay means a mud 
weighing SO lb./cu. ft. th e  viscosity of which is the  same as a 77 lb./cu. ft. 
m ud of the  standard  clay. Since these two figures give an  expression for 
the  concentration and natu re  of the  suspension, quite a good opinion m ay 
be formed of its  behaviour.

I f  the m ud contains barytes it, m ust be analysed and considered as two
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components, the  clay mud as the base and  the barytes. The m ud is first 
evaporated to  dryness and  the specific gravity  of the  solids determ ined. 
The to ta l percentage of solids by volume in  the  original m ud is then  cal
culated, and from it  and the  weight per cu. ft. th e  clay base can be easily 
calculated or obtained from a chart. The concentration of the clay base 
being thus determined, i t  rem ains to  obtain a measure of its  colloidal 
properties. In  a previous experim ent various concentrations of the same 
standard  clay were loaded with various am ounts of barytes and  the viscosity 
taken  in  each case. A curve of viscosity against barytes content was then 
draw n for each concentration of th e  clay base (Fig. 5). W hen testing  a 
m ud, its viscosity is found, and the am ount of barytes i t  contains is obtained 
from the  above analysis. The equivalent clay base of th e  standard  clay 
is the one which gives the  same viscosity as the  te s t m ud for the same 
percentage of barytes. The ratio  of the  concentration of clay base of the 
te s t m ud to  the  equivalent standard  clay base is a comparison of their 
colloidal properties. The results are expressed as before. Thus a  100- 
80-77 lb./cu. ft. m ud means a  m ud weighing 100 lb./cu. ft. I f  a ll the  barytes 
were removed it  would weigh 80 lb./cu. ft. and would have the same vis
cosity as a 77 lb./cu. ft. standard  clay mud.

The au thor has used th is system  on daily samples from drilling wells 
with satisfactory results. The m ain difficulty is th a t, to  yield com parative 
results, the  m uds should all be in th e  same electro-chemical condition, 
whereas, of course, the  muds came in  from the  wells in varying stages of 
chemical trea tm en t. The only way to  overcom e.this difficulty is to  tre a t 
the  m ud witli the  usual reagents and use the  lowest viscosity th a t can be 
obtained. In  preparing the  curves, th e  standard  clay was, of course, 
similarly treated . While this probably does no t always give stric tly  
com parative figures for the ac tual composition of the  mud, y e t as a  practical 
means of predicting the  behaviour of muds i t  works ou t very  well.

F or the  sake of convenience in  drawing graphs and compiling records 
the author uses the ra tio  of the  percentage solids in the  equivalent standard  
clay base to  th a t  in the  te s t clay base as an indication of the colloidal 
properties. This ratio  has been called the “ colloidal index,” and  the higher 
i t  is the  higher is the  proportion of gel-forming colloids. I t  is no t a  very 
satisfactory term , because, if  a  m ud is diluted and  tested  a t  various stages 
of dilution, its  colloidal index changes. This is prim arily due to  the  shape 
of the  viscosity-concentration curves.

Since th ixotropy also depends m ainly on the am ount of the gel-forming 
colloids present, it  is reasonable to  expect some kind of relationship between 
i t  and the colloidal index. Fig. 6 shows the th ixotropy and  colloidal 
index taken  directly from the results o f a num ber of consecutive daily 
tests. An exact correlation cannot be expected in view of the o ther factors 
involved. The principal one of these is the  fact th a t  the th ixotropy was 
m easured in a ll stages of chemical trea tm en t, whereas the colloidal index 
was determ ined after the optim um  dose had been added.

Fig. 7 shows how the  general level o f the  viscosities a t  the  well are 
dependent on the clay base and the  colloidal index. The viscosity in each 
case was taken  by averaging the viscosities recorded by the drillers during 
the  12 hours before and  a fte r the sample was taken. The samples included 
all types of mud up to  about 105 lb./cu. f t. The higher weights cannot be
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F i g . 7.
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O N  T H E  G E N E R A L  L E V E L  O F  V I S C O S I T Y  A T  T H E  W E L L .
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expected to  give good correlation, since the driller’s viscosities are not 
corrected for specific gravity. I t  can be seen how the  muds of higher 
colloidal index give higher viscosities for the  same weight per cu. ft. or, 
more clearly, how the  same viscosity is given by  much higher concentrations 
of clays of lower colloidal index. Considering the num ber of variables 
no t allowed for, the  correlation is striking, and is the best proof th e  au thor 
can offer o f the  validity of this system  of classification.

The “ in ” viscosity and gel strength  m ust also depend on the clay base 
and  colloidal index, and i t  has been proved by field experience th a t the  
tendency to  “ gas-cut ” depends on them . I t  is also hoped to  establish 
a relationship w ith the wall-building properties.

I t  is therefore suggested th a t a  fairly complete picture of a m ud m ay be 
gained even by this ra ther approxim ate system  of analysis, and th a t  any 
aspect of the behaviour of the  m ud m ay be judged from  th e  results. 
Experience w ith this system  suggests the  feasibility of control by a more 
complete hydraulic analysis, w ithout using direct viscosity m easurements 
except those taken  by the driller. A fairly rapid  analysis into two or more 
suspensoid groups and a more tru ly  colloidal suspension should present no 
serious practical difficulty. The concentration and viscosity-concen- 
tra tio n  ratio  of this suspension would be the  dom inating factor in  the 
behaviour of the m ud. W ith m oderately d ilute colloidal suspensions most 
of the difficulties of viscosity m easurem ents would be removed. From  the 
experience gained w ith the present system  of analysis i t  seems likely th a t 
the  results would be a  trustw orthy  basis on which to  judge the  performance 
o f th e  m ud a t  the  well, b u t of course much d a ta  would have to  be collected 
to  confirm this.

Co n t r o l .

Many articles and  papers appear on various phases of the  subject of 
m ud, b u t the au thor has no t y e t come upon one giving details for a system  
of m ud control. Therefore a  brief outline of the  m ethod used on tho 
Apex field is given for w hat i t  is worth.

Daily samples are brought into the laboratory from the drilling wells. 
The viscosity a t  speeds corresponding to  the  “ in ” and  “ ou t ” viscosities 
a t  the well are taken  on the  motor-driven paddle viscometer as previously 
described. The effect of chemical reagents is tried  a t  the  fa st ra te  of 
ro tation  because tho results are obtained m uch quicker. Quebracho and 
caustic soda solution, usually in  tho ra tio  1-6 to  TO, is tho m ost common 
reagent. Silicate of soda is sometimes used, and good results are now 
being obtained from compounds containing complex phosphates. The 
gravity  is determ ined by hydrom eter, and a  rough figure is obtained for 
sand content by dilution and  settling. A figure for gas entrained in the m ud 
is determ ined by taking a fixed volume in  a  special density cup, adding a 
m easured am ount of w ater, shaking up and allowing the  gas to  escape. 
The density cup is again filled w ith the  diluted m ud and  weighed. From  
th e  proportion of w ater added i t  can easily be calculated w hat the original 
weight of the m ud would have been had there been no gas in  it, and the 
difference between th is and the  actual weight is an  approxim ate measure 
of tho am ount of gas in  the mud. Tho diluted m ud from the  density cup



is then  evaporated rapidly to  dryness and again weighed. The loss of 
weight gives the  volume of w ater and by difference the volume of the  solids, 
and hence their specific gravity. From  these results the clay base and  the 
colloidal index are ascertained. All results are recorded and a  daily graph 
is kep t of the  more im portan t factors, including the results obtained a t  
the well.

The driller is provided w ith the  local I.P .T . viscometer and a m ud scale. 
He takes readings a t  frequent intervals. W henever th e  viscosity rises 
above a given figure he adds a  “ dose ” to  the  mud. This is repeated  when 
the viscosity rises again. This “ dose ” is fixed on the  results of the 
laboratory tests  described above and is changed from tim e to  tim e as con
ditions change. I t  usually consists of a s ta ted  am ount of chemical reagent 
and  water. The w ater is m easured in by  moans of a  simple constant- 
head m eter discharging through interchangeable chokes. The “ dose ” is 
added over tho  period of one circulation.

The “ dose ” is determ ined as follows : In  norm al circumstances the 
optim um  am ount of chemical reagent is p u t in w ith each dose. This 
am ount is judged from the laboratory te s t and  p ast experience. I f  sub
sequent te s ts  show the  am ount too much or too little , i t  is adjusted  accord
ingly. The am ount of w ater depends entirely on the clay base and  whether 
i t  is desirable to  allow i t  to  rise or to  fall.

The general aim is to  allow' the base to  rise as much as possible, in order 
to  save barytes. Much more d a ta  need to  be collected before i t  can bo 
decided to  W'hat lim it it  is economical to  allow the base to  rise. I t  m ust 
obviously depend largely on th e  drilling conditions and the nature of the  
clay base. A t the  moment, lower bases are held for m uds of high colloidal 
indices because of the higher “ out ” viscosities (see Fig. 7) and the greater 
tendency to  gas-cut.

Careful control of the clay base has been found to  yield considerable 
economies in  the  use of barytes. This is believed to be duo to  the  fact 
th a t  high viscosities are avoided. As soon as the viscosity rises above a 
given figure, the  driller trea ts  the mud. Clay-base control merely repre
sents a  system  whereby the  minimum am ount of w ater is used to  keep 
within the desired range of viscosities. Low viscosities are economical 
because w ith them  less solids are picked up and  dispersed through the 
m ud and, more im portant, there is less tendency to  gas-cut. (This does 
no t take into account the m any advantages of low viscosity to  the driller. 
T hat viscosity can very m aterially affect the speed of drilling, especially in 
deep holes, has been proved several tim es on the  Apex field.) T h a t low 
viscosities are economical in barytes consumption is shown in Fig. 8, 
w'hich gives the  barytes used to  m aintain weight in wells before and after 
the policy u'as introduced in full on the Apex field.

4 6 8  d a r l e y :  c o n t r o l  o f  d r i l l i n g  m u d  i n  t h e  f i e l d .

B l o w -o u t s  a n d  Ga s -c u t t in g .

The connection between blow-outs and gas-cutting is a point which needs 
emphasizing. W ith m ost blow-outs i t  can be shown th a t  the reservoir 
pressure did no t exceed th a t of the hydrostatic  head of m ud o f the  gravity  
th a t  was being m aintained, or even th a t of water. Therefore the  blow-out
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m ust have been preceded by gas-cutting, w ithout which i t  would no t have 
occurred. Such gas-cutting can take  place merely from  the gas in  the 
sand cu t by the b it. Also i t  m ust be rem em bered th a t  gas w ill ten d  to

We//s in chronoiog/cai order
F ig . 8.

D I A G R A M M A T I C  R E P R E S E N T A T I O N  O F  T H E  A M O U N T  O F  B A R Y T E S  U S E D  T O  
M A I N T A I N  W E I G H T  I N  I N D I V I D U A L  W E L L S .

seep into the m ud from sands already penetrated , because of the difference 
in  specific g rav ity  between i t  and the  m ud. This will no t be controlled 
by  the difference in  pressure between the  gas and  m ud column, b u t by



th e  form ation and m aintenance of a good m ud sheath on the face of the 
sand. I t  is significant th a t  blow-outs often occur a long tim e after the 
sand has been penetrated, and frequently when ou t of the  hole when condi
tions for gas-cutting are optimum.

I t  is by no means contended th a t gas-cutting is the sole cause of blow
outs, b u t merely th a t i t  is an  im portan t factor in many. Drilling technique 
should therefore take i t  in to  account, and  below are given some suggestions 
as to  jjvhat steps should be taken. In  the  first place, some means m ight 
be devised whereby the  driller would obtain a rough figure for the  am ount 
of gas in  the mud. I f  a  sharp increase of gas is observed, he is forewarned. 
The addition of barytes is no t a very good remedy. I t  increases the  margin 
of safety, bu t i t  also increases the  viscosity, and hence the tendency to  
gas-cut, and  a vicious circle is ap t to  be established. I t  should be used 
only as a  la s t resource. Every effort should be made to  reduce the am ount 
of the gas in  the  m ud by  lowering the viscosity and degassing. I t  is u n 
fortunate th a t there appears to  be no really  efficient type of m ud degasser 
available, and  some research on th is subject should be am ply repaid. The 
most dangerous period is when the pipe is out of the hole. Before pulling 
out, the m ud should be conditioned and the gas removed. Care should 
be taken  to  see th a t  no fresh gas is entering the m ud. A th in  m ud will 
greatly  reduce the  swabbing effect when pulling out. The above sugges
tions m ay be ra ther vague, b u t work along these lines should lead to  the 
developm ent of a sounder technique, and consequent decrease in the 
num ber of blow-outs.

Co n c l u s io n s .

The system  of control outlined in this paper is based on various assum p
tions and approxim ations the validity  of which is open to  question. This 
is inevitable in any  practical system  un til our knowledge of m ud increases. 
The main thing is to  establish tests which are as com parative as possible 
and to  keep fu 11 records of them  and the results obtained. From  these records 
inform ation is gained and  the system  gradually  improved. This, the 
au thor can say from experience, is no t merely of theoretical interest, but 
yields definite practical results.

The value of good m ud control is only now being fully realized. I t  is 
no t merely a  question of saving barytes, b u t of preventing blow-outs, and 
of preventing damage to  producing sands by w ater in filtra tion ; with deep 
holes i t  often means the difference between making hole or not making 
hole, or, w ith heaving shale, of making hole or losing it. There are m any 
problems connected w ith these points to  be solved, and tim e and  money 
spent on them  should be am ply repaid.

The au thor’s thanks are due to  Messrs. Apex (Trinidad) Oilfields, L td ., 
for permission to  publish th is paper, and  to  Mr. G. H. Scott for frequent 
help and advice.
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D IS C U S S IO N .
T h e  C h a i r m a n  (Mr. L. A. B u s h e  (Apex)), congratulating Mr. Darloy on a very 

interesting and valuablo paper, said that apart from tHo scientific aspect of m ud  
treatm ent there were several questions of a practical nature he would like to ask  
members to deal w ith during the discussion : How m any fields were using the local
I.P .T . viscom eter as their standard fieldmeasuro of viscosity ? W hat lim its of viscosity  
were allowed on the field ? W hat percentage of sand was allowed in the muds, and 
were do-sanders used to any exten t ? W hat types of mud dogassors woro used ?

Mr. Busho also asked speakers to give som e indication as to whether they thought 
it  was worth while continuing w ith these m eetings while the war was on, as they  
would note that very few members of the In stitu te  woro present that evening, and 
the Committee was not sure that it m ight not perhaps be botter to lot the local Branch 
lie dormant until such timo as there was not such a prossuro of work that it made the 
obtaining of papers alm ost an impossibility.

The Chairman then declared Mr. B arley’s paper open for discussion.

M r .  G. H . S c o t t  (Apex) wished to  add his congratulations to those of Mr. Busho. 
The paper was, to his mind, one of the first that had actually tried to strike a balance 
between the purely scientific aspect of mud and the practical side. In  this work 
Mr. Darley m ust be given all credit for having arrived at a basis for mud treatment 
which, although adm ittedly purely applicable to local conditions, did corrolato the  
viscosity of the mud as measured by the driller in  the field w ith the laboratory 
performance.

W ith reference to the caso of ccm ent-cut muds, tho I.P .T . viscometer, owing to  
its  rather considerable head, gave a very high rate of shear through tho orifieo; only 
a few days ago ho had a case where tho I.P .T . viscom eter was only 22 seconds, but 
the thixotropy was so high that the m ud would not even flow through the laboratory 
viscom eter after shearing.

H e would ask tho author to enlarge on tho importance of the colloidal index when 
wishing to got Schlumberger plum m ets to bottom  or when running casing.

Mr. Scott referred to the question of variation in the size of hole. I f  one had changes 
in the size of the hole there was always tho danger, especially in  a deep hole, that tho 
largo hole above the pilot hole would ultim ately build up to tho diamoter of tho pilot 
hole. H e believed Mr. Darley could give som e actual cases of this.

As the author had pointed out, his use of the term  “ suspensoid ”  was perhaps a 
little unfortunate; “ susp en soid” as used in puro colloidal chem istry was rather 
lim ited to tho hydrophobic typo of sol. Ho could think of no other term for particles 
which, although larger than colloidal dimensions, were held in suspension by the nature 
of tho dispersive base and by their concentration.

W ith regard to the question of gas-cutting and blow-outs, Mr. Scott pointed out 
that the m odem  tendency to “ slim  ” holes tended to aggravato tho danger unless 
rigid mud control was observed. In  m any cases tho interstitial gas in the sand 
actually excavated by the bit was sufficient to cause extensive gas-cutting. Further
more, tho tendency to swab a hole when pulling out was increased as hole diameters 
decreased, and it was of prime importance to condition the mud and secure a low 
viscosity prior to a “ round trip.”

M r .  D a r l e y ,  replying, said that w ith regard to tho colloidal index when running 
Schlumberger plum m ets, it  was a point that had to bo taken very much into account. 
If you had a m ud yielding quite a good viscosity a t the well but having a high colloidal 
index, it was going to gol fast, and by the tim e the Schlumberger plum m et got down 
it m ight be thick enough to prevent it  reaching bottom . H e had not done many 
experiments in this direction, but generally found that agents such as quebracho 
would roduce viscosity but did not groatly affect tho rate a t  which the m ud gelled. 
The only solution, he thought, w as to dilute the mud down.

On the point of difforent sizes of hole, he thought perhaps tho w orst case was when 
cavities duo to caving woro obtained, resulting in changes of velocity which caused tho 
deposition of cuttings.
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Mr . G. S. Taitt (United British Oilfields of Trinidad) said he was interested in the 
Chairman’s remarks w ith regard to tho holding of m eetings of the Branch. This 
was the first tim e ho had had tho opportunity of attending one himself, bu t ho felt 
it  would be a great p ity  if tho m eetings had to be given up, though ho quito realized 
the difficulties under present conditions. Ho suggested it  would bo bettor to have 
an occasional paper— say onco in one or two months—rather than close down tho 
Branch altogether, becauso there was always a certain am ount of initiative available.

H e thought Mr. Darley was to  bo congratulated on tho system atic w ay in  which  
he had dealt w ith his particular mud problems.

In  tho first part of tho paper, dealing w ith  flow characteristics of m ud, several 
references were mado to  tho possibility of discounting tho effect of thixotropy e.g., 
in  measuring viscosities after an interval of not more than half a m inute. However, 
th e  speaker had had som e experience of m uds gelling alm ost instantaneously, which 
had prevented the obtaining of accurato viscosities and comparative figures, so that 
ho felt it  could not bo com pletely neglected. H e did not know if Mr. Darloy had 
como across such conditions.
' H e thought the importance of thixotropy had not perhaps been stressed enough 

in the papor, because oven w ith  m ud which showed a very good condition whilo 
circulating, its thixotropy was of great im portance; for example, if the pum ps woro 
shut down, oven for a short tim e, when starting up again high initial pressuro duo to 
gelling m ight causo com plete loss of circulation.

On the question of the colloidal indox, tests m ight bo mado by preparing standard 
m uds; but had Mr. Darloy noticed the change which took place after a period of 
circulation w ith a given mud ? They had observed th at w ith som e m uds tho clay 
contont appeared quito satisfactory a t tho beginning, but after a whilo, possibly duo 
to crushing or grinding of clay particles, tho colloidal content appeared to  have gone 
up.

In  connection w ith  tho degassing of muds, had Mr. Darley had exporionco of 
vacuum  degassifying ?

W ith regard to  plastoring, Mr. Darley hod stated in  his paper : “ Also it  m ust be 
romembered that gas will tend to  seep into the m ud from sands already penetrated 
because of tho difference in  specific gravity between it and tho mud. This w ill not 
be controlled by tho difference in  pressure between tho gas and mud column but by 
the formation and maintenance of a good mud sheath on the face of the sand.”

Some experim ents had been mado which tended to suggest that tho pressuro required 
to deplastor was vory low  indeed w ith a good m ud, and thereforo ho wondered w hy  
Mr. Darloy attached such importance to the nature of tho m ud sheath for holding 
back gas.

M r .  D a r l e v ,  replying on tho question of muds setting instantly due to thixotropy, 
said that ho had, of course, had experience of such a  condition. H is actual remark 
had been mado in connection w ith his tests of the rate of discharge against head. 
H e was m erely trying to establish the relationship and got som e values for the Apex  
field. The m uds used woro all fairly th in  muds, gelling effect was slight, and the actual 
m otion through tho viscometer was quito sufficient to prevent tho thixotropy from 
having any effect. H e quito agreed that w ith  very thick m uds of high thixotropy, 
viscom eter readings were apt to bo vory seriously upset.

Tho change in  viscosity duo to circulation was very readily understandable. Tho 
point was well illustrated by the difficulty in obtaining a  constant viscosity when m ak
ing up a m ud from the raw clay. H is own standard m uds were m ixed by placing in 
a  concrete mixer and rotating for a day, and evon then, on putting them  in the visco
m eter and rotating he could still get a  rise in viscosity over a  period of tim e. This 
was undoubtedly duo to tho particles of the clay becoming more and more dispersed 
and becoming finer; their surface area was increased and colloidal properties camo 
more and more into play.

W ith regal'd to vacuum  degassing, he had no field experience, bu t had tried it in a 
sm all way in  th e  laboratory, just holding a sm all vacuum  of a few inches. Tho 
difference he had obtained was practically negligible.

W ith regard to  plastering, his answer to the question whether gas could seep into 
the m ud against a higher head if there was not a m ud sheath, w as em phatically yes. 
Gas would tend to rise purely because it  was lighter than the mud. I f  one had a
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closed glass tube w ith  mud in it  and an air space a t the top, and the tube was reversed  
end for ond, tho air bubble would go back to tho top. The function o f the mud sheath  
was that of a membrane to prevent that action. Ho had done no experim ents on  
tho force necessary to romovo the mud sheath, but th is m ust obviously bo dependent 
on tho difference between tho reservoir pressure and the pressuro of tho mud column. 
T hat was whero loading of tho m ud was of value.

Mr . Taitt explained th a t he realized tho necessity for som e m ud sheath (which, 
ho assumed, would bo present in any case), but ho wondered if Mr. Darley had noticed  
any difference with muds of different plastering qualitios.

Mr . D arley replied that ho had no comparisons from which conclusions could 
be reached.

Mr . N . H ealey  (United British Oilfields of Trinidad), spoaking on tho question of 
gas entering mud, said that when a sand had been drilled, if the hydrostatic head 
of tho mud was higher than tho reservoir pressure, laboratory experience showed that 
the absorptive effoct would givo rise to gas-cutting, oven though there was a far 
greater pressuro duo to tho m ud than to tho reservoir.

Ho also raised tho point about the abrasivonoss of particles in m ud and particle 
sizo. H e believed particlo sizes had very little  to do w ith abrasive action and it was 
much moro due to  particlo shape. I f  you  had sand particles which were perfectly 
rounded, thoro would be very littlo abrasive action indeod, but if they had sharp 
corners, even if of vory small size, thoy would have considerable abrasivo action. 
Laboratory experim ents could be done w ith particles of different kinds.

Mr . Darley agreed that shape m ust have a very great deal to do w ith it, but, 
given tho same shaped particles, tho larger particlos would give deeper scratches, smallor 
ones having moro of a  polishing effect.

Mr . H ealey  suggested, w ith  regard to  the colloidal index, that if a  standard mud 
could bo prepared— which was adm ittedly difficult— and som e am ount of standard 
clay and water put in  and ground for som e definite tim e, taking some standard clay  
such as Aquagol instead of local Trinidad clay, then perhaps ono could got an alm ost 
universal standard m ud, which would help in comparing m uds in different countries.

Mr . Darley  thought that this would bo a very useful thing for comparing results 
between ono field and another.

Mr . Scott remarked that bentonites were so liable to  variation that ho did not 
think Aquagel could bo trusted any more than clay as a standard.

Mr . D arley  stated that he had had sam ples of bentonites which had com pletely  
lost their gelling qualities merely w ith  age. Thoreforo ho did not think such a sensitive 
clay would bo suitablo for preparing a standard mud.

Mr . H ealey  mentioned tho difficulty in  correlating results on the rig w ith those  
obtained in the laboratory. W ith regard to  viscosity, an even better criterion would 
bo to take the pump pressure and rate of circulation. I f  there was streamline flow 
in the annulus, the laws of viscosity should apply, and from that it  should bo possible 
to get some idea of tho viscosity. I t  would then remain to correlate this w ith tho 
laboratory viscosity.

M r. D a r le y  pointed out that tho troublo would be to  standardize conditions. 
Thoro were so many other im portant factors— e.g., if a change was made from 4-inch 
to  2-inch drilling pipe, the pum p pressures would alm ost double them selves.

D r . A. J. Goodman (Cory Bros.) mentioned a m ud degasscr which he had seen in 
the Oil Weelcly about two m onths previously.

K K
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M r. D a r le y  said ho had recently come across ono which had a vacuum  a t the top  
and baffles to increase tho area exposed to  the vacuum . H e had not used anything 
similar to that. J h

Mr . B ustie said that the Committee hoped to have another paper late in June. 
I f  any member had a particular urge to read a paper before the Branch and would 
write to the Secretary, they  would see what could be done about it

In  conclusion he proposed a vote of thanks to Mr. Darley for his paper, and also 
to tho Apex Club for tho uso of their Clubroom.
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PA R T I.—M ETHODS FO R  T H E  ALK Y LA TIO N  
OF B EN ZEN E.

B y G. S h en , M.Sc., A .M .Inst.Pet., T. Y. J u ,  B.Sc., S tu d .In st.P e t., 
and C. E . W o o d , M.Sc., A .I.C., F .In s t.P e t.

Sy no psis .
Tho principal available mothoda for preparing alkyl (long-straight chain) 

benzenes aro reviewed critically. Seven m ethods aro considered in detail—  
nam ely, (1) F ittig ’s synthesis; (2) condensation of alkyl halides w ith  
benzene; (3) condensation of defines w ith  benzene; (4) condensation of 
alcohols w ith benzene; (5) interaction of inorganic and organic esters w ith  
bonzono; (6) Grignard sy n th esis; and (7) hydrogenation of alkyl aryl ketones. 
Each reaction is considorod and explained in eloctronie term s. Certain 
complicated reactions difficult of explanation on a logical basis and which 
lead to contradictory conclusions can bo explained by, and are in agreement 
w ith, the fundamental ideas of activation and addition of an addend after 
cleavago in accordanco w ith Markownikoff’s rule. Tho first six m ethods are 
considorod unsuited w ith regard to good yield and purity of tho product.

The hydrogenation of alkyl aryl ketones propared by the Friedel and 
Crafts’ reaction (acylation of bonzono) appears to bo tho host m ethod for 
obtaining tho largo quantities of hydrocarbons which aro necessary for tho 
determination of cctano numbers. This process is on the whole of a simple 
character, not ̂ involving rearrangement of alkyl groups, and is unaccompanied 
by sido reactions; further, tho process does not involve a  too-elaborate 
organic tochniquo. Palladium is tho best catalyst for carrying out tho 
hydrogenation. Considering different chemical m ethods of reduction, the  
Clemmensen’s m ethod is to be preferred.

N u m e r o u s  m ethods are available for the  preparation of the  mono-n-alkyl- 
benzenes, and in  a  survey of tho literature certain  m ethods are difficult, 
others easy in  technique. The yield of the  product is, as a rule, low, and the 
pure hydrocarbon can be isolated only w ith difficulty. Thus, a com
parative and critical study  of a ll available m ethods m entioned in  the 
literature has been made. E ight principal m ethods for the  alkylation of 
the arom atic nucleus are in use :—

(1) F ittig ’s synthesis.
(2) Condensation of alkyl halides w ith benzene using alum inium  

chloride (Friedel and  C rafts’ reaction) or hydrogen fluoride.
(3) Condensation of defines w ith benzene in  the presence of hydrogen 

fluoride, sulphuric acid, alum inium  chloride, ferric chloride, or 
phosphoric acid.

(4) Condensation of alcohols w ith benzene in the presence of boron 
trifluoride, alum inium  chloride, phosphorus pentoxide, or boric acid 
(through the interm ediate form ation of R 3B 0 3 from the  corresponding 
alcohol, RO H , and boric acid) and  alum inium  chloride.

(5) In teraction  of inorganic and organic esters w ith benzene in tho 
presence of boron trifluoride, alum inium  chloride, or hydrogen fluoride.

(6) Grignard synthesis.
(I) H ydrogenation of alkyl ary l ketones which m ay be prepared by 

the following principal m ethods :—

4 7 5
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(a) Acylation of benzene by Friedel and C rafts’ reaction.
(b) Grignard synthesis.
(c) Passing the vapours of benzoic and  the  fa tty  acids through 

heated  manganous oxide or thorium  oxide according to  the 
elegant m ethod of Sabatier.

(8) Reaction between cyclopropane and  benzene using as ca talyst 
lydrogen fluoride. The explanation of the reaction possibly involves

tno1o 11in rt?mehaniSm (Simons> Ardrnr, and  Adams, J .  Amer. cliem. Soc., 
19o8j 60j fc/955—2956Ji

** is interesting to  review briefly the m ethods which have a t  tim es been 
utilized for this particu lar type of alkylation.

(1) F ittig’s Synthesis.

The first stage in the accepted explanation of the  F ittig  reaction (Tollens 
and F ittig , Annalcn, 1864, 131, 303) is the form ation of sodium phenyl
b HZ t (AcrC?’ Am er' Ckem- J -’ 1903> 29> 5881 Sohlubach, Ber., 1922,’ 
55, -889), on the im m ediate liberation of the phenyl radical. The second 
stage involves the  reaction of sodium phenyl w ith the  alkyl or aryl halide 
in accordance w ith the  following explanation, in  which i t  is interesting to  
note the  am photeric character of carbon :—

~ : C l: N a : 6 i :

V

The polar compound reacts more readily w ith the  alkyl halide th an  w ith 
the aryl halide, and on this account the yield of alky lated  benzene is much 
better th an  would be anticipated  in  view of the three possible products. 
.Butylene, butane (both formed from the  free radicals), and  diphenyl are 
by-products. Sodium is the  m etal m ost useful for coupling alkyl and aryl 
radicals. Bachm ann and  Clarke (J. Amer. chem. Soc., 1927, 49, 2089) 
ound th a t  the action of sodium on chlorobenzene a t  the  boiling point 

gave benzene, diphenyl, o-diphenylbenzene, triphenylene, 2 : 2-diphenyl-

M
M
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diphenyl and  resinous ta rs ;  further, the  action of sodium on m-heptyl 
bromide gave «-heptane, heptylene, tetradecane, heneicosane, and  high- 
molecular-weight hydrocarbons. Copper, however, is m ost suited for this 
type of coupling.

«-Amylbenzene was prepared by Schramm (Annalen, 1883, 218, 388) 
by  action of sodium on a  m ixture of benzyl bromide and  bu ty l bromide. 
The yield was about 25 per cent, theoretical, dibenzyl and  «-octane and 
some unidentified hydrocarbons being formed a t  the  same tim e. Radcliffe 
and  Simpkin (J . Soc. chem. Ind ., 1921, 40, 119-122t) use benzyl chloride 
instead of benzyl bromide, and  the  yield is sim ilar to  th a t  obtained by 
using benzyl bromide, bu t requires a longer tim e for completion of the 
reaction. «-Amylbenzene was also prepared by Radcliffe and  Simpkin 
(loc. cit.) by treating  a  m ixture of phenyl bromide and am yl bromide with 
m etallic sodium, the  yield being two to  three tim es greater.

Possible combinations of organo-sodium compounds and organic chlorides 
in th e  F ittig ’s synthesis of «-amylbenzene have been studied recently  by 
Morton and Fallwell (J. Amer. chem. Soc., 1938, 60, 1429-1431). The yield 
was low (5-11 per cent.). However, a b e tter yield (54-70 per cent.) was 
obtained by using sodium benzyl instead of sodium phenyl.

In  view of these side reactions, which, in certain  circumstances, m ight 
well overwhelm the required synthesis, the  F ittig  reaction is no t satisfactory 
for preparing long-chain benzene homologues, the isolation of which in the  
pure condition from complex by-products entails elaborate technique with 
consequent dim inution in yield.

(2) Condensation of A lky l Halides with Benzene in  the Presence of A lum inium  
Chloride or Hydrogen Fluoride.

Friedel and  Crafts (Compt. rend., 1877, 84, 1392, 1450; cf. Ashdown, 
Industr. Engng Chem., 1927, 19, 1063) synthesized amylbenzene using 
am yl chloride; the hydrocarbon, however, had  b.p. 185-190°. According 
to  recent literature, «-amylbenzene has b.p. 205-3° (Simon, Bull. Soc. 
chim. Belg., 1929, 38, 47) and  the te rtia ry  compound boils a t  190° (Verley, 
Bull. Soc. chim., 1898, (3), 19, 67; Tzukervanik, J . Gen. chem. U .S.S.R ., 
1935, 5, 117). This indicates either th a t  the  am yl chloride used by Friedel 
and  Crafts was no t the  pure norm al compound, or, if  such was employed, 
then  rearrangem ent of the  «-am yl group had  taken  place in  the reaction. 
Simon and  Archer (J. Amer. chem. Soc., 1938, 60, 2953) obtained only fair 
yields of the alkylated  benzenes by using hydrogen fluoride. From  «-propyl 
bromide a  48 per cent, yield of propylbenzenes (containing 88 per cent, 
isopropyl and  12 per cent, m-propyl) and from feri.-amyl chloride a 41-5 
per cent, yield of mono-terf.-amylbenzene were obtained. The following 
shows the ease of rearrangem ent of the halides :—

Tomporaturo. Halide. Product.

0°
Higher temperature than 0° 

A s low as —18°

«-Propyl halide 
n-B utyl halide 
n-B utyl halide 
isoB utyl halido 
¿soAmyl halide

t-soPropylbonzcno predominates. 
n-B utyl- and sec.-butyl benzene. 
sec.-Butylbenzene. 
terP-Butylbenzene exelusi%’ely. 
tsoAmylbenzene and ier/.-am yl

benzene.
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The reaction is considered below in term s of electronic structures :— 

CH3-CH2-CH2-CH2C1 +  AlClg — >- [CH3-CH2-CH2-CH2CÎ -  A1C13] 

f o r m e d ! - 011 “  Catalytic~ i 'e'> 110 stable organo-aluminium compound is

[CH3-CH2-CH2-CH2C1 -  A ic y  — > CH3-CH2-CH =  CH2 +  HC1 +  A1C13 

A ctivation of unsatu ra ted  hydrocarbon

CH3-CH2-CH == CH2 — -> CH3-CH2-CH -  CH,
Dissociation of proton from benzene ring :__

H +

A
l +  H

. V : .

? f, the pheilyI radical to  the  ac tivated  hydrocarbon to  give 
the isoalkylated benzene a fte r proton addition :—

CH3-CH2-ÇH-CH2 CH3-CH2-ÇH-CH3

+  H+ — > | f ^ j

The addition of proton H + and  p h e n y l to  the  unsatu ra ted  hydro
x y

carbon is in accordance w ith M arkownikoffs rule (Annalen, 1870 153 
256 ; Compt rend., 1875, 81, 670). The reaction is not the breaking down 
of an  activated  covalent alkyl halide in to  ions g

CH3-CH2-CH2-CH2-C1 — > CH3-CH2-CH2-CH2+ +  c i-

a WOt°n  f  ° “  the; bci«ene  nucleus and  addition of the 
a yl radical to  the residual phenyl grouping, th is would lead to  the 
form ation of a normal-alkylated benzene.

The cleavage of the  halide has been investigated by H. Gilman and  R  R  
B urtner ( / .  A m er chem. See., 1935, 57, 909) in the  firnan se T s the  ferfo
b m m id ^  ^  T k bCGn ° btained from each of fche following’: »-hexyl bromide, »-octadecyl bromide, and »-am yl chloride.
. control of conditions for introducing an alkyl group is easv bu t there 
is possible rearrangem ent and  cleavage of the »-alkyl group.

The use of »-alkyl halide (particularly of higher »-halides) for the prepara
tion of mono-»-alkylated benzenes was therefore not practicable

61 m l  u r n  o b i i 0It -  •“ £  chem. Soc., 1939,
f }}  } ° btained «-tnethylbesazene in  85-90 per cent, o f the

w C n tl I0“  ®thylatl0n  ° f benzene with ethyl chloride and ethyl bromide
' molefC'!k t  ratio  of alum inium  chloride to  benzene was I : 1 The

methg ation of benzene with 3 moles of m ethyl halide gives 1 • 2 • 4 tri
methylbenzene a t  0° and 1 : 3 :  5-trimetliylbenzene a t  100s!



PROPERTIES OF MONO-NORMAL-ALKYLBENZENES. PART I. 4 7 9

(3) Condensation of de fin es  with Benzene.

The condensation of defines w ith benzene in the presence of various 
condensing agents gives the  same products as those obtained from the 
corresponding alkyl halides.

Olefine. Condensing
agent. Product. Reference.

Propeno AIClj uoPropylbenzene Berry and Reid (J. Amer. chem.
bf3

Soc., 1927, 49, 3142).
Slanina, Sowa, and Nieuwland 

(ibid., 1935, 57, 1547).
n-Butene bf3 wonoButylbcnzcnc isomers Ibid.
Propenc HF 84% yield isopropylbenzenc Simon and Archer (ibid., 1938,

60, 2952).
isoButenc HF 44% yield mono-tert.-butyl- benzene and poly-alkyl

ated benzenes
Ibid.

« 96% H,SO* 77% yield ?;-di-ieri.-butyl- Ipatieff, Corson, and Pines (ibid..
benzene and small per
centage of mono- and tri- 
derivatives

1930, 58, 919).

tsoPcntene 9G% n ts o 4 20% tert.-amylbenzene Ipatieff, Pines, and Schmerling
56% diamylbenzcne (ibid., 1938, 60, 353).

tert.-Pentene 96% IIaS04 18% ¿eri.-amylbenzene Ibid.50% di-teri.-amylbenzene
Propene FeClj 91% tsopropylbenzene Potts and Carpenter (ibid., 1939,

61, 603).
tsoButene Fed, 89% teri.-butylbenzene Ibid.
Olcflncs from cracked

P.O. teri.-Butylbcnzcne Malishcv (ibid., 1935, 57, 883).
AlClj Mono-alkylated benzenes Tilichcev and Kuryndin (Neft.

gasoline and kero- (structure of alkyl groups Khoz., 1930, 19, 586).
sinc. apparently not inves

tigated) Kuryndin, Voevodova, and RassOleflnes (sources as FeClj 68% yield mono-alkylated
above) benzenes (alkyl groups kazova (J. appl. Chem.

not normal) (U.S.S.II.), 1937, 10, 877).

Ipatieff, Pines, and Komarewsky (Industr. Engng Chem., 1936, 28, 222) 
have used phosphoric acid as condensing agent.

In  th is case (3), also, the  addition of benzene to  the  olefine takes place 
according to  Markownikoff’s rule. Similar rem arks as made under (2) 
apply here. The preparation of ?i-alkylated benzenes in reasonable yield 
under investigated conditions is impossible.

(4) Condensation o f Alcohols with Benzene.
In  the condensation of alcohols w ith benzene (in the  presence of 

dehydrating agents as B F3, A1C13, P 20 5, H 2S 0 4, etc.) sec.- and iert.-alkyl- 
benzenes are obtained. The reaction proceeds w ith the interm ediate 
form ation of the olefine (cf. Tzukervanik, J . Gen. Chem., U .S .S .R ., 1935, 
5, 117) and then addition of benzene as explained above. Taking «-butyl 
alcohol as an  instance, the first two stages of the  reaction m ay be represented 
th u s :—

j j

CH3-CH2-CH2-CH2-OH +  A1C13 — > \ o - a ic i3
c h 3-c h 2-c h 2-c h 2 

HC1 +  A1(0H)C12 +  c h 3-c h 2-c h  -  c h 2
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The following table shows the products of alkylation.

Alcohol.
fl-Propyl
teoPropyl
n-Butyl
««.-Butyl
»'«oButyltcrt.-Butyl
ùoPropyl
n-Butyl
woButyl
iert.-Butyl
Methyl
Ethyl
isoFropyl

iert.-Butyl

Condensing
agent.

BF,
BE,
BF.
BF,
BF,
BF,
80% H.SO,
ir,so,
H,S0,
H.SO,
A1C1,
A1C1,
A1C1,
A1CI,
A1C1,
A1C1,

P ro d u c t.

isoPropylbenzenc
««.-Butylbenzene
tcrt.-Butylbcnzene
isoPropylbenzenc and poly-sub- stltutcs
««.-Butylbenzene and dl-sub- stltutes
tert.-Butylbenzenc and dt-sub- stitutcs
tert.-Butylbcnzene and dl-sub- stltutes 
21% yield toluene
50% yield ethylbenzene 
tsol’ropylbenzenc
tsoPropylbenzene and ethylbenzene 
84% tcrt.-butylbenzenc 
07% terf.-butylbcnzene

Belerence.

' M& 3 7 f B9S,Oi70)W- -lmf" f W

M1929, 53-54,̂  72 l)'aUer (Mmatsh- Ibid.
Ibid.
Ibid.
Norris and Sturgis (J. Amer. chem. „ Soc., 1039, 61, 1413).Ibid.
H 439)'1 and Itsicl* tihid., 1036, 58, 
Norris and Sturgis (loc. cit.).
Ibid.
lluston and Hsleh (loc. cit.).

The disadvantages of using alcohols are similar to  those o f usinrr defines 
or alkyl halides In  reactions (2) and (3) the  A1C13 or other condensing 
reagent employed reacts ca ta ly tica lly ; in (4), however, A1C1, (P,Or H  SO ° 
etc.) dehydrates and then  the excess A1C13 acts as a powerful ca ta ly st.' *

(5) Interaction o f Inorganic and Organic Esters with Benzene.

The reagents used to prom ote the  condensations are B F , H F  and Alf'I 
Some recent results arc tabu lated  below. ’ 3‘

T able I.

Ester
inorganic.

1. n-Propyl-
sulphato

2. uoPropyl-
sulphate3. n-Butyl-
p b o sp h a tc4. Dictliyi-
sulphate

5. Dlbutyl-
Hulphate

6. n-Propyl-
Buiphite

7. n-Butyl-
sulphite

Con
densing
agent.

BF,

A1C1,

Temp, 
(highest), 

• C.

liefltixcd

70”

70”

60”

Kcfluxed

Nature oi 
alky) group 
in benzene.

isoPropy]

««.-Butyl
Ethyl

Isomeric mix
tures of butyl benzenes n-Propyl

««.-Butyl

% yield 
of mono
alkylated 
benzenes

45

38
11
71-4

43-0

60

41

B.p. of 
mono- 

alkylated 
benzenes. 

” C.

133-137”

105-175”

150-151”

170-172”

Reference.

McKenna and Sowa (J. 
Amer. chcm. Soc., 1937. 59, 1204).Ibid.

Ibid.
Kanc and Lowy (J. 

Amer, chcm. Soc., 1030. 58, 2005).Ibid.

Everett Bowden (J. 
A mer. chem. Soc., 1038, 60, 645).Ibid.

The chief points to  note w ith regard to  these two tables are :__

(a) Boron trifluoride compared w ith aluminium chloride both with
v ^ M ^ A 0) morganic and organic acid esters gives generally lower 
y lelds of the m ono-alkylated benzenes.



(¿1) Using B F3 (1) the iso- or see.-alkylated benzenes are obtained 
from the «-alkyl ester (cf. «-propyl and «-butyl esters); (2) the 
mono-feri.-alkylated benzenes are obtained from the isoalkyl ester.

(c) Aluminium chloride gives normal and no t isopropylbenzene under 
the standardized conditions of the authors mentioned.
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T a b l e  I I .

Ester
organic.

Con
densing
agent.

Temp.
(highest),°c.

Nature of 
alkyl group 
In benzene.

% yield 
of mono- 
alkylated 
benzenes.

B.p. of 
mono- 

alkylated 
benzenes, 

0 C.
Reference.

1. «-Propyl 
formate

BF, ltefluxed isoPropyl 33-4 — McKenna and Sowa (./. Amer, 
chem. Soc., 1937, 59, 1204).

2. ifoPropyl ,, 10-4 — Ibid.
acetate

3. n-Butyl M sec.-Butyl 33-2 — Ibid.
formate4. tsoButyl 
formate - »» fert.-Butyl 300 — Ibid.

5. we.-Butyl « sec.-Butyl 20-0 — Ibid.
formate

6. wc.-Butyl ti 290 — Ibid.
acetate7. n-Propyl 
formate AIClj 00° «-Propyl 00 150-151° Everett Bowden (./. Amer, 

chem. Soc., 1938, 00, 045).8. n-Butyl n 75° «ec.-Butyl 73 170-172° Ibid.
formate

9. tsoPropyl acetate 
10. woButyl

tt Rcfluxed woPropyl 08 145-148° Ibid.
60° fert.-Butyl 33 168*5° Ibid.

acetate11. tsoPropyl 
acetate

HF 80-100° tsoPropyl 53 149-150/ 742 mm.
Simons, Archer, and Randall 

(J. Amer. chem. Soc., 1939, 61, 1821-1822).
12. »-Butyl 

acetate » 80-100° wc.-Butyl 00 170-5-171/ 742 mm.
Ibid.

13. «ec.-Butyl 
wobutyrate » 80-100° » 50 170-171/ 

742 mm.
Ibid.

14. tert.-Butyl 
acetate 80-100° fert.-Butyl 71 170-171/ 

742 mm.
Ibid.

(d) Aluminium chloride reacts in the  usual m anner to  give sec.- and 
terf.-butylbenzenes from n- and  iso-butyl esters, respectively.

(e) Hydrofluoric acid acts similarly to  boron fluoride.
(/) No rearrangem ent takes place on using either B F3 or A1C13 with 

regard to  the isopropyl radical or on using B F3 with regard to  the sec.- 
bu ty l radical.

A mechanism similar to  the Fricdel and Crafts’ reaction m ay be postulated 
for these esters on using aluminium chloride. Co-ordination w ith the 
oxygen of the  ester grouping occurs, followed by addition of the alkyl 
radical and the residual complex a t  the double bond of the  arom atic ring, 
then  the elimination of the acid.
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which virtually  am ounts to  the addition of the  ions activated  C3H 7+ and 
R-C02~ a t  the double bond. Co-ordination of B F3 results apparently  in 
olefine form ation :—

CH,-CH0-ÇH

I
R  H ® e Fa — y CHg'CH CH2 +  (BF30 2C R )-H +

CH3CH-CH2 +

[cf. (BF4)~H+, (BF3OCH3)-H +, (A1C14)-(R C 0 )+] 
then prototropic change and addition take place :__

+  H  CH3-CH-CH3

A  -  A
^  V

In  the  case of (a), the normal butyl esters and A1C13 or B F3, the  in ter

m ediate is activated butene-1 (CH3-C H 2CH-CH2), which forms sec.-butyl- 
benzene; (6), the sec.-butyl esters and B F3, the  interm ediate is activated

butene-2 (CH3-CH-CH-CH3), which forms sec.-butylbenzene; (c) the 
isobutyl esters and A1C13 or B F3, the  interm ediate is activated methyl-

propene CH2̂ , which forms tert.-butylbenzene.

In  all cases the hydrogen (Proton) or “ positive ” p a rt of the benzene 
nucleus adds to  the  end carbon atom  (-CH2 or -C H -) (Markownikoff’s rule) 

So far as is known, no normal alkylated benzenes (higher than  propyl) 
can be form ed by m ethods (2), (3), (4), and  (5), although the known reversal 
ot M arkownikoff’s rule (addition of haloid acid to  defines in  the presence 
of peroxides) would indicate the possibility of their form ation under 
modified conditions.

(6) The Grignard Synthesis.
The form ation of th e  co-ordination complex

p  A E t E t  : I :  E t

I ^ C S  “ e
+ M  E t  R  E t

proceeds more easily with alkyl or aryl iodides than  with other halides 
for the  valency electrons of the iodide ion move under the action of much 
weaker fields th an  the valency electrons of the chloride or fluoride ion, and 
so need much less energy of activation before they  are released to  form the 
complex.* I t  is to  be noted th a t in m any instances th e  alkyl iodides are 
less easy to  prepare in good yields th an  the corresponding chlorides.

Further, as the  molecular weight of R  increases, so the form ation of the 
complex becomes difficult. Recently  Oldham and Ubbclohde (./. chem.

* T *“e ° rb its  ° f ^  valency e lectrons in chlorine an d  i ts  com pounds a rc  m uch 
d o so r to  th e  cen tra l nucleus th a n  m  iodine a n d  its  com pounds w here o th e r electronic 
shells in te rvene . u
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Soc., 1938, 201) investigated the  products of the  reaction of various higlier- 
molecular-weight halides on magnesium in the presence of ether. They 
showed th a t the three reactions (a) form ation of the Grignard complex,
(b) the  W urtz reaction (2R I +  Mg =  R a +  M gl2), and (c) the form ation of 
olefine and  saturated  hydrocarbon (C12H 25I  - f  C12H 25MgI =  M gl2 +  
C12H 24 +  C12H 26) take place concurrently. The ex ten t to  which each 
reaction takes place depends on the alkyl radical and halogen.

E ven considering the preparation of the lower alkyl magnesium complex, 
C2H sMgBr, efficient cooling and stirring are essential to  prevent the side 
reaction : 2C2H 5Br +  Mg — >■ C2H 4 +  C2H 6, which is favoured by rapid 
addition of the bromide and by too small a concentration o f ether (Wood 
and Scarf, J . Soc. chcm. Ind., 1923, 42, No. 2, 13t).

Thus the Grignard reagent with higher alkyl halides gives higher hydro
carbons in poor yields oidy, such reactions being used as a  last resort.

On the other hand, interaction between RMgBr and  C6H 5Br gives 
diphenyl if  the  reaction goes too violently. Considering the following 
reaction, R H al +  R 'M gH al — > MgHal2 +  R R ' the  yields are poor, 
particularly  w ith te rtia ry  halides. A modification which gives better 
yields involves the use of arom atic sulphonic acid alkyl esters :—

I t  should be mentioned, however, w ith regard to  the  use of alkyl halides 
in other types of synthesis, th a t the  chain of an  alkyl halide m ay bo 
lengthened by three carbon atom s by treating  its  Grignard reagent w ith 
y-chloropropyl-p-toluenesulphonate :—

This alkyl halide can now be used in  hydrocarbon synthesis.

(7) Hydrogenation of A lky l A ryl Ketones.
The controlling of the hydrogenation of the  ketone to  the  second stage 

— viz., the  aryl hydrocarbon—is one requiring considerable experience of 
hydrogenation technique :—

The first stage yields the secondary alcohol, whilst the  final yields the 
completely hydrogenated ring hydrocarbon.

A study  of certain methods of hydrogenation of the ketone to  the 
corresponding aryl hydrocarbon was made.

/ V  / %
II I +  R 'M gHal — > R R ' +  II I

CH3 CEL

SOgMgHal

c h 3 CH3

s o 3-c h 2-c h 2-c h 2ci S 0 3MgBr

CO(CH2)„CH3 CH2(CH2)„CH3
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(a,) Palladium as Catalyst.—H artung  and  Crossley (J. Auier. diem. Soc., 
1934, 56, 158) reduced ethyl phenyl ketone in  alcoholic solution to  propyl- 
benzene, using palladinized anim al charcoal which was prepared according 
to  the  direction of O tto and  Schroeter (Per., 1927, 60, 633). The m ethod 
was claimed to  be successful for the  complete interm ediate reduction of 
ketone to  hydrocarbon w ithout the form ation of secondary alcohol or 
alkylcycZohexane.

(b) Platinum-black as Catalyst.—Vavon (Compt. rend., 1912, 155, 286) 
hydrogenated acetophenone in  60 per cent, aqueous alcohol, giving almost 
pure methylphenylcarbinol. In  ether, alcohol (absolute), ethyl acetate, 
or acetic acid, however, the product was ethylcycZohexane. So the control 
o f the second hydrogenation stage is rendered very difficult.

(c) Nickel as Catalyst.—The ac tiv ity  of catalytic nickel depends on the 
m ethod of preparation. The tem perature used for reduction of the  oxide is 
an  im portant factor. Darzens (Compt. rend., 1904, 139, 869) and  Brunei 
(Ann. Chim. Phys., 1905, 6, (8), 205) found th a t  the  higher the tem perature 
of reduction the  feebler was the activ ity  of the  resulting n ickel; hence 
hydrogenation of the benzene nucleus is slow w ith catalyst prepared above 
300° C.

In  the  presence of nickel reduced above 300° C. of m oderate activ ity  
a t  190-195° C., Darzens (loc. cit.) prepared ethylbenzene from aceto
phenone and  similarly butylbenzene from benzyl acetone. A more active 
catalyst causes the hydrogenation of the  arom atic nucleus. Sabatier 
and M urat (Compt. rend., 1912, 155, 385) prepared dicycZohexylpropane, 
CGH n (CIi2)3C6H llJ from dibenzyl ketone using nickel a t  175°. A t higher 
tem peratures—i.e., a t  250-300° C.—H aller and Lassieur (Compt. rend., 
1910, 150, 1013) hydrogenated m ethyl nonyl ketone using nickel, and 
obtained nonane, C9H 20, a pinacono, C9H 19C(CH3)2,CO-C9H 19, and other 
products. Further, Lassieur (Compt. rend., 1913,156, 795) reduced acetone 
above 200° over n ickel; isopropyl alcohol and  pinaeone were no t formed, 
b u t mesityl oxide and phorone were the  interm ediates, being subsequently 
reduced to  m ethyl {.sobutyl ketone and dii.sobutyl ketone. Therefore 
nickel a t  higher tem peratures gives abnorm al products.

(d) Chemical Methods of Reduction.—In  general, chemical m ethods of 
reduction of ketones give poor yields of alcohol or hydrocarbon, due to  side 
reactions. For instance, w ith sodium or alum inium  am algam  an  aliphatic 
ketone is reduced to  the  corresponding secondary alcohol and  a  pinaeone 
which m ay be the chief product.

Ziegler, Dcrsch, and W ollthan (Annalen, 1934, 511, 13) prepared alkyl- 
bonzenes from alkyl aryl ketones by the K ishner—W olf m ethod of reduction. 
The semicarbazone is heated  w ith sodium in absolute alcohol a t  180° C. 
in an autoclave for 14 hours. They found m uch difficulty in the reduction 
of higher ketones. The yields of alkylbenzenes obtained, except amyl- 
benzene, are no t given.

Clemmensen’s m ethod (Per., 1913, 46, 1838; 1914, 47, 683) of reduction 
by means of zinc amalgam and hydrochloric acid is in  general use for the 
preparation of hydrocarbons from ketones. Simon (Bull. Soc. chim. Belg., 
1929, 38, 47), using Clemmensen’s m ethod, obtained am yl- and  hexyl- 
benzenes in  54 per cent, theoretical yield.

In  view of the above, i t  m ay be concluded th a t  palladium  is the best
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catalyst and  in chemical m ethods zinc am algam  is the best reducing agent. 
B oth  m ethods are being used in  th is  laboratory for the  reduction of alkyl 
aryl ketones.

Methods for the Preparation of A lky l A ryl Ketones.
Alkyl aryl ketones of higher molecular weight are no t listed. The 

methods employed for their preparation are numerous. Certain of these 
m ethods are compared below.

(a) Acylation of Benzene by Friedel and Crafts’ Reaction.—Acylation by 
th is process is a very reliable m ethod w ith no rearrangem ent of alkyl g ro u p ; 
this stab ility  of th e  addend is readily  understood on consideration of the 
mechanism given below. I t  is applicable to  a  variety  of reactan ts 
(cf. Galloway, Chem. Rev., 1935, 17, 327).

The co-ordinate compound of the acyl chloride and aluminium chloride 
initially  in teracts with the arom atic hydrocarbon a t  the  double bond, which 
addition is im m ediately succeeded by the elim ination of hydrochloric acid; 
further, the aluminium chloride forms a  stable addition compound with 
the product of the reaction. In  other words, the alum inium  chloride 
labilizes the  chlorine in itially  (cf. Schaarschmidt, Z. angew. Chem., 1924, 
37, 286)

CH3-(CH2)n-COCl +  AlClg — > [CH3(CH2)„C0]+[A1C14]- conducting

Simons, R andall, and Archer (J . Amer. chem. Soc., 1939, 61, 1795-1796) 
have dem onstrated the effective use of hydrofluoric acid in  tho synthesis of 
ketones from arom atic compounds and  carboxylic acids, anhydrides, and 
acyl halides. The yields increase w ith increasing am ounts of hydrofluoric 
acid.

(b) Method Employed by Sabatier.—Sabatier and Mailhe (Compt. rend., 
1914,158, 830) prepared a series of alkyl ary l ketones by passing a  m ixture 
of the  fa tty  and benzoic acids in  the  vapour phase over manganous oxide 
a t  400-450° C. The m ethod is only convenient for preparing ketones of 
lower molecular weight, on account of the  higher fa tty  acids vaporizing 
w ith difficulty. . The physical d a ta  recorded for «-octyl phenyl ketone 
prepared by Sabatier and  Mailhe from pelargonic acid, however, are no t in 
agreem ent w ith our own observations. The m ethod is closely related  to  
tho classical m ethod (Williamson) of the  preparation of ketones by distilla
tion  of the calcium or barium  salts of fa tty  acids under reduced pressure. 
Sabatier in his work “ L a Catalyse ” mentions the  cataly tic  form ation of 
mixed ketones by  the  elim ination of carbon dioxide from benzoic acid 
and  lauric acid or m yristic acid or stearic acid, or even phenyl acetic 
acid using thoria  or m anganous oxide as catalyst. The form ation of three

non-volatile

complex
: Cl :

Cl : A1 : Cl :

HC1 +
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ketones and  their separation present difficulty in  obtaining a particu lar 
ketone in a pure condition.

(c) Grignard Synthesis of Ketones.—The in teraction of acyl anhydrides 
and alkyl magnesium halides to  produce ketones has been the  subject of 
extensive investigation. Ketones are produced in  addition to  te rtia ry  
alcohols. Again, by the carefully regulated action of magnesium complexes 
on acid chlorides and vice versa it  is possible to  prepare ketones, bu t here 
the reaction is no t sufficiently controllable to  give ketones in  good yields 
(Nicholas and  Wood, Investigation, Birmingham University). In  explana
tion, i t  m ay be s ta ted  th a t  the  negative hydrocarbons ions, alkyl or aryl

(alkyl -j- MgUal), a tta ch  themselves readily to  the positively polarized 
atom s of carbon of th e  carboxyl group

resulting in the  easy form ation of a te rtia ry  alcohol. In  both these cases 
i t  is difficult to  stop a t  the  interm ediate ketone stage.

Possibly the action of acid amides on an  excess of the  Grignard reagent 
is a  more promising synthesis for ketones, although varying yields are 
obtained, depending on the amide employed. The amido ac ts in  the 
enolic form

addition taking place a t  the double bond, which results in the form ation of 
the compound

which on trea tm en t w ith acid or w ater readily decomposes to  give the 
ketone.

This reaction should be investigated fu rther; although there is a 
lim itation to  the chain length of R  in  form ation o f the Grignard reagent 
R -M g-I and  the use of the iodide is preferable. (As R  increases, so the 
yield of the  magnesium compound decreases, w ith sim ultaneous form ation 
of olefine and sa tu ra ted  hydrocarbon.)

Y et the use of stearam ide and  palm itam ide (cf. R yan  and Nolan, Proc. 
Irish  Acad., 1912, 30, 1) to  form ketones opens up the possibility of the  
form ation of long straight-chain or branched-chain ketones, and  hence of 
straight-chain or branched-chain paraffins of definite constitution.

The use of nitriles o f the  type of benzonitrile C6H 5CN is also possible, 
bu t w ith nitriles of the  type of benzyl cyanide, C6H 5CH2CN (which approxi
m ates in  properties to  an  aliphatic nitrile), much poorer yields are obtained.

Thus the  length of the  chain C6H 5(CH2)nCN a ttached  to  the benzene 
nucleus, both in this respect and also •with respect to  the m ethods of 
preparation of such semi-aryl cyanides, is stric tly  lim ited.

•NHMgHal

\ 0 M g H a l
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Other m ethods—for instance, the  action of carbon dioxide under certain 
conditions on the  Grignard reagent and  the action  of organo-magnesium 
halides on anilides and free acids—have been surveyed, bu t are no t favour
able for good yields of ketones of the typo required in this investigation. 
I t  is difficult to  arrest the  reaction a t  the  form ation of ketone stage.

I t  is im portan t to  note th a t  the normal action of a  zinc organo-metallic 
compound on an  acid chloride results in  ketone form ation w ith good 
yields :—

R-COC1 +  Z n < f ' — >  RCOR' +  Z n < j 1.

The authors wish to  thank  Professor A. W. Nash for his continued 
in terest in  th is work, which is being published in three papers. H e has 
given every facility  for the  carrying out of the research and  the authors 
are grateful to  him.

Department of Oil Engineering and Refining,
The University,

Birmingham.
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O B IT U A R Y .

VICTOR H EN R Y .

D r . V ic t o r  H e n n y , E uropean representative of Universal Oil Products 
Company, died a t his home near London, on 12th Ju ly , 1940. H e was 
born a t  Salatiga, Java , in 1887, and  was educated in  Switzerland. He 
a ttended  the Technical U niversity a t  Zurich from 1906 to  1910, obtaining 
a degree in  chemical engineering. Three years la te r he gained the  degree 
of D octor of Science in Chem istry a t  the  same university.

A fter leaving Zurich, Dr. H enny joined the staff of the N.V. de Bataafsche 
Petroleum  Co. in  Holland, and  for two years was Acting Refinery Manager 
of the  benzine installation  of th is com pany a t  R otterdam . In  1915 his 
services were loaned by  the Royal Dutch-Shell to  England, and  he worked 
under the  la te  Sir William J . Pope, a t  Cambridge, on the production of 
toluene and  m ononitrotoluene from special Borneo benzine. L ater he 
was W orks Chemist and  W orks Manager a t  H.M. F acto ry  a t  Sandycroft. 
In  1919 and  1920 he m anaged the Portishead Refinery of the  Asiatic 
Petroleum  Co., and  was then  sen t to  California, where he worked in  the 
Shell Refinery a t  Martinez. Throughout th is period he was making an 
intensive study  of cracking processes in  U.S.A.

In  1924 he returned  to  London and was placed in charge of the activities 
of the  U niversal Oil P roducts Company in Europe, Asia, Africa, and 
British Colonies. His early scientific education and  refinery experience, 
together w ith his extensive knowledge o f the  languages and  customs of 
various countries, aided by a  rare charm of m anner, m ade him exceptionally 
suitable for this appointm ent. Thus, he -was able to  develop rapidly the  
cracking of oils in  Europe by  the  Dubbs process. From  the  first un it 
bu ilt a t  Cemavoda for the Omnium In ternational de Pétrole in  1925, of 
500 barrels, to  th e  tim e of his death, some 100 units, of approxim ately 
285,070 barrels daily capacity, w ith 41 licensees, were installed.

D r. H enny took an  active in terest in  the  In s titu te  of Petroleum , of 
which he was a Fellow. In  addition, he %vas a  Fellow of the  In s titu te  of 
Fuel, a  Member of the American Chemical Society, a  mem ber of the  Ameri
can Chamber of Commerce and the D utch Club. In  recent m onths he was 
much concerned about the fa te  of th e  country of his birth , and  he p ar
ticipated  actively in  the forming and  direction of the  work of the  N ether
lands Emergency Committee. Only three weeks before his untim ely 
death  he was presented to  Queen W ilhelmina as a resu lt of his work in this 
la tte r  connection.

Dr. H enny leaves a  widow and four children, to  whom go the sincere 
condolences of a ll ivho knew him. The library of scientific books which 
D r. H enny had  accum ulated during his career has been generously 
presented  to  the  In s titu te  of Petroleum  by Mrs. H enny.
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G eo lo g y  an d  D ev e lo p m en t.
1320.* Wildcat Drilling in 1939. F . H. Lahoo. B ull. A m er. A ss. Petrol. Geol., 1940, 
24, 953-958.—W ildcat drilling w as loss intonsivo in  1939 th a n  in 1938 a n d  fowor pools 
wore discovered.

F ro m  tab les supplied  in th is  review  i t  is show n th a t  du ring  1939 a  to ta l  o£ 8,624,602 
f t. was drilled  in  2589 holes, m aking  270 producers an d  2319 d ry  holes. T hus, 10-43% 
of tho liolos drilled  a n d  12-87% of tho  footago wore successful, th e  averago d e p th  of 
hole being 3331 f t. G. S. S.

1321.* Developments in Eastern Interior Basin, 1939 and First Quarter of 1940. A. H.
Boll. B ull. Am er. Assoc. Petrol. Geol., 1940, 24, 959-969.—Tho E as te rn  In te rio r  
B asin  occupies an  a rea  of approx im ate ly  49,000 sq. milos, of w hich 37,400 sq . m iles 
(76% ) aro in  Illinois, tho  l-oinaindor being in  south-w ost In d ian a  an d  in  W estern  
K en tucky . Tho g reater p a r t  of tho  rocont oil a c tiv ity  in  tho  basin  has also b een  in 
Southern  Illinois.

T he p ap er briefly discusses rocont developm ents, special reference being m ade 
to  tho  now D evonian lim estone p roduction  in  W estern  Illinois. F iv e  pools wero 
discovorod : Sandoval, Salem , Bartolso, Contralia, an d  T onti.

Tho to p  of tho  D ovonian L im estone is from  1100 to  1400 ft. below tho  M cClosky 
oolitic lim estone, an d  probab ly  exceeds 2000 f t. in  th e  deepest p a r t  of tho  basin.

A ll th o  now D ovonian pools aro in a reas of s tru c tu ra l closure as show n on e ith e r 
P en n sy lvan ian  or M ississippian key bods o r b o th ;  m oreover, thoy  ore in  areas of 
previous p roduction  from  shallow er sands. In itia l p roduction  of theso wells is ex 
cep tionally  h igh for tho  area , exceeding in somo eases 10,000 brl. por day.

G. S. S.

1322.* Deep-Sand Developments in Appalachian Region during 1939. T . H . M yers. 
B ull. Am er. Assoc. Petrol. Geol., 1940, 24, 970-973.— D evelopm ents for deop-sand oil 
an d  gas in tho A ppalachian  region during  1939 h ad  d isappoin ting  resu lts . I n  S outhern  
N ew  \  ork an d  N orthern  P ennsy lvan ia  each prov ided  tw o new O riskany gas-pools, 
h u t  th ey  a ll p roved of vory lim ited  o x ten t. Sim ilarly, in Jack so n  Co. (W est V irginia) 
tw o  O riskany pools wore discovered, b u t  noithor has so far boon te s te d  sufficiently 
to  givo ind ica tion  of its  e x ten t.

A m ap  of tho A ppalach ian  a rea  show ing O riskany developm ent accom panies tho 
PaPer- G. S. S.

1323.* Developments in Michigan during 1939. R . B . Newcombo. BuU. A m er. 
Assoc. Petrol. Geol., 1940, 24, 974—993.— D uring 1939 th o  leading fields in  M ichigan 
were : B loom ingdalo (Van B uren  Co.), Tem ple (Clare Co.), an d  W alker o r G rand 
R ap id s (K en t Co.).

T he B loom ingdalo field is tho fa rth e s t sou th-w est an d  th o  shallow est in  d e p th  of 
a n y  size in  South-w ostern M ichigan. I t  w as th e  m o st actively  drilled  fiold in  th e  
S ta te  during  th e  la t te r  p a r t  of 1938 a n d  tho  first h a lf of 1939. P ro d u c tio n  is som e
w h a t sca tte red  an d  thore aro tw o non-productive  saddles on  tho  fold : E as te rn  
B loom ingdalo Tow nship a n d  along tho  B loom ingdalo-C olum bia Tow nship line. 
S ta tis tics  of p ro d u c tio n  are  therefore  given in throo divisions : B loom ingdalo, Colum bia, 
a n d  Mill Lake.
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Tem ple field w as discovered a t  ab o u t tho sam e tim o os Bloom ingdalo, tho  m ajo r 
p a r t  of tho  p roducing a rea  being in  R edding. I t  is a  “ basin  ”  field, p roduction  
com ing from  a  porous dolom itie zono ju s t  below th e  Boll Shale an d  considered to  be of 
Monroe ago.

T he G rand  R ap id s field, a lthough  slow in  developing early  in  tho year] took  on 
m ajo r p roportions rap id ly , and  by Ju n o  a  boom  was in progress. P roduction  is from  
tho  Travorso a t  1750-1900 f t. T he lim estone section  in w hich po rosity  occurs is 
30-50 f t .  th ick , b u t  tho ac tu a l p ay  section  is m uch  loss. Largo q u an titie s  of shallow  
gas have  been found in tho  Beroa (?) producing horizon a t  1070-1100 f t .,  b u t  no com 
m ercial use is m ade of th e  gas excep t for fuel in drilling. Tho G rand  R ap ids field has 
n o t boon prospected  b eneath  th o  T raverse on th e  to p  of th e  stru c tu re .

O ther activo fields in  M ichigan wore Salem  (Allegan Co.), W iso (Isabella  Co.), 
D undee o r Deerfield (Monroe Co.), and  tho W isnor or A kron field in Tuscola Co.

D espite  th e  discoveries, and  increased a c tiv ity  in 1939, those d id  n o t keep paco 
w ith  doclino, and  unless deeper p roduction  or new flush fields a re  found, i t  is con 
sidered  th a t  tho  outlook for 1910 is n o t p a rticu la rly  b righ t. G. S. S.

1324.* Developments in North Mid-Continent in 1939. E . A . K ooster an d  R . F . 
Moyer. B utt. A m er. Assoc. Petrol. Geol., 1940, 24, 994-1010.—D rilling a c tiv ity  in 
K ansas decreased by  ab o u t 14%  com pared w ith  th e  previous yoar an d  by  48%  below 
th a t  for 1937. In itia l  oil p roduction  por well, howovor, incroasod from  an  average 
of 1208 brl. to  1577 b rl. N orton  a n d  Phillips aro now oil-producing counties, b u t  
in  each a rea  th e  discovery well is sm all and  of doub tfu l econom ic im portance. I n  
Shorm an Co. a  gas discovery w as m ade from  th o  C re taceous; th is is of in te res t and  
im portance, as th is  co un ty  w as previously  unproductive.

In  M issouri forty-ono wolls woro drilled  in  1939, b u t, of theso, oighteon d id  n o t roach 
M ississippian rocks. Tw onty-threo  wolls wero drilled  to  horizons sufficiently deop 
to  bo considered “ deep te s ts .”  S tra tig raph ically  th ey  include Pre-C am brian (one), 
A rbucklo lim estone (sixteen), U p p er an d  M iddle Ordovician (three), D ovonian (two), 
an d  M ississippian (ono). R esu lts  of drilling woro definitely discouraging, b u t  failure 
to  produce, due to  s tru c tu ra l irregularities, should  n o t bo regardod as a  truo  m oasuro 
of th e  oil and  gas possibilities of p re-P ennsy lvan ian  rocks.

I n  N ebraska  six  im p o rtan t d ry  holes were com pleted, none of w hich is in th e  F o rest 
C ity  basin. Tho discovery of oil in  th o  Paw noe R o y a lty  Co.’s Boico No. 1, in  Sec. 18, 
T . 1 N , R . 16 E , w as p robab ly  tho  m ost encouraging developm ent in  N ebraska, a lthough  
a t  p resen t th e  well lias n o t been successfully com pleted as a  com m ercial producor.

Som e drilling  a c tiv ity  took  place in  th e  basin  p a r t  of Iow a, b u t  no com pletions 
woro m ado. W olls in  Charlos Mix an d  U nion Counties (South D akota) wore com pleted  
in  Pro-C am brian  rocks, a n d  suppliod m uch  valuab le  stra tig rap liica l d a ta .

G. S . S.

1325.* Developments in Oklahoma during 1939. E . F . Shea. B utt. Am er. Assoc. 
Petrol. Geol., 1940, 24, 1011-1024.— O klahom a in  1939 saw  a  sligh t increase in  drilling 
operations, p a rticu la rly  in ex p lo ra to ry  w ells. New pools and  extensions woro th u s 
added  du rin g  th e  year, an d  showod an  increase over th e  n u m b er recorded for 1938.

L itt le  chango occurred in tho am o u n t of geological and  geophysical w ork carried  
ou t in tho  S ta te , a lth o u g h  oxploratory  operations woro conducted  in  ou tly ing  areas 
aw ay  from  producing pools.

T o ta l p roduction  for th e  S ta te  du ring  1939 w as 153,500,000 brl., a  decrease of 
16,500,000 b rl., or 9-7% , on th o  previous y ea r’s to ta l. O ther th a n  in  tho S t. L ou is- 
M aud a rea  a ll tho  m ajo r p roducing pools were concerned in  tho general docline.

Of a  to ta l  of 2065 com pletions, 268 (13% ) aro classified as oxp loratory  wells. S ix ty  
now discoveries w ere m a d e ; th irty -o n e  pools and  tw enty-n ino  extensions to  old 
pools. Those a re  d is trib u ted  over tw en ty -fou r c o u n tie s : Sominole, w ith  elovon areas, 
an d  P o ttaw ato m ie , w ith  eight, predom inating .

S tra tig raph ically  th ey  aro d is trib u ted  as follows ; th irty -five  in  Pennsy lvan ian  
deposits , eleven in  S iluro-D evonian , and  fourteen  in O rdovician. D esp ite  tho  m any  
discoveries of 1939, only tlrree ap p ear to  he  p a rticu la rly  no tew orthy , viz. H o b a rt 
Pool (K iow a Co.), B yars Pool (McClain Co.), an d  tho  A rbuckle p ro d u c tio n  in  tho 
Frederick  pool (T illm an Co.). G. S. S.
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1326.* Will Illinoiŝ  See Drastic Drop by Year’s End ? A non. Oil W kly , 22.7.40, 
98 (7), 10.— Illinois’ p roduction  is expected  to  declino, due to  a  fall in  th o  D evonian 
o u tp u t of Salem  a n d  to  a  fa ll in  tho  B enoist, McClosky, S te in , an d  A ux Vases p roduction  
th ro ughou t th e  S ta te . Tho p roduction  h isto ry  of tho D ovonian a t  Salem  and  Contralia 
is g iven in  tab u la r form .

I n  general D ovonian wells stop  flowing in  1 to  3 m onths. A t C ontralia  72%  of tho 
Dovonian wolls aro a lready  on  th e  pum p.

A t p resen t th ere  seem s lit t le  hope of largo discoveries. A  200-brl. w ell h as been 
com pleted in  th o  T ren to n  a t  Salem , an d  m any  Dovonian wolls could read ily  bo 
deepened to  th is horizon. T here  is a  possibility  of Dovonian developm ent a t  Loudon.

G. D. H .

1327.* Drilling Comparatively Brisk Despite Curtailment. L . J .  Logan. Oil W kly,
5.8.40, 98 (9), 10.— Tho Ju ly  drilling was loss intenso th a n  th a t  o f Juno , b u t  g reator 
th a n  th a t  o f  tho corresponding period o f las t year. So fa r  th is  y ear com pletions have 
boon n early  a t  tho  1937 lovol.

Tables givo tho to ta l com pletions for tho  first seven m on ths o f th o  years 1933-1940, 
and  th o  nu m b er o f wells drilling in  various S ta te s  a t  tho beginning o f A ugust as 
com pared w ith  tho  sam o da to  in  1939. Tho num bers o f com pletions an d  th e ir  s ta tu s  
aro givon in  o th er tablos. g . p>. H .

1328.* North-eastern Ohio Attracts Major Interest. S. W . T a it. Oil W kly, 5.8.40, 
98 (9), 32.— N orth -cast an d  so u th -eas t from  Cleveland som e 200,000 acres o f  land  
have  been leased, an d  tw o to s ts  have  been s ta r te d  in  tliis  region. Geophysical crows 
aro a t  work.

Tho p re sen t gas-fields o f Ohio are so doploted th a t  th e y  supp ly  only a  fraction  o f tho 
dom estic dem and. Thoro is a  good knowledgo o f th o  geology as a  re su lt o f tho  wells 
drilled du rin g  th e  p a s t 80 years. Tho regional dip is sou th -eas t in to  tho  A ppalachian 
geosyncline. T ypical wells ponotrato  M ississippian, Dovonian, an d  Silurian bods, 
w hich hav e  oil an d  gas horizons. Tho possible p roducing  horizons o th e r th a n  tho  
shallow Big In ju n  aro tho Borea, N ew bury, an d  C linton. The O riskany offors possi
b ilities, b u t  i ts  occurrence is  e rra tic . O rdovician to sts  in  tho E as te rn  fields offer little  
encouragem ent. G. D . H .

1329.* Careful Exploration Required in North Dakota Oil Search. F . C. Foloy. Oil 
Gas J .,  18.7.40, 39 (10), 14.— So far tho  search  for oil a n d  gas in N o rth  D ak o ta  has 
yielded gas alono, an d  th a t  in only ono area.

P re-C am brian rocks do n o t ou tcrop  in N o rth  D ako ta , b u t  a re  only a  few hundred  
foot deep in tho  eas t. Palteozoic bods undorlio all b u t tho  sou th -eas t com er, where 
Crotocoous rests  d irectly  on Pro-C am brian. Tho Palaeozoic th ickens w estw ards to  a  
m axim um  o f ab o u t 6000 f t. Pro-Crotaceous Mosozoic is know n w hich also thickens 
w estw ards. Low er Cretaceous bods aro m issing, b u t tho  D a k o ta  occurs, followed 
b y  tho  B enton , N iobrara, and  Pierro shalos, calcareous beds an d  len ticu lar sandstones. 
M ost o f w estern  N orth  D ak o ta  is underla in  b y  F o r t  U nion sands, clays, an d  lignites. 
Sm all patchos o f Oligocono aro known.

Tho m ain  s tru c tu ra l feature  is tho W illiston  basin, a  con tin u a tio n  o f tho  Lem m on 
geosyncline o f South  D ako ta . I t  m ay  have  a  th ickness o f 12,000-14,000 f t .  o f sed i
m ents. Subsid iary  s tru c tu res  m ay  occur on  tho flanks o f tho  W illiston basin , b u t  tho 
surfaco evidence is n o t vory satisfac to ry . Tho Cedar Creek an tic line  ru n s in to  so u th 
w estern  N o rth  D ako ta , and  has given gas. Geophysical w ork has boon earn ed  o u t 
in  search o f su itab le  s tru c tu res for oil accum ulation.

I t  is believed th a t  oil in  q u a n tity  m ay  bo confined to  pre-C rotacoous beds, a lthough 
tho Cretaceous has show n oil and  gas. G. D . H .

1330.* Production Exceeds New Proven Reserves So Far This Year. IV. V. H ow ard. 
Oil Gas J . ,  25.7.40, 39 (11), 55.—D uring  th e  first h a lf  o f  1940 tho  U.S. p roven  reserves 
declined b y  409,045,094 brl. Only K ansas an d  M ississippi found new  reserves in 
excess o f th e ir  p roduction . I t  seems probablo th a t  m an y  groups of sm all pools will 
bo joined in to  single largo pools, w ith  a  consequent increase in  estim a ted  reserves 
w ith o u t m uch ad d itio n a l drilling.
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A tablo shows fcho production , now discoveries, a n d  extensions to  old fields in  term s 
o f barrels. A socond tablo givos tho  proven  acreage, form ation  thickness, an d  e sti
m ated  reserves for tho  now discovorios a n d  oxtonsions in  th o  different S ta tes.

G. D . H .

1331.* World Crude Oil Production 6,000,000 Barrels Daily. H . S. N orm an. Oil 
Gas J .,  25.7.40, 39 (11), 56.— D uring  tho first h a lf o f th is  y ear w orld crudo-oil p ro d u c
tio n  a tta in e d  a  now poak. Tho m ain  increases were in countrios still a t  poaeo. W orld 
production  roso b y  7-6%, of w hich tho U.S.A. co n tribu ted  G%.

Saudi A rab ia’s p roduction  roso b y  119% to  1,180,000 brl., and  H u n g ary ’s roso by  
114% . I r a q ’s p roduction  has fallon by  50%  sinco tho  m iddle of Ju n e .

T ho production  in  th e  first six m on ths o f 1939 an d  1940 is tab u la ted  for tho different 
countries, an d  a  m ap shows tho locations o f tho  m ain E uropean  an d  E a s t A siatic  oil 
rofinerios, tho capacities a n d  cracking capacitios o f w hich are p resen ted  as to ta ls  for 
th e  various countries. G. D . H .

1332.* Rincon Field of South Texas Being Steadily Extended. N. W illiam s. Oil Gas
1.8.40, 39 (12), 13.— Tho producing aroa covers 1800 acres, an d  there  aro fou rteen

oil sands. T h is is p robably  only a  q u a rte r  o f tho p o ten tia lly  p roductive  area. T h irty - 
six oil a n d  four gas-distillate  wells have  been drilled. Oil is ob tained  from  nino sands 
a t  3500-4300 f t., a n d  gas-distillato  from  4800 ft.

T ho s tru c tu re  appoars to  bo a  domo elongated  n o rth -east-sou th -w est. I t  is 4r-4J 
m l. long an d  3—34 ml. wido. A t tho crost aro 600-800 acres o f  gas an d  d istilla te  p ro 
duction , w hilst dow n dip oil is developed. Tho prosont dovolopmont is m ain ly  on  tho  
north -w ost an d  n o rth , h u t  som e wells have been com pleted on tho south-w ost o f tho  
s tru c tu re . E ach  o f tho  fou rteen  sands w as carefully  te s te d  in a  single well. All th e  
sands a re  n o t  found in ovory well, b u t  m o st wolls have m ore th a n  ono sand. Tho sands 
rango in  th ickness from  10 to  60 f t. Tho first nino sands aro in  tho F rio . Whoro 
sovoral sands occur in one well th ey  are  produced  successively from  tho b o tto m  
upw ards.

Tho p roved  rosorvos aro approx im ate ly  40,000,000 brl., a n d  tho  wolls a re  ra te d  a t  
45-50 b rl./d ay , according to  d ep th . Tho avorago bottom -holo pressure is 1700 lb .I'm.-. 
Two o f tho  wolls aro on gas-lift ; tho  re s t flow.

T ho h is to ry  of developm ent is briefly  ou tlined . G. D . H .

1333.* Mississippi Entering Settled Exploration Stage. G. W obor. Oil G a s 8.8.40, 
39 (13), 22.— Sinco A pril th e re  has boon a  drop in M ississippi drilling, and  th ere  has 
been a  low dcgroo of succoss in rocont exp loration . M any o f  tho w ildcats aro deem ed
to  have been poorly  located  an d  too shallow. Leasing an d  geophysical w ork  havo
also declined.

B lan k e t sands occur in  tho Solma Chalk, E utaw , an d  Tuscaloosa th ro u g h o u t a  wido 
aroa. Thoro aro fow o u tstan d in g  s tru c tu re s  liko Jack so n  or Tinsley, b u t  loss p ro 
nounced s tru c tu re s  havo been show n goophysically— e.g., tho  p roductive  P ickens 
stru c tu re .

Thoro has boon m uch in te res t in  th e  N orth-w ost A labam a basin, w ith  i ts  producing 
possib ilities in  tho  Palæozoic. A sphalt occurs in  ou tcropping M ississippian bods. 
G eophysical w ork has boon going on, a n d  somo w ildcats aro undor way.

Southern  A labam a has been sparsely  drilled. I t  has  gas shows in  tho  up p er beds. 
Two doop to sts  aro to  bo ex tended  th rough  tho Solma.

Tinsloy has a recoverable-reserve ostim ated  a t  24,000,000 brl. Tho m ain  p roduction  
is from  tho  W oodruff sand  a t  tho  base o f tho  Solma Chalk. Tho san d  th ickens to  th e  
n o rth -w est, n o rth , a n d  eas t. W hilst th o  p o ten tia l is 37,500 b rl./d ay , tho p roduction  
averages 8000 b rl./d ay . A  m ajo r fa u lt runs n o rth -ea s t-so u th -w est th rough  th e  field. 
T here a re  p roductive  possib ilities in  tho  underly ing  E u taw , an d  th is  yields oil in  th e  
south-w ost where tho W oodruff is m issing. A sand  betw een tho W oodruff an d  th e  
Stovens o f tho  E u ta w  also yields oil. F au ltin g  m akes subsurface corre lation  difficult.

Pickons has four producers, a n d  i t  is  th o u g h t th a t  th o  p resen t p roduction  is from  
th e  n o rth -w est flank o f th e  s tru c tu re . G. D . H .
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D rilling .

1334.* Drilling in United States. Anon. Oil Gas J . ,  25.7.40, 39 (11), 76.— A s ta tis 
tica l s tu d y  of drilling in  tho  various S ta tes  o f A m erica is m ado. I t  is show n th a t  an  
increase o f  2586 in  tho num ber o f  wells com pleted in th e  U .S.A . du ring  th e  first h a lf  
of 1940 as com pared w ith  th e  sam e period  of 1939 b ro u g h t th e  to ta l  nu m b er o f com 
pletions to  15,053— only six ty -n ine  below th o  num ber recorded for tho  record  year 
of 1937. A. H . N.

1335.* Rock-bit Efficiency and Study of Tool-Joint Life. V. V. H orner. Oil Gas J .,
25.7.40, 39 (11), 171.— Paper presented before Am erican Petroleum Institu te .— A fter a  
deta iled  analysis o f perform ance in  tho Loudon field, i t  is concluded th a t  drilling costs 
m ay  bo m ateria lly  reduced if  th e  following tac tic s  a re  ad o p ted  in  analysing  th e  facts 
in  hand.

F o r b i t  efficiency; (1) D etailed  records should  bo m ain ta ined  for ind iv idual wolls 
regarding b i t  perform ance, such as foo tago/bit, hours on  b o tto m /b it, an d  well avorago 
foo tages/b it an d  penetra tion . (2) To dotcrm ino tho proper typo  o f b it for efficient 
operation , ty p es o f  b its  should be com pared as used in num erical order. (3) T he 
economic range of b it footago an d  p en e tra tio n  ra te  should  ho ascertained  b y  e s tab 
lishing tho  rela tionsh ip  betw een tho tw o an d  its  effects on  to ta l  cost, an d  w ith  tho 
choieo o f wolls tho averages o f w hich fall w ith in  th is  range, op tim um  footago and  ra te  
for each sep ara te  b it  in th e  sequence should he determ ined.

F o r too l-jo in ts studies, periodic inspection  w ith  o rderly  com pilation  o f d a ta  p e r ta in 
ing to  outside-diam etor w ear an d  condition  o f too l-jo in t faeos a n d  th read s can  bo 
u tilized  in  p rov id ing  com parative  m eans o f contro lling  tool-jo in t m ain tenance costs.

T h a t th is procedure is applicable in an  a rea  w here stra tig rap h ic  characteris tics a re  
m ore o r less regu lar an d  w here a c tiv ity  is stim u la ted  to  th e  e x te n t o f  p rov id ing  in itial 
d a ta  has been ind icated  b y  th o  resu lts a t  Louden. A. H . N.

1336.* Application of Tapered Roller Bearings to Oil-field Uses. S. M. W eckstein. 
Oil Gas J .,  1.8.40, 39 (12), 38.—Tho im portance o f selecting tho propor bearings for 
oil-field equ ipm en t w here conditions o f  w orking aro pa rticu la rly  strenuous is em 
phasized. T he principles an d  m echanics involved in  th e  design o f a  tapored  roller 
bearing  aro briefly ou tlined  and  illu stra ted .

T ypical tapered  ro ller-hearing  constructions aro discussed, to g e th e r w ith  th e ir  
respective advantages. These bearings aro ad ap tab le  to  carry  all k inds o f loads, 
rad ia l, th ru s t, and all com binations o f tho two sim ultaneously . I t  is claim ed th a t  
shafts ru n  truo  an d  are  k e p t perm anen tly  aligned.

Tho use o f tapered  roller bearings in  reverse clutches, draw -w orks, an d  ro ta ry  
tab les is stud ied . In  all eases, b y  replacing tho  sliding fric tion  o f p la in  boarings w ith  
sm ooth  rolling friction  less pow er is consum ed in  driv ing tho  m achinery  ; dependable, 
trouble-free service is m ore noarly  a s su re d ; an d  faste r drilling is m ado possible, w ith  
lower m ain tenance an d  rep a ir costs. A. H . N.

1337.* Rotary-Rig Foundations in Gulf Coast Marshes. N . W illiam s. Oil Gas
8.8.40, 39 (13), 42-43.— Design an d  construction  o f foundations for ro ta ry  rigs operating  
on  m arshy  locations are being given m ore s tu d y  b y  G ulf C oast com panies as dop th  
o f  drilling increases, w ith  consequent uso o f heav ier equ ipm ent. P iling  an d  m ats  aro 
w idely used, b u t  a re  usually  sub ject to unoven se ttling  under excessive loads, or 
w eakening by v ib ration . A t a  recently  designed job  in one G ulf C oast field th e  p r in 
ciples o f construction  em ployed gave g rea ter stren g th , support, and  rig id ity  to  tho 
p iling foundations, th ereb y  reducing th e  piling an d  bracing  required . T h u s costs o f 
build ing were su b stan tia lly  reduced.

A p lan  an d  elevation  o f th e  new ly designed p iling foundation  are  included, as well 
as a  discussion o f th e  various aspects o f  design considerations to  be tak en  in such an  
undertak ing . A. I I .  N.

1338.* Combating Loss of Circulation in Drilling and Cementing. J .  B. Stone. Oil 
Gas J .,  8.8.40, 39 (13), 44-45.— A new  m ethod  o f p reven ting  fluid loss b o th  in drilling
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m ud an d  cem enting s lu rry  c ircula tion  consists o f using  a  flaky organic m ateria l, m ixed 
in relatively  sm all proportions in tho comont slu rry  o r m ud. I t s  use is claimod to  bo 
p a rticu la rly  successful.

Tho m ateria l is a  chem ically in ert p ro d u c t, fab ricated  in to  sm all, p a p er-th in  flakes. 
I t  is n o t m ateria lly  dotoriorated  or softonod by  w ater, oil, m ud , or cem ent slurry . The 
p lates are tough a n d  strong  oven w hen wot. Tho flakes a re  specially trea ted  to  give 
th em  a  crinkled  surface, so th a t  th ey  will n o t adhere together w hen w et. T he d ensity  
o f th e  m ate ria l is sim ilar to  th a t  o f m ud, so th a t  th ey  will n o t se ttle .

Tho dim ensions aro given as 0-001 in. th ick , a n d  in  a n  irregular shapo from  J  to  1 in. 
in  averago longth. Tho m ateria l passos easily th rough  tho pum ps. As tho flakos aro 
floxiblo an d  p lian t, howovor, thoy  form  a  shea th  o r cover over th e  rough a n d  irregular 
surface o f a  form ation by  being stra ined  o u t o f  th e  circu la ting  fluid.

R esu lts o f  tes ts  m ade  on various m aterials aro givon. A. H . N.

1339.* Drilling Time Lost by Crooked Holes. T. P . Sanders. Oil Oaa ,/., 8.8.40, 39 
(13), 55.—I t  is po in ted  o u t th a t  in  m easuring deviations in  a  bore-hole th e  tes ts  aro 
usually  m ado too fa r off tho  b o ttom . T hus in a  caso citod, w hen 24° -woro m easured, 
a c tu a l dev ia tion  o f tho  well a t  b o ttom  w as 3)°. To avoid  th is difficulty i t  is recom 
m ended  t h a t ; (1) I f  a  float valve is used in tho drill stem , i t  should be placed im m e
d iate ly  ahovo th e  drill collar, so th a t  tho  in stru m en t can  be ru n  as close to  tho  h i t  os 
possiblo. (2) Tho doviation tes ts  should be m ado im m ediately afto r add ing  a  now 
jo in t, so th a t  th e  b i t  will be p ractica lly  on  b o tto m  a t  tho tim e o f te s t. (3) T ests should 
be  m ade frequently , p robably  every 50-200 f t., depending on conditions. (4) Tho 
accuracy o f tho  in s tru m e n t a n d  m othods usod should  be sufficiently high to  show 
deviations o f 0-5° w ith  certa in ty . A . H . N.

1340.* Squeeze Cementing Application and Technique. P . D. Torroy. O il W kly,
29.7.40, 98 (8 ), 08.— Tho conclusions reached from  th is  fairly  long papor aro : Squeeze 
cem enting in  limo form ations has recen tly  show n good results , in g re a t c o n tra s t to  
previous results . E xcollont re su lts  havo been  ob tained  in  W est T exas fields in  sh u ttin g  
off gas b y  th o  use o f chem ical plugging agents.

Sm aller q u an titie s  o f  com ont, whon p roperly  controlled, ap p ear to  bo g iving ovon 
b o tto r re su lts  th a n  tho  largor b a tch es form erly usod.

Tho avorago porcontago o f success in  squoozo cem onting h as defin itely  im proved, 
and  is now  in  tho  neighbourhood o f 70%  for all jobs. Some squeeze jobs havo boon 
a tte m p te d  for th o  exclusion o f w ato r in  ossontially dep le ted  resorvoirs. Tho chances 
o f success fo r such conditions are, however, rem ote.

Tho tondoney for squeeze cem onting before com plotion for red u ctio n  o f gas/o il 
ra tio s  is increasing, an d  is ap p aren tly  giving h o tte r  re su lts  th a n  w here squoozing is 
delayed.

I t  is belioved th a t  tho  speed w ith  w hich largo q u a n titie s  o f  heav y  cem ent slu rry  
drop  in to  tho tu b in g  w ith  th o  circulation  jo in t opon causos a  fluid-ham m er effect w hich 
has been responsible for tho  collapso o f casing. T he su b s titu tio n  o f sm allor q u an titie s  
o f cem ent u sed  in  m ultip lo-batch  cem onting m ay  assist in  correcting  th is  difficulty.

W ato r oxelusion in  tho E a s t T exas field continues to  bo a  problem . A re la tive ly  
sm all num ber o f wolls still co n trib u te  tho  g rea ter percentage o f th e  w a te r p roduced, 
a n d  in view  o f tho  probablo h igh  degroo o f depletion  of thoso areas m ore seriously 
affected b y  w ater, i t  is  doub tfu l w hether correctivo m easures u n d e r such conditions 
will provo to  bo profitablo. A. H . N .

1341.* D rilling Activities. L. J .  Logan. Oil W kly, 5.8.40, 98 (9), 10-12.— S ta tis tica l 
d a ta  for drilling during  J u ly  1940 aro p resen ted  an d  co n tra sted  w ith  corresponding 
periods o f p revious years. Tho papor deals w ith  a c tiv ity  in  th e  various S ta te s  o f tho  
U.S.A. only. A. H . N.

1342.* Exact Measurement oi Casing While Running into Hole. H . E . Gross and  
J .  P . H ays. Oil W kly, 5.8.40, 98 (9), 20.— I n  cases whore casing m easurem ent can be 
checked b y  independen t m ethods— such as w here th e  casing is landed on b o tto m  of 
hole— tho  tw o independent figures for th e  d e p th  should  check to  w ith in  1 f t. in  4000 
f t .  I t  is  rep o rted  th a t  in a  deep well w here careful m easurem ents were essentia l
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dup licate  m oasurom onts chocked to  0-11 f t. in  10,700 ft., w hilst 1 ft./10 ,000 ft. is n o t 
uncom m on.

M ethods for prociso m easurem ents o f casing b o th  in  th e  racks an d  w hen being run  
in to  tho well aro doscribod in  exhaustive  deta il. Tho necessity  of a tte n tio n  to  every 
s tep  in tho  procedure is  em phasized. Troublesom e item s an d  p itfa lls  are stressed.

A procedure is also given for “  juggling ”  pipo— i.e., from  th e  pipo a t  tho top  o f a 
well, jo in ts  m ay  be so selected o r re jected  as to  to ta l a  p redeterm ined  leng th . An 
exam plo is w orked o u t to  illu stra te  th is  procedure.

I t  is po in ted  o u t th a t  a  p ap er on d e p th  m easurem ent b y  m oans o f m ultip lo-strand  
w ire lines appeared  in  Oil W eekly, 22.7.40 ; an d  ono on drill-pipe an d  tu b in g  m easu re
m en ts  in  tho  sam o Journal o f 13th, 20th , a n d  2 7 th  Ju n o , 1038. These five papers 
describe all ossontial m easurem ents involved in oil wells. A. H . N.

1343.* Oil-Held Boilers. A non. Oil W kly, 19.8.40, 98 (11), 19-26.— 'The papor deals 
w ith  tren d s in  oil-fiold boiler design and  use, an d  is illu s tra ted  by  photographs of, and 
ex p lan ato ry  n o tes on, th o  m ain  ty p es o f  boilers com m only found in  praetico.

D uring  tho  p a s t  fow years boiler m anufactu rers havo stopped  u p  tho  ra te d  w orking 
pressure  o f th e ir  top-line steam -generating  u n its  to  a  goncrally  accep ted  high ra tin g  
o f 350 Ib./sq. in ., monnwhilo holding tho  steam -genera ting  u n it -within th e  lim its of 
oil-fiold p o rtab ility  an d  ovorall dim ensions. More recen tly  w orking p ressu res o f 500 
lb ./sq . in. havo boon utilized.

Tho steam  doroo, borrow ed from  loeom otive-boiler p ractice  w here changes in  spood 
and  d irection produced  piling-up o f tho  w a ter, duo to  ino rtia  forces, against ono or tho 
o th e r tu b e  sheets, seems to  bo disappearing  from  th e  oil-field u n it.

S team -liberating  a rea  is being increased. Foam ing  an d  o th e r undesirable s team 
ing characte ris tics increaso in  severity  as steam -liberating  a rea  is re stric ted .

Tho con troversy  over su perhea t is ap p aren tly  n o t yo t so ttled . Tho tw o aspects o f 
tho  question  are  discussed ; b o th  typos of u n its  aro available— i.e., w ith  an d  w ith o u t a  
superheater.

V arious aspects o f  boiler design aro also review ed. A. H . N .

1344.* Light-Weight Drilling Equipment. H . L . F lood. Petrol. Engr, A ugust 1940, 
11 (12), 27-28.— Drilling praetico  in  Illinois is specially stud ied . M ore im p o rtan t 
th a n  an y  o th e r  fac to r as a n  infiuonco on  tho  m an n er in  w hich drilling is conducted  in  
Illinois an d  on tho typo o f  equ ipm en t used  is tho  m a tte r  o f shallow- dep ths. T hus fa r 
2000—3000 f t. are tho averago d ep th s to  w hich m ost o f  tho wolls have been drilled.

Tho drilling eq u ipm en t in uso in  theso  areas is p redom inate ly  o f  tho  light-w eight, 
easily m oved  typo  generally classified as slim -hole o r stream lined  equ ipm en t. M any 
can  be w inched on a  tru ck  an d  read ily  m oved as ono piece. E q u ally  im p o rtan t aro 
th e  tru ck -m oun ted  po rtab le  m asts  an d  drilling m aehinory generally  classed as boing 
of th o  core-drilling typo.

Several en tire ly  now designs in  spuddors recen tly  in troduced  by  various m an u 
fac tu rers aro now being ex tensively  used  in  tho  Illinois fields.

Tho general p ractice  is  to  drill down w-ith ro ta ry  oquipm ent to  th e  to p  o f tho  p ro 
ducing form ation , so t an d  com ont casing, m ovo o u t th e  ro ta ry  oqu ipm ent, and  th en  
m ove in  a  spuddor to  drill o u t tho  p lug  and  eom plote th e  well. A. H . N .

1345.* High-Pressure Salt-water Flow in Drilling Operations. M. L . Cashion. Petrol. 
Engr, A ugust 1940, 11 (12), 90.-—W hen a  drilling well encounters high-pressure s a l t 
w ater flows it  u sually  m oans tho  abandonm en t of tho  operation  if only o rthodox  
m ethods are  em ployed in  an  endoavour to  com bat such  flows. I n  a n  a rea  on tho  Gulf 
C oast tw en ty  te s ts  have  had  to  be  abandoned  because of inab ility  to  cope w ith  tho  s a l t 
w a ter flow alw ays encountered  un d er exeessivo pressure  a t  dep th s of ab o u t 10,000 f t. 
T he p ap er describes th e  procedure of com bating  th is  danger om ployod in  a  woll 
recen tly  successfully drilled to  12,000 f t .  in  th e  sam e area.

T he success of th e  operations was p robab ly  due  to  th e  fa c t t h a t  p rep ara tio n s were 
m ado for ovory possible contingency, a n d  i t  is now  decided th a t  in  fu tu re  operations 
none of tho  ap p aren tly  too  num erous precau tions tak en  will be  e lim inated .

T he tw o chief item s of in te res t, however, were th o  pressure-drilling technique used 
an d  th e  m ud  trea tm e n t, R ela tiv e ly  few innovations w-oro em ployed. Tho pressurp.
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drilling equ ipm en t and  techn ique woro d irec ted  tow ards co n stan tly  m ain ta in ing  a  
back-pressuro on  th e  sa lt fo rm ation . Tho m ud  trea tm e n t p rev en ted  oxcossivo floccula
tio n  of th e  colloid under th e  influonco of tho sa lt wator.

D otails of b o th  theso itom s are fully  given. Tho pressure equ ipm en t in c lu d e d ;
(1) hydrau lic  food ro ta ry , including snubbing  e q u ip m o n t; (2 ) prossure-control equ ip 
m en t on  tho w ell-head ; (3) chokes on tho  m u d  ro tu m  lin o s ; (4) baek-prossuro valves, 
e tc ., in  th o  drilling s t r in g ; an d  (5) extornal-flush d rill pipo, to  porm it going in and 
o u t of tho  holo th ro u g h  th o  drilling packer un d er pressure. E ach  item  is discussed 
separately .

In  th e  m ud  used, silicate of soda was included as a n  ingred ien t to  cou n te rac t tho 
effects of high-pressure sa lt-w ater flown. F u rtherm ore , th e  liquid phase  weighed 
11-8 lb ./gal., against 8-33 lb ./gal. in  tho case of o rd inary  w a ter m uds. Tho o x tra  
w eight in  th e  liqu id  phaso allows fabrication  of high-w eight m uds w ith  a  m uch  lower 
susponded-solids co n ten t th a n  is o rdinarily  noedod. V arious o th e r ad v an tages of 
th is silica te  m ud are discussed.

The p ap er deals fu rtho r w ith  tho  tochniquo and  o th er inciden ta l oqu ipm ent usod, 
w hich nevertheless is boliovod to  havo boon essential to  tho  success of tho projoct.

A . H . N.

1346. Drilling Patents. C. D . B arnes. U .S .P . 2,209,591, 30.7.40. A ppl. 20.1.30. 
W ell-drilling fluid con tain ing  sta rch  and  an a lipha tic  alcohol, besides th e  heavy  solids 
suspension characterized by  low penetra tio n  an d  low gas-cu tting  properties.

C. E . W ilcox. U .S .P . 2,209,619, 30.7.40. A ppl. 3.9.37. Cablo-tool drill-b it hav ing  
a  p ilo t c u tte r  of sm aller d iam eter th a n  tho  in tended  hole and a  ream or eccentrically  
disposed to  tho  vertica l axis.

C .C . M atlock. U .S .P . 2,209,988, 6.8.40. A ppl. 4.3.39. P ipo tongs.

B. H an ly . U .S .P . 2,210,077, 6.8.40. A ppl. 12.10.39. D rill-b it cono-cutter 
bearing  arrangem en t.

T . H . Stancliff. U .S .P . 2,210,101, 6.8.40. A ppl. 30.1.39. D rilling b i t  for ro ta ry
rigs.

O. D uda . U .S .P . 2,210,202, 6.8.40. A ppl. 26.2.38. T ravelling  block construction .

A. C. C a tland . U .S .P . 2,210,279, 6.8.40. A ppl. 18.2.38. R ock  b it  w ith  cu tte rs
on horizon tal ba ll bearings.

C. L . H enry . U .S .P . 2,210,407, 6.8.40. A ppl. 2.9.38. P o rtab lo  derrick , being 
hinged a t  ono end  so th a t  i t  m ay  be lowered horizontally  for tran sp o rt, and  tho  upper 
sections ad ap ted  to  bo telescoped to  sh o rten  overall length .

C. L . H enry . U .S .P . 2,210,408, 6.8.40. A ppl. 8.9.38. M arine-w orking p la tfo rm  
s tru c tu re  in itially  supported  on a  floating bargo, h u t  arranged  to  be  finally supportod  
on firm  b o tto m  by  m eans of tow ers an d  rem oving barge aw ay from  s tru c tu re .

C. M. O’Loary. U .S .P . 2,210,464, 6.8.40. A ppl. 20.9.37. M eans for tak in g  side
wall cores hav ing  in com bination  a surveying in stru m en t for recording d irection  an d  
inclination  of holo sim ultaneously  w ith  coring.

R . T . Cloud. U .S .P . 2,210,795, 6.8.40. A ppl. 16.2.39. M ethod an d  a p p ara tu s  for 
oloctrieally logging a  boro-holo.

S. A. Linnoy. U .S .P . 2,210,815, 6.8.40. A ppl. 23.1.39. T ool-joint pin .

B. F . W alker. U .S .P . 2,210,824, 6.8.40. A ppl. 27.12.38. R o ta ry  drilling tool for 
scraping th e  walls.

J .  H . W illiam s. U .S .P . 2,210,826, 6.8.40. A ppl. 19.4.39. F lu id  pack ing  for a  
swivel.

H. D ockard. U .S .P . 2,210,902, 13.8.40. A ppl. 28.6.38. F ishing tool.
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G. K roll. U .S .P . 2,211,016, 13.8.40. A ppl. 14.9.38. E lev a to r for supporting  pipo, 
possessing a  spocial hingo m echanism  hav ing  horizon tal an d  vo rtical h inging axes.

J .  J .  Jak o sk y . U .S .P . 2,211,124, 13.S.40. A ppl. 11.3.39. M ethod for con tinuously  
exploring boro-holos w hile drilling  by  using tho  drilling  s trin g  as an  olectrode, and  
m easuring resistance of e a r th  to  a  D.C. a t  various d istances from  boro-holo for each 
d e p th  reached, and  rep ea tin g  operations a t  various doptlis.

E . J .  Shaffer. U .S .P . 2,211,173, 13.8.40. A ppl. 6.6.38. P ipo coupling, being a  
too l-jo in t arranged  so th a t  tho  box oxorts a  comprossivo stress on  tho p in ; a  wcldod 
ring  m ado to  avoid  localized stresses.

A . L . Stone. U .S .P . 2,211,178, 13.8.40. A ppl. 21.8.37. M ethod of m ak ing  a  
jo in t-hox  on  ond of pipo.

A . L . Stono. U .S .P . 2,211,179, 13.8.40. A ppl. 12.11.38. Casing jo in t for casings 
of oqual innor diam otcr, ono ond of pipe being belled to  receive tho  spigot ond of tho 
o ther.

J .  A. T y tu s  an d  A . L . Stono. U .S .P . 2,211,183, 13.8.40. A ppl. 12.9.38. R eam er 
for well p ipo-jo in ts.

M. B. C hittick  a n d  A . E . S ch land t. U .S .P . 2,211,254, 13.8.40. A ppl. 3.2.37. W iro 
rope lu b rican t consisting  of viscous m ineral oil, fibrous m ate ria l, an d  from  3 to  20%  
hydrocarbon  polym ers w hich oxidizo to  tough  d ry  coatings on  co n tac t w ith  air.

W . G. L . Sm ith . U .S .P . 2,211,299, 13.8.40. A ppl. 4.1.37. W iro-cable guide.

A . N . T roshkm . U .S .P . 2,211,466, 13.8.40. A ppl. 28.7.39. H ose coupling.

R . E . Lilloborg. U .S .P . 2,211,507, 13.8.40. A ppl. 23.11.38. Self-adjusting  pipo 
w rench.

H . T . B yck, J .  W . E roeland, an d  H . C. L aw ton. U .S .P . 2,211,688, 13.8.40. A ppl.
12.7.39. M ethod of trea tin g  oil an d  gas wolls, du rin g  drilling, w ith  a  fluid of w ator- 
solublo a lg ina te , an  a lkali hydrox ide, an d  a  wator-solublo organic m ate ria l of w eakly 
acidic p roperties an d  an  a lkali pyro- an d  m ota-pliosphato.

C. R . Iro n s. U .S .P . 2,211,696, 13.8.40. A ppl. 23.9.37. T rea tm e n t of wells for 
tho rem oval of m ud-sheaths electrically .

W . A . W arb u rto n . U .S .P . 2,211,803, 20.8.40. A ppl. 7.8.39. M ethod a n d  equip- 
m ont fo r m ultip lo  w hipstock drilling an d  lining.

C. G auth ier. U .S .P . 2,211,973, 20.8.40. A ppl. 22.9.39. F ish ing  tool of tho  p in -tap  
ty p e .

Mi H . Joseph . U .S .P . 2,211,978, 20.8.40. A ppl. 5.12.38. H ose coupling.

B. E . P a rrish . U .S .P . 2,212,040, 20.8.40. A ppl. 28.5.38. Oil-savor w ith  a  boro 
tho  size of w hich is reducible.

J .  E . Hoffoss. U .S .P . 2,212,067, 20.8.40. A ppl. 20.3.39. D rilling  ap p a ra tu s  
consisting of a  d rill-b it an d  a  guide, th e  guide hav ing  a  roam ing tool incorporated  in it .

C. W . T hornh ill. U .S .P . 2,212,086, 20.8.40. A ppl. 27.10.36. F loa t-co lla r an d  
guide-shoe.

C. W . T hornhill. U .S .P . 2,212,087, 20.8.40. A ppl. 27.11.39. W ell-cem onting 
a p p ara tu s  u tilizing  tho  guide-shoe of U .S .P . 2,212,086.

V. B . Zachor. U .S .P , 2,212,108, 20.8.40. A ppl. 23.4.38. Process for trea tin g  m ud 
consisting of clay, w ater, a n d  lignin. A . H . N.
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Production.
1347.* Distillate Fields Bring New Production Phase. B. M ills. Oil W kly, 29.7.40, 
98 (8), 53.— A roviow is m ado of tho  theory  and  practico  of d is tilla te  p roduction  
involving retrogrado  vaporization  an d  gasoline ex trac tio n  an d  recycling of d ry  gas.

R etrogrado  condensation  is tho  change of gas to  a  liqu id  s ta te  following a  reduction  
of pressure. P ressu re  m ain tenance in  a  reservoir of gases in tho  re trograde pressure 
regions becom es necessary. A su b s tan tia l reduction  in form ation pressure is usually  
accom panied  by  a  sharp  loss of fluid th a t  could otherw ise h av e  been recovered as gas 
un d er tho  original reservoir pressure. Conversely, i t  m ay  ho possible, b y  increasing 
th e  fo rm ation  pressure, to  force in to  tho  vapour phaso certa in  heav ier p roducts th a t  
woro originally  in tho  rosorvoir in  th e  liqu id  s ta te . A case is citod w here th is  process 
has p robably  occurred.

Tho n a tu re  of diffusion of tho  injoctod gas w ith  tho w ot gas a lready  in  p lace is no t 
fully  know n, b u t  i t  is believed th a t  som e m ixing does occur. A fow p rac tica l fiold- 
m en  boliovo th a t  d ilu tion  or m ixing is extensivo, b u t  i t  is know n th a t  p ro p er spacing 
of in jection  wells will forco tho  w et gas to  tho  producing wolls w ith  a  m in im um  of 
d ilu tion .

Various p lan ts  aro described. i l .  N.

1348.* Gas Lift Becomes Major Producing Method. A non. Oil W kly, 29.7.40, 98 (8), 
62.—Tho tren d  of gas-lift in sta lla tions appoars to  bo tow ards w ider ap p lica tio n  of 
differential ty p o  -units in holes whero tho rough  s tu d y  indicates n wido v a ria tio n  in 
an tic ip a ted  flow ra tos of th o  well, an d  whore wido rango of w a te r eon to n t m ay  bo 
expectod.

In te rm itte n t  lifts  w ith  eithor clock, pressure, o r com bined surface contro ls tmct a  
p lace in  tho sam e field as au to m atic  in te rm itte r , and  fit p a rticu la rly  w ell in to  a  leaso 
w horein closo regu la tion  of tho  flow w ith in  s ta te d  lim its m u st bo m aintained.^ F o r 
th is ty p o  of p roduction , w ith  increasing w a te r  eon ton t, exchange of th e  m aste r tim ing 
u n it  onablos tho  in te rm ittin g  frequency to  bo varied  as conditions chango.

W hero am ple  gas volum es are  availahlo, oithor th o  p lunger lift or tho  p n eum atic  
flow -cham ber m ay  bo used, a lthough  in  b o th  cases tho  tim e in te rv a l required  betw een  
cycles m ay  in te rvene  to  p revon t oithor from  hand ling  tho requ isito  volum e of fluid 
from  a  woll m aking a  h igh  percentage of w ator. A . H . R .

1349.* Deep Well Pumping. Anon. Oil W kly, 29.7.40, 98 (8), 89.— This papor rep re 
sen ts th e  views of m any  con tribu to rs on tw o questions p u t  to  th em  b y  th e  Oil W eekly  
regard ing  th o  b es t m othod  of artificially  lifting  oil from  10,000-ft. o r doopor wells. 
A sum m ary  of th o  answ ers is as follows : (1) A general inclination  to  leave  th e  so lu tion  
of tho  prob lem  u n til i t  arisos. (2) F a irly  general agreem ent th a t  a ll availab le  m oans 
should  be u tilized  to  ex ten d  th o  p ro p o rtiona te  q u a n tity  recovered by  n a tu ra l flow, 
and  th u s  a t  least delay  th o  necessity  of artificially  lifting  oil from  such  d ep th s . (3) 
B ecause m ost deep wolls m ay  bo expected  to  m ain ta in  a  h igh fluid level in  th e  well 
affcor n a tu ra l flow ceases, i t  will ra re ly  ho necessary to  lift oil from  d ep th s actu a lly  
exceeding p resen t low est pum ping  levels. Therefore cu rren t pum ping  m ethods m ay  
be used. (4) Should i t  hocomo necessary to  l if t  from  th e  b o tto m  of 10,000— 13,000-ft. 
holo, tho  m ajo rity  of engineers a t  prosont th in k  in general term s of somo bottom -hole  
p u m p  a c tu a te d  by  liqu id  pressure applied  from  th o  surface, b y  m oans of gas lift, 
s ta n d a rd  pum ping , electric  centrifugal bottom -hole pum ps or a  com bination  of gas- 
lift w ith  bottom -holo  u n its . A . II . N.

1350.* Modem Equipment Keeps Lifting Costs Low. E . S te rre tt. Oil W kly , 29.7.40, 
98 (8), 96.— T ypical of th o  tren d  tow ards sm aller a n d  choaper p um ping  u n its  is tho 
en try  of th e  pum ping-un it ty p o  of m achine in to  tho  ligh t or strip p o r well fields 
of 5-h.p. loads, tho  ad op tion  of m eta l-to -m etal pum ps in  th e  m edium - an d  low-price 
fields, a n d  th o  uso of hydrau lic  pum ps in  sm all-capacity  wells. O thor im provem ents in 
well-servicing oquipm ent b u ilt for safe a n d  rap id  w ork are  discussed.

Largo u n its  a re  fu rth e r described an d  th e ir  advan tages enum erated . D etails  aro 
given of tho  u n its  m entionod in  tho  first p a rag rap h . Im p ro v em en ts  discussed in  th e
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M ethods of com bating  rod  corrosion an d  sand  form  tho  conclusion. A . H . N .
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of tho separators. Tho calcium -chloride c ircu it is continuous, tak in g  tho  so lu tion  
from  concentra to rs, pum ping it  th rough  tho  refrigeration  p la n t and  in to  tho d eh y d rato r, 
where i t  m eets th e  gas from  tho scrubber and , a fte r deh y d ratin g  it ,  passes th rough  
horizon tal separato rs an d  back  in to  tho concentra te  tan k . A. H . N.

1355.* Exact Technique for Shooting Wells. Anon. Oil W kly , 12.8.40, 98 (10), 
30.— Shooting in  tho Illinois B asin  w henever o u tp u t declines to  uneconom ical levels 
has becomo com m on practice  and  an  exact techn ique has been developed.

T he first stop is to  rem ove tho pum ping  u n it and clean th e  holo by m oans o f a  sm all 
p o rtab le  drilling m achine. A sh o t is lowered and  se t according to  accepted  practice. 
A bridge is p laced im m ediately  above th e  tim e-bom h an d  tho hole is tam ped.

Two tam p in g  m ethods are  in com m on uso : tho  ‘1 pea-gravel ’ ’ tam p , and  th e  o th er 
involving tho  uso o f qu ick-setting  cem ent. These tw o m ethods aro detailed . Tho 
force o f tho explosion is expended horizontally  in to  th e  form ation , an d  n o t upw ards 
in ju ring  th e  casing. Tho to p  of tho casing is loft open in  b o th  coses.

C lean-out m ethods aro described for rem oving tho dobris from  th e  b o tto m  of tho well. 
O rdinarily  tho  tim e tak en  for preconditioning tho well, cleaning ou t, and  replacing 
tho  tub ing  a n d  rods is 7 days. A. H . N.

1356.* Removing Paraffin from Pipe and Sand Face with Carbide. F . R . Cozzens. 
Oil W kly , 19.8.40, 98 (11), 25.— Tho trea tm e n t o f  th e  san d  face w ith  carbide consists 
o f rem oving th e  tu b in g  an d  rods, bailing  tho holo as d ry  as possible, an d  th en  filling 
w ith  w ater. A nipplo or soction o f p ipe ab o u t 8 ft. long, open a t  tho top , w ith  a  slot 
c u t in th e  side, is screw ed in to  th e  casing-head to  p e rm it tho escape o f carbide fum es 
above tho  w orker’s head.

Carbido, in  J  X 1-in. pieces, is rap id ly  dum ped down th e  casing th rough  th e  slot 
in tho fum e-pipe, 100 lb. carb ide/brl. o f w a ter in  tho reservoir. Tho h e a t o f reac tion  
betw een w a te r an d  carbido is sufficient to  raise th e  tem pera tu re  o f tho  w a ter to  100— 
125° F . A fter tho  well lias stood  for an  hour, th e  fum e-nipple is rem oved an d  th e  
shot-holo bailod o u t while tho  residuo, w hich con tains th e  m elted  paraffin, is still ho t.

Tho action  of tho carbido also resu lts in  caving o f th e  sand-body, an d  w hen the  
accum ulation  is rem oved a  fresh sand-faco is p rovided in  tho well. A. I I .  N.

1357.* Distillate Fields Bring New Production Phase. Part IV. B . Mills. Oil W kly ,
19.8.40, 98 (11), 28.— R ecycling p lan ts  a re  considered an  economic necessity  in  dis- 
tilla to  fields if  (1) gas w astage is to  bo avo ided  by  re tu rn in g  unm arketab le  s tripped  
residuo to  tho p roducing form ation , an d  (2) reservoir pressure is to  be m ain ta in ed  so 
as to  p rev en t tho occurrence of re trog rade  condensation  and  subsequen t loss of 
recoverable contents.

O f tho  sovoral ty p es o f recycling p lan ts, th is pap er discusses some of thoso operating  
on  tho  abso rp tion  principles. A n in te resting  developm ent in th e  a d ap ta tio n  o f tlio 
abso rp tion  m ethod  in recycling operations has been th e  rem arkable  increases found 
feasible in  absorp tion  pressures. W hereas a  sh o rt tim e ago i t  w as n o t considered 
desirable to  a tte m p t abso rp tion  a t  pressures g rea te r th a n  800-900 lb ./sq . in ., m odem  
recycling p lan ts  aro operating  a t  pressures up  to  1500 lb ./sq . in ., an d  tes ts  ind icate  
th a t  abso rp tion  pressures in  excess o f 2000 lb ./sq . in. are  p ractical.

T ypical absorp tion-typo  recycling p lan ts  aro illu stra ted  an d  discussed indiv idually , 
togothor w ith  details o f  dimonsions, capacities, an d  characteristics. A. H . N .

1358.* Butane Used as Penetrant in Acidizing Kansas Completion. Anon. Oil W kly ,
19.8.40, 98 ( 11), 46.— A  production  te s t on a  new ly drilled well show ed th a t  th e  well 
yielded 28 brl. in  2 h r. T he crude w as heavy, 20° g rav ity  A .P .I. S tudy  o f tho 
problem  ind icated  th a t  tho crude w as o f such a  consistency th a t  i t  m ig h t insulate tho 
acid from th e  fo rm a tio n ; i t  was consequently  decided to  use  a  d iluent, in  o rder to  
reduce th e  v iscosity  o f th e  crude im m ediately  n ear th e  sand  face.

A com pounded m ethod  w as applied  in  stages. As a  first step  a n  acid  gun  cleaned 
th e  sand  face w ith  an  acid je t. C om pounded pum ps th en  forced b u tan e  in to  tho sand 
th rough  a  tu b in g  string , th e  annu lus betw een tu b in g  a n d  casing being filled w ith  w ater. 
F ina lly , acid  w as forced in to  the  form ation.

T he results ob ta ined  were sa tisfac tory , a lthough  th e  effects o f tho  b u tan e  can n o t b e  
individually  assossod. A. H . N.
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1359.* Practical Advantages of Small Area Pressure Maintenance. A non. Oil W kly,
26.8.40, 98 (12), 18-22.— A fter developm ent w as su b stan tia lly  com plete, operato rs 
ow ning all b u t  a  sm all am o u n t o f extrem e-edge leases form ed a  u n it to  operate  the  
W ilcox sand  p roduction  o f th e  pool. T his m ade i t  possible to  in itia te  careful reservoir 
contro l an d  to  tak e  ad v an tag e  of a  pronounced  an d  efficient w a te r drive, l h e  sand  
has zones o f v ary in g  perm eability , and  in  order to  p roven t an  uneven  w a te r  encroach
m en t and  to  prolong th e  flowing life o f  th e  wells, tho  ra te  o f w ithdraw al w as vo lun tarily  
reduced an d  pressure m ain tenance in stitu ted . , ,  . • • ,

T he bottom -hole  pressure  has been m ain ta in ed  w ith in  93%  of its  original s ta tu s , 
a lthough  74 m illion barre ls o f oil hav e  been produced. Tho decline has been p ractically  
e lim inated ‘in  rocent m on ths, ind ica ting  a  long flowing lifo for th e  fiold. A lthough th e  
field covers scarcely m oro th a n  1 sq. m ile a n d  w as su b stan tia lly  developed w hen u n it 
operation  w as inaugura ted , scientific exp lo ra tion  is a stim ated  to  have  effected a  
saving of $500,000 by  th e  e lim ination  o f unneeded wells an d  prolongation  of flowing 
life I t  is fu rth e r p red ic ted  th a t  p ro p er u tiliza tio n  of reservoir energy will reduce 
operating  costs b y  an  estim ated  $1,500,000. Tho lifting  cost has been only a  fraction  
m ore th a n  3 een ts/b rl.

D e ta i l s  o f  the o p e r a t io n s  a n d  p r a c t ic e s  a ro  g iv e n . a . n .  JN.

1360.* Distillate Fields Bring New Production Phase. Part 5. B. Mills. Oil W kly, 
26.8 40, 98 (12), 26.—T his form s th e  concluding p a r t  of th o  sym posium  on  recycling 
operations, a n d  continues tho  discussion of absorp tion-typo  d is tilla te  recycling p lan ts  
comm onced in  P a r t  4. I t  is a  descrip tion  of a  series of ty p ica l p lan ts , g iving p h o to 
graphic illu stra tio n  a n d  ind iv idual de ta ils  of th o  dim ensions, capacities, an d  cliarac- 
te ris tics  of each.

1361.* Gas and Oil Separation in Deep Fields of California. W . A . Sawdon. Petrol. 
Enqr, A ugust 1940, 11 (12), 42.— I n  general, tw o m ethods are  em ployed : tw o-stage 
sep ara tio n  a t  th e  w ell, a n d  d ivided sep ara tio n  w ith  h igh-stage separa tion  a t  th e  w ell 
an d  low -stage sep ara tio n  a t  a  c en tra l s ta tio n . B o th  m ethods aro described and

E x ce p t for a  new  tra p  in  w hich te s ts  hav e  recen tly  been  com pleted , th e  bigh- 
pressure  separa to rs havo been  capable of hand ling  p ro d u c tio n  a t  th o  r a te  of 1500 
b rl./d ay . T he now ty p e  can  han d le  2500 b rl./d ay .

Gas from  each sep ara to r, th o  high- a n d  low-prossuro, is m easured  b y  orifice m otors, 
a n d  tho  recen t p ractice  has been to  place th o  orifice flange on  th e  vortical gas line 
load ing  dow nw ard from  th e  to p  of th e  sep ara to r. T h is e lim inates tho  collection of 
condensate  a t  and  a round  tho  orifice a n d  h as been found  to  be a  v ery  sa tis fac to ry

W hero th e  second m ethod  is used , th o  oil arriv ing  a t  tho  cen tra l s ta tio n  from  th e  
well passes th ro u g h  a  low -pressure se p a ra to r,. wherS tho  rem ainder of tlio gas is r e 
m oved T his gas is th e n  rocom prossed an d  en ters tho absorber w ith  tho  Ingh-prossuro 
gas. A t low production  ra te s  80%  of th e  gas is sep ara ted  under high pressures. ^

1362.* Deepening and Completing a Well in the Lisbon Field, Louisiana. Part 7. P. D.
T o n e y  an d  F . H . M iller. Petrol. Engr, A ugust 1940, 11 (12), 63.—T his pap er gives 
fu rth o r deta ils of p roduction  te s ts  an d  analysis of tho crude oil.

A  discussion is given on  th e  estim a tio n  of oil a n d  gas reserves in  a  new  field as 
illu s tra te d  b y  th e  ty p ica l case un d er s tu d y . T hree  ty p es  of estim ates are m ade, tho 
m ethod  of calcu la tion  being  p resen ted  in  a  tab lo . T he first e stim a te  presupposos 
using pressure m ain tenance, gasoline ex trac tio n , an d  o p tim u m  sep ara tio n  pressures. 
T ho second estim a te  differs from  th o  first in  using  2000 lb ./sq . in . a t  65 F . for sep ara 
tio n . T he th ird  m eth o d  does n o t  include a  gasoline p lan t, b u t is o therw ise sim ilar

F ina lly , a  tab lo  gives estim a ted  recoveries an d  gross va lue  of p ro d u c tio n  from  
d ifferen t w ell-spacing u n its  for each  of th e  th ree  m ethods. Tho u n its  for well spacing 
aro 160-acre, 320-acre, a n d  640-acre, respectively . U nder a ll th ree  m ethods of p ro 
duc tio n  tho  to ta l  gross value  of gas a n d  condensate  w as a  m axim um  for th e  640-acro 
spacing Of th e  th ree  m ethods, th e  first yiolded th o  h ighest value. A. I I .  A .
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1363.* Proper Sealing of Abandoned Wells Important in Mining Areas. F . R . Cozzons. 
Petrol. E ngr, A ugust 1940, 11 (12), 104.— T he im portance  o£ p ro p er sealing of a b a n 
doned wells so th a t  gas can n o t trav e l th ro u g h  porous form ations in to  a  coal seam , 
an d  hence to  th e  m ines a n d  ho a  sourco of dangerous explosions, is em phasized.

Ono device generally  used is a  tapered  p lug  of wood, d riven  in to  th o  sand , an d  
backed-up  w ith  cem ent slu rry . T his m ethod  is effoctivo if sufficient loose m ate ria l 
falls on  to p  of tho comont to  close th e  cavities w hich form  in  tho walls as th e  casing 
is liftod. O therw ise gas pressure  increases, an d  over a  course of years becom es suffi
c ien t to  force openings a round  tho  w cakoncd cem ent seal. Closing th e  holo a t  tho 
surface ten d s only to  increase tho  pressure below ground.

I t  has been  found  th a t  a  filler of residue placed over a  p lug is m ore v ita l to  a  p e r
m an en t seal th a n  th e  ty p e  of p lug  usod. Tho fillor m u st bo resilien t enough to  fill 
cavities, y e t solid enough to  p ack  in to  a  continuous gas-proof m ass. S ilt or lino 
pulverized d ry  clay  is suitablo.

E v en  m oro offoctivo is tho  procedure of m ixing tho  s il t  or tho  fino clay  w ith  coarse 
sa lt  in  a  ra tio  of 1 lb. sa lt  to  10 lb . s ilt. Tho m ix tu re  is dum ped  dry , an d  no w ator 
is usod. M oisture is d raw n from  tho w alls, an d  tho  p ack  se ttle s  quickly  and  
effectively. A . H . N.

1364.* First Six Months’ Production (in U.S.A.). W . V. H ow ard. Oil G a sJ ., 25.7.40, 
39 (11), 78-79.— Crude-oil p roduction  for tho  first six  m onths of 1940 w as 684,733,094 
b rl. T his represen ts 11-1% increase over tho  first ha lf of 1939 an d  an  increase of 
10-6% over th e  corresponding period  of th e  p eak  y e a r of 1937. A verage daily  p ro 
duction  of 3,762,270 b rl. is 56-5%  g rea ter th a n  1933, and by  fa r th e  g reatest p a r t  of 
th is  incroaso is duo to  a  rise in dom estic dem ands. Of tho  n a tio n ’s supply, 58-8%  or 
404,400,039 brl. cam e from  sovonty-fivo fields, of w hich E a s t Toxas produced 
71,856,874 b rl. A . H . N .

1365.* Cotton Valley Agreement Offers Complete Pressure Maintenance. G. W obor.
Oil Gas J . ,  25.7.40, 39 (11), 168.— Oil oporators and landow ners of tho C otton  Valley 
field have  un itized  all th e ir  holdings in th a t  field to  se t tho  stage for th e  beginning of 
th e  larg est un itized  recycling p ro jec t ever und ertak en . T his agreem ent ostablishos a  
p receden t an d  furnishes an  exam ple fo r tlio fo rm ulation  of sim ilar, rnuch-noodod 
in stru m en ts in  o th er condensate fiolds. Tho p ap er discusses tho  siguificahco of tho 
te rm s of m ajo r im portance in  tho  agreem ent. A . H . N .

1366.* Less Heat, More Chemical May Increase Profits. T . P .  Sanders. Oil Gas J . ,
25.7.40, 39 (11), 174.— M any oil com panies, in  accounting  trea tin g  costs, do n o t place 
sufficient em phasis on lossos in  oil g rav ity  resu lting  from  breaking th e  em ulsion, h u t  
give m uch  prom inonco to  expend itu re  for trea tin g  chem icals. O ftentim es a  s tu d y  
w ill reveal th a t  an  overall saving m ay  bo offected b y  tho  uso of m oro chem icals aud  
loss h ea t, or b y  p roper a rran g em en t o f  lease b a tte rie s. A. H . N.

1367.* Systematic Study of Reservoirs for Efficient Pool Operation. T. P . Sanders. 
Oil Gas J . ,  1.8.40, 39 (12), 30-32.—M ost oil com panies were originally organized w ith  
a  ra th e r  sh a rp  division betw eon producing and  geological d ep artm en ts . W hile resu lts  
show th a t  such  a  form  of o rganization  has been em inently  successful, in m an y  instances 
i t  h a s  been found  th a t  th is  lim its th o  uso of p ractica l geology an d  geological records in 
solving producing problem s. E o r overcom ing th is  objection  soveral different form s 
of organ ization  havo p roved  successful.

Ono such organization  is u n d e rtak en  b y  a  pool-study d ep artm en t w ith in  th e  p ro 
ducing d e p artm en t. I t  is th e  d u ty  of th is group to  com bine a ll geologic an d  p ro 
duction  d a ta  in  o rder to  p resen t a  coherent p ic tu re  of th o  reservoir as i t  ex ists a t  
various stages during its  p roductive  life.

Tho d a ta  requ ired  for a  pool-study is tab u la te d  as : (1) E levation . (2) L o g : casing ; 
d e p th  of showings ; w a te r en co u n te re d ; to p  of p roducing horizon ; p en e tra tio n  ; 
b o tto m  of p roducing horizon ; sh o t or acid  record  ; to ta l  d ep th . (3) In itia l  shu t-in  
easing pressure. (4) In itia l p roduction  or p o ten tia l for b o th  oil a n d  gas. (5) F lu id  
levels, s ta tic , oil a n d  w ater. (6) Continuous record  of p roduction  of oil, gas, and
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w ato r G as-oil ra tio  an d  w a ter %  from  periodic to sts. (7) Com plete operating  
h isto ry , show ing plug-baeks, reporforating , shooting, acidizing, giving d a te s , dep th s , 
and  p roduction  before and  after.

F o r now pool-studies tho  following ad d itio n a  records a re  recom m ended : (1)
E lec tric  log. (2) Core descrip tion . (3) Core analysis. (4) B ottom -holo pressures :
(a) as early  as possible afto r discovery ; (b) a t  regu lar m o n th ly  in te rvals . (5) 
hole fluid sam ples, in itially  and  also la te r. (6) P ro d u c tiv ity  to sts . A . H . A.

1368* Economical Pumping of W ells. T . P . Sanders. Oil G a sJ ., 15.8.40, 39 (14), 
48 — In  tho field under s tu d y  it  w as p red icted  th a t  pum ping w ould prove uneconom ical 
a t  tho  6500 ft. d ep th  duo to  sand  troubles, gas lock, an d  w a ter encroachm ent. A lm ost 
all tho  wells, however, a re  now pum ped econom ically, an d  m any  of th em  fo r a  sm all 
daily  p roduction . T he practices ad op ted  an d  servicing m ethods used aro described in

Sand troubles aro overcom e by  using  screens an d  p repacked  gravel liners. T he 
characteristics o f tho gravel packs aro given. A nother m ethod  ad o p ted  is th e  use 
o f a  “  san d  anchor ” — a sand  screen w hich som ew hat resem bles a  gas anchor. Motal- 
to -m etal pu m p s are usod, b u t  in  ono p lace a  p lunger is fitted  w ith  com bination  rubber 
an d  fabric rings m oun ted  in m achined grooves a n d  d ipped  in  kerosene in  o rder to  
cause i t  to  expand  an d  fit snugly in  th e  barrel. Tho ends o f tho p lunger never emerge 
from  tho barre l during  pum ping.

To com bat rod  ab rasion  b y  th e  sand, rod  ro ta to rs  aro installed  on tho beam , th u s 
d is trib u tin g  tho  w ear over th e  surfaco of th e  rod. T h e  ro d s aro suspended from  a  
swivel, a n d  a  w ire lino h itch ed  on  to  tho  w alking beam  operates a  ra tc h e t on a  no tched  
disc, th ereb y  tu rn in g  th e  rods several degrees. A. H . A .

1369.* 2,930 Ft. of Welded Casing Run in Well in Seven Hours. H . F . Simons. Oil 
Gas J .  15.8.40, 39 (14), 61.— D im ensional dotails o f tho  casing jo in ts used  a re  given. 
Tim o of ru nn ing  casing is reduced b y  33-3% by  using  long jo in ts, th u s  reducing th e
num ber o f  welds. . . ,

One of tho savings resulting  from  using th is  ty p o  o f runn ing  casing is duo to  th e  fact 
th a t  only two w elders a re  needed in ad d itio n  to  th e  regularly  em ployed crow, in stead  
o f threo m en  to  help  tho  regular crew in  o rd inary  jobs. T he w elded casing requires 
n e ith e r spinning u p  no r tonging, and  hence th e  regu lar crew  can  perform  all tho  w ork
b u t  th e  wolding. , . , .

A fter tho weld is finished, i t  lias to  he  loft to  cool for a  m inim um  o f 45 secs, before 
lowering i t  in to  tho  hole. T his procedure allows th e  w eld to  cool to  a  tem p era tu re  below 
tho critical p o in t. Lowering th e  p ipe  in to  th e  holo sooner th a n  th is  would resu lt in its 
being p rem atu re ly  quenched in tho  drilling m ud, th ereb y  w eakening th e  s tru c tu re  o f th e  
welded po rtion  and  m aking failure possible. A verage tim o to  ru n  a  jo in t of tho  
casing is 4 i  m in., including tim o for p icking up  th e  jo in t, inserting  it ,  weldmg and  
lowering tho  casing ready  to  p ick  up  tho  n e x t jo in t. A. H . A .

1370* Intermittent Gas Lift Beneficial to Large Wells. T . P . Sanders. Oil Gas J .,
15.8.40 39 (14), 63.— I t  is po in ted  o u t th a t  in te rm itte n t gas lift is capable of reducing 
th e  gas-flu id  ra tio  on a lm ost a n y  well w hich produces less th a n  1000 b rl./d ay  of fluid.

T his v ery  sh o rt p ap er is based  on th e  d a ta  p resen ted  b y  E . C. B abson before tho 
A m erican Petro leum  In s ti tu te . (Cf. a b s trac ts  Nos. 263, 265, 267, an d  271.)

1371.* Production at the Oilfield El Trebol. F . I t. R uiz. Bol In fo rm  Petroleras, 
A pril 1940 X V II  (188), 33-42.— A gradual fall o f  pressure in th is  oilfield called for 
special m easures in  order to  m a in ta in  sa tisfac to ry  o u tp u t. Tho article  describes 
in dotail, w ith  curves, th e  decline in  pressure, deals w ith  th e  pum ping  in  o f gas, m ethods 
of d ry ing  tho  la tte r , its  so lubility  in  th e  petro leum , etc ., a n d  gives tab les o f pressures 
an d  quan tities. A pparen tly  p roduction  w as unduly  forced in  somo of th e  wells, 
owing to  too optim istic  expectations. '■

1372. Patents on Production. Do M. G. Miller. U .S .P . 2,209,466, 30 ./.40 . A ppl.
13.12.38. Seal in d ica to r for pum ps o f th e  deep-well tu rb ine-pum ps typ e .
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T . V. Mooro. U .S .P . 2,209,534, 30.7.40. Appl. 0.10.37. M ethod for p roducing 
gas wolls by  ad isbatic  o r poly tropic expansion of tho high-pressure gas in to  a  cham ber 
an d  repassing th e  cooled low-pressure gas th rough  a  h ea t exchanger to  cool tho  high- 
pressure  gas to  its  dew p o in t an d  sep ara tin g  th e  liquid.

L . C. Miller. U .S .P . 2,209,627, 30.7.40. Appl. 27.3.39. W ell device and  operating  
m eans therefor, for closing a  well u tilizing fluid prossuro.

C. P . W alker. U .S .P . 2,209,944, 30.7.40. A ppl. 7.9.37. M ethod of m easuring 
location  o f obstruc tions in deep wells b y  m eans of th e  echo recordings o f a  prossuro 
w ave generated  in  tho  annu lus betw een th e  tu b in g  an d  casing.

E . E . R ay m o n d  an d  L . Spencer. U .S .P . 2,210,125, 6.8.40. Appl. 1.11.37. Gun 
perfo ra to r for well casings, consisting o f a  w ire-rope connection, loosening ja r  s tru c tu re  
to  give ham m ering blows, ond a  firing m echanism .

G. F . T ureehek. U .S .P . 2,210,192, 6.8.40. Appl. 13.3.39. G un-porforator socket 
fo r receiving bu lle t an d  explosive charge.

R . D. E llio tt. U .S .P . 2,210,205, 6.8.40. Appl. 30.3.39. W ator-in trusion  location 
in  oil wolls characterized  by  in jecting  a n  oxidizing agen t in to  tho region under te s t 
and  m easuring  po lariza tion  effects by  m eans o f an  electrode. A gent becom es d ilu ted  
b y  incom ing fluid.

N. R . K im m el. U .S .P . 2,210,245, 6.8.40. A ppl. 27.9.38. F o rm atio n  tester.

R . R . K yner. U .S .P . 2,210,247, 6.8.40. A ppl. 13.11.37. Gas-lift ap p ara tu s .

M. O. B oulter. U .S .P . 2,210,359, 6.8.40. A ppl. 12.9.39. W ell-tubing paraffin 
rem over, th e  too l being d riven  hydrau lically  downw ards.

M. M. K inley. U .S .P . 2,210,417, 6.8.40. Appl. 1.11.37. L eak  d e tec to r by  
a lte rin g  height o f fluid in casing and  picking up  sound  genorated  by  flow o f liquid, th e  
in ten sity  being an  ind ica to r o f d ep th  of leak.

A. C. H am ilton , J r .  U .S .P . 2,210,545, 6.8.40. A ppl. 15.11.39. Process o f sealing 
openings in th e  earth .

K . Grosso a n d  G. Schlicht. U .S .P . 2,210,582, 6.8.40. Appl. 12.9.38. M ethod for 
tho ox trac tion  o f petro leum  by m ining operations a fte r degassing th e  fo rm ations 
th ro u g h  a  vertica l shaft, by  using  horizon tal an d  inclined d r if t netw ork  system .

C. C. C hristian. U .S .P . 2,210,885, 13.8.40. Appl. 30.4.36. W ell co nstruction  
using pe rfo ra ted  casing.

A. H ollander. U .S .P . 2,210,977, 13.8.40. Ajppl. 8.12.37. S tra iner for subm ersible 
m oto r pum ps ad ap ted  to  be connected  betw een m o to r and  pum p.

J .  W . M acClatchie. U .S .P . 2,210,983, 13.8.40. Appl. 13.4.37. M ethod an d  m eans 
for perfo ra ting  well-casing in  place by  m oans o f a  gun  fitted  w ith  a  sa fe ty  m echanism , 
w hich gun  is lowered on a  cable an d  can bo fired a t  a  num ber o f  po in ts.

J .  W . M acClatchio. U .S .P . 2,210,984, 13.8.40. A ppl. 23.12.38. M eans for 
perfora ting  well-casing consisting o f a  gun w ith  a  m ultip le  cartridge m agazine and  
m ultip le  firing m echanism .

J .  H . H ow ard. U .S .P . 2,211,122, 13.8.40. A ppl. 10.3.3S. T ubing  head  an d  hanger 
w ith  a  m ultip lic ity  o f sealing m eans.

J .  M. Pearson. U .S .P . 2,211,158, 13.8.40. Appl. 13.9.38. M ethod for orienting  
cores using m agnetic  properties.

J .  H . H ow ard. U .S .P . 2,211,206, 13.8.40. Appl. 13.3.37. M ethod an d  a p p ara tu s  
for com pleting a  well where i t  is requ ired  to  ru n  a  screen in to  a  high-pressure well 
hav ing  a  easing closed n ear its up p er end.
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G. W . H aury . U .S .P . 2,211,776, 20.8.40. A ppl. 2.8.37. R esilien t coupling for 
tu b in g  an d  m eth o d  for m aking th e  sam e.

C. C. Brow n. U .S .P . 2,211,845, 20.8.40. A ppl. 9.11.33. M eans for equipping
wells u n d e r pressure.

C. C. B row n. U .S .P . 2,211,846, 20.8.40. Appl. 26.11.37. V alve o f tho  sleeve
ty p e  in  a  tubing.

C. R . A thy . U .S .P . 2,211,965, 20.S.40. A ppl. 9.11.36. C hain m echanism  for 
connecting pum p-rods w ith  w alking beam s.

C. W . P arris . U .S .P . 2,211,983, 20.8.40. Appl. 4.11.37. H igh-pressure  jo in t 
for tu b es an d  the  like.

H . C. Otis. U .S .P . 2,212,036, 20.8.40. Appl. 3.4.37. U nion  for well-hoads in 
com bination  w ith  an  oil-saver.

R . M. R idley . U .S .P . 2,212,044, 20.8.40. A ppl. 24.7.39. M ethod a n d  a p p a ra tu s
fo r perfo ra ting  well-casings.

R . M. R idley. U .S .P . 2,212,045. 20.8.40. A ppl. 24.7.39. G un perfo ra to r.

J .  F . E a to n  an d  H . D . Collins. U .S .P . 2,212,153, 20.8.40. A ppl. 10.2.38. V ib ra 
tio n  dam per to  bo incorporated  in sucker-rod strings.

A. L. P arker. U .S .P . 2,212,183, 20.8.40. Appl. 2.3.38. T ube coupling.

\V. N . E dd ins. U .S.P. 2,212,416, 20.8.40. Appl. 21.2.38. F lu id -opera ted  pu m p  
for doop wells.

r  A. H . N .
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Natural Gas.
1373.* Gas Dehumidification Prevents Hydrate Freezing Troubles. E . G. H am m er- 
schm idt.. N a t. Petrol. N ew s, 15.5.40, 32 (20), R . 162.— V arious m ethods of e lim inat
ing h y d ra te  freezing troub les in  n a tu ra l gas an d  n a tu ra l gasoline p lan ts  are discussed. 
In  general a ll th e  m ethods rom ovo w ater condensato and  sufficient w a te r  vapour 
from  th e  system  so th a t  fu rth e r condensation  can n o t occur e ith e r under conditions of 
m inim um  tem p era tu re  or m axim um  pressure. Seven gas-washing solutions a re  
described. These include calcium  chloride, d iethy lene glycol, and  lith iu m  chlorido. 
T he last-nam ed has been used  only on  air-conditioning p lan ts , b u t  since i t  offers 
m an y  advantages over CaClj i ts  ex tended  uso is to  be  expected . G lycerine is som e
tim es used in  conjunction  w ith  CaCl2. Solid ad so rb an ts sim plify p la n t design owing 
to  th e ir  sm aller re la tiv e  volum e. Silica gel, a c tiv a ted  a lum ina, anhydrous calcium  
su lphate , an d  b au x ite  im pregnated  w ith  m anganous chloride a re  all in successful use.

H . G.

1374.* Manufacture of ¡soButane at Kettleman Absorption Plant. L. P . S tockm an. 
Oil Gas J . ,  15.8.40, 39 (14), 50.— A descrip tion  is given of a  recen tly  m odernized 
K e ttlem an  H ills gasoline-absorption p lan t, originally  designed to  handle 107 m illion 
cu. f t. of gas, a n d  to  produce 125,000 gal. per day of finished gasoline, and  now modified 
to  produce iso bu tane . Tho original stab ilizer colum n has been converted  in to  a  de- 
p ropanizer, an d  new dehu tan izer an d  der'sobutanizer colum ns have  been added . A  
p ropane refrigeration  u n it operating  under au to m atic  pressure con tro l m ain ta in s 
tem p era tu re  conditions on  th e  absorp tion  oil and  w et gas. Positive  cooling for th e  
p ropane condonsate a n d  reflux is p rovided by  a  sim ple u n it  forced-draft eooling- 
tow er operating  in  con junction  w ith  th e  atm ospheric tow er. A n  increased  production  
of 6 %  of gasoline h as resu lted , in add ition  to  yields of o th er hydrocarbons, in  a  
re la tive ly  pure  s ta te . Simplified contro l, reduction  of fluctuation , an d  enhanced 
value  of th e  gas have also resu lted . n -B u tane  of p u r ity  ±  98%  an d  ¿sobutane of 
p u rity  96-98%  contain ing  2- 21%  of n -bu tano  and a  trace  of p ropane aro produced.

A flow-sheet and  operating  d a ta  of th e  p la n t are  p resen ted . C. L . G.
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Cracking. m

1375.* Houdry Units’ Heat-Transfer Salts Described at A.I.C.E. Meeting. A non. 
N a t. Petrol. N ew s, 12.6.-10, 32 (24), R . 220. (Abstract o f paper read by IK. E . K irst, 
IK. M . Thayle, and J .  B . Castncr vide A .I .C .E . Transactions, Vol. 36, N o. 3, J u n e  
1940.)—M olten  sa lts  consisting of 40%  N a N 0 2, 7%  N a N 0 3, a n d  53%  K N 0 3 are  used  
on  a  largo scale on  H ou d ry  cracking u n its . T h ey  possoss a  low m eltin g  p o in t, liigK 
h ea t-tran sfe r ra te , a n d  ad eq u a te  th erm al s tab ility , a n d  are  applicablo  a t  a  h igher 
tem p era tu ro  th a n  any  o th er com m ercial h ea t-tran sfe r m edium  w ith o u t recourse to  
olovatod pressure. Corrosion problem s are  claim ed to  bo n o t  g rea t. O pen-hearth  
steel m ay  be used up  to  tem p era tu res of 850° F . H igh-chrom ium  an d  certa in  low- 
ehrom ium -alum in ium —silicon steels aro recom m ended for tem p era tu res  up  to  
1100° F . H - G -

Hydrogenation.
1376. Reactions of the Catalytic High Pressure Hydrogenation of Coal and Oil and 
Their Control. M. P ier. Trans. Faraday Soc., 1939, 35, 967-979.— A n accoun t is 
given of th e  m ain  princip les of high-pressure hydrogenation . Two processes aro 
g e n e ra l; liquid-phaso  tre a tm e n t w ith  low  ca ta ly s t concen tra tion , a n d  vapour-phaso  
hydrogenation  w ith  h igh  c a ta ly s t concen tra tion . Som etim es necessary  also aro a 
refining process to  rem ove 0 2, S an d  N , a n d  a n  ash-rem oval process. T em pera tu res 
aro usually  below  400° C., a lthough  in  a  few cases h igh  an ti-knock  petro ls can  bo 
o b tained  a t  500° C. R ecycling  of p ro d u c ts  is universal.

A n  analysis of various s ta r tin g  m ateria ls an d  ca ta ly sts  is given, to g eth e r w ith  th e  
an ti-knock  values of th o  petro ls ob tained . T he au th o r concludes th a t  by  th is  process 
a ll typos of hydrocarbon  oils, from  h igh-quality  av ia tio n  sp irits  to  lub ricating  oils, 
can  be o b ta ined  by su itab le  choice of raw  m ateria ls a n d  ca ta ly s t. M. McL.

1377. Patent on Hydrogenation. G. W . Johnson . E .P . 524,380, 6.8.40. A ppl.
8.4.38. C ataly tic  conversion of hydrocarbons con tain ing  m ore th a n  15 gm . of 
hydrogon to  100 gm . of carbon  b y  sub jecting  to  cracking or hydrogonation  u n d e r 
pressure  and  in  tho  prosonco of a n  in itially  h ighly active  ca ta ly s t, b u t  th e  a c tiv ity  of 
w hich has been reduced  b y  tre a tm e n t of substances poor in  hydrogen. H . B . M.

Polymerization.
1378.* Sohio Polymerization Unit First Using New Catalyst. M. G. V an  Voorhis. 
N at. Petrol. News, 26.6.40, 32 (26), R . 230.— Copper py rophosphato  is tho  c a ta ly s t 
u sed  in  tho  p la n t described. Tho feed, from  high-pro.-sure stabilizers, contains 32-4% 
u n sa tu ra tes  w hich suffer 80%  conversion in to  84 O.N. polym er gasoline. A t least 
95%  of tho  p ro d u c t boils bolow 400° F . an d  i t  is all b lended in to  m o to r fuol. Tho 
c a ta ly s t is n o t  recovered, b u t  is discarded w hen sp en t. H . G.

1379. Patents on Polymerization. U niversal Oil P ro d u c ts  Com pany. E .P . 524,986,
20.8.40. A ppl. 10.1.39. T rea tm en t of hydrocarbon  m ix tu res con tain ing  3 o r 4 
carbon  a to m  olefins and derived from  th e  cracking of pe tro leum  oils to  ronder th em  
su itab le  for ca ta ly tic  polym orization  w ith o u t deleterious effects on  th e  ca ta ly s ts  
em ployed. T he olefin-containing m ix tu re  is w ashed in  liq u id  phase  w ith  w a te r for 
th e  rem oval of basic im purities a n d  w ith  aqueous a lkali for th e  rem oval of acidic 
im purities.

Tho D istillers Co., L td . E .P . 525,276, 26.8.40. A ppl. 16.2.39. D epolym erization  
of po lysty rene  b y  sub jecting  i t  e ith e r in  pu re  or crudo form  to  ra p id  h ea tin g  of sh o rt 
d u ra tio n , th e  speed of w hich is ensured by  in tim ate ly  co n tacting  tho  po lysty reno  w ith  
tho  body  or surface of a  hea ted  m ate ria l of high h e a t  co n d u ctiv ity  a t  a  tem p era tu re  
betw een 550° an d  700° C. H . B . M.
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Alkylation.rj
1380.* Neohexane Plant Operating at Record High Pressures. R . C. A lden. N at. 
Petrol. N ew s, 26.6.40, 32 (26), R . 234.— A large-scale p la n t for th e  p roduction  of 
neohoxano from  ethy lene  an d  isobu tano  is described. isoB utano a t  4600 lb ./sq . in. 
is pum pod th ro u g h  a n  a lk y la tio n  coil a t  950° F . C ontrolled q u an titie s  of a  m ix tu re  
of e thy lene  an d  isobu tano  aro a d m itte d  to  th o  coil a t  several po in ts . I h o  p roducts 
a re  neohoxano an d  h igh-octane-num bor gasoline, th e  la t te r  con tain ing  appreciable 
q u an titie s  of fsopontano resu lting  from  tho in te rac tio n  of othylono an d  propane. Tho 
boiling p o in t of neohexano is sufficiently different from  those  of th o  hydrocarbons 
occurring w ith  i t  to  onsuro its  rem oval, by  frac tiona tion , in  a  reasonably  puro s ta te . 
Since neohexano is a  puro  hydrocarbon , th o  com m ercial p ro d u c t has a  m ore co n stan t 
octano num bor th a n  th a t  of com m ercial iso-octane, w hich is u sually  a  m ix tu re  of 
2 : 2 -d im othylbutane an d  2 : 2 :  4 -trim othy lpen tano . Tho high oc tane  num bor, h igh 
load  susceptib ility , an d  high v o la tility  of noohoxano will overcom e th e  v o la tility  obstaclo 
to  th e  developm ent of av ia tio n  fuels w ith  octano ra tin g s abovo 100. In  ad d itio n  to  
neohexano, tho  p la n t described offers facilities for th e  largo-scalo m anufactu re  of iso- 
pon tano  by  sep ara tio n  from  itfo-octano a n d  for th e  p rep ara tio n  of s tra ig h t-ru n  gasoline 
a n d  n a tu ra l gasoline. A range of gasolines of octano num bor u p  to  115 is thoreforo 
available. H . G.

1381.* Alkylation Plant takes Olefins left by Selective Polymerization. A . H . G arrison. 
N a t. Petrol. N ew s, 12.6.40, 32 (24), R . 212.— A n ou tstan d in g  developm ent of th o  p a s t 
y ear in  th o  u tiliza tio n  of ligh t petro loum  fractions to  produce high-grado av ia tio n  
fuels has boon tho rap id  expansion of tho  sulphuric-acid  a lky la tion  process. I n  tho 
p la n t described th e  charging stock  consists of tho  residual b u tan o -b u ten e  frac tion  
from  h o t acid  po lym erization . S u b stan tia lly  a ll tho  olofinic po rtio n  of tho  charge 
consists of th o  norm al bu tones rem ain ing  in  th o  residual C. 4’s a fte r  tho  rom oval of 
a ll tho  isobutono an d  diones a n d  p a r t  of th e  norm al butones by  tho  ho t-ac id  process. 
A lky lation  is carried  o u t a t  40-60° F . w ith  96-100%  H 2S 0 4. Tho m ajo r h e a t load is 
carriod by ex h au s t steam , and  refrigeration  is b y  m oans of an  am m onia absorption- 
ty p e  u n it. No vory  u n usual con tro l problem s arise excep t in tho  do-isobutanizor 
colum n, w hich operates a t  a  20° tom poraturo  differential from  to p  to  b o tto m . Acid 
consum ption  is a t  th e  ra te  of 0-55-0-6 lb. pe r gal. of a lky la te . Tho p ro d u c t has a  
R eid  v apour pressure  of 2-5 lb. an d  contains 0-001% S. I t s  end-po in t is 375° F ., w ith  
90%  rocovory a t  255° F . H . G.

Synthetic Products.
1382. Petroleum Synthesis can Supply Rubber in National Emergency. J. F arq u ar. 
World Petrol., A ugust 1940, 11 (8), 64.—T h e  developm ent, p roduction , a n d  properties 
of sy n th e tic  rubber, p a rticu la rly  of th e  B una  typo, aro discussod, an d  reference is 
m ade  to  th e  possib ility  of supp ly ing  th e  en tire  U .S . requ irem ents w ith  sy n th e tic  ru b b er 
m anu fac tu red  from  petro loum . T h e  U .S. consum es 600,000 tons of ru b b er per annum  
(60%  of th e  w orld’s rubber supply), im porting  th is  from  Ceylon a n d  th e  E a s t Indies. 
U p  to  six  m o n th s’ supp ly  is availab le  in sto rage, b u t  in tho  ovent of em ergency i t  w ould 
bo possible to  com plote sufficient in d ustria l p lan ts  to  m ako sy n th e tic  rubber, a t  a  cost 
of pe rh ap s 8100,000,000. P ro d u c tio n  of neoprene an d  tliiokol am oun ts to  1750 
to n s p e r annum , b u t  is expected  to  incroaso to  4000 tons p e r annum  by  tho  end  of 
th e  year. G erm an p roduction  of B una  ru b b er from  coal p rovides h a lf th e ir  req u ire 
m en ts, a n d  th is  is expected  to  increase to th ree-quarte rs . A p la n t is being  co n structed  
a t  B a to n  R ouge to  produce 5 to n s of sy n th e tic  ru b b er pe r day , a t  a  cost of S1,000,000- 
S 1,250,000, b y  th e  end of 1940.

S y n th e tic  ru b b er in  G erm any consists of B u n a  S from  butad iene  an d  sty ren e  and  
B u n a  N  (or P e rbunan) from  bu tad ien e  an d  acrylo-nitrile . Tho form er has a  g reater 
resistance to  abrasion  th a n  n a tu ra l ru b b er, an d  th o  la tte r , in  add ition , is superior in  
resistance to  de te rio ra tio n  in  h e a t, a n d  oil, and  in ageing qualities. P e rb u n an  E x tra  
(B una N N ) is a  copolym er of b u tad iene  w ith  a  h igher percentage of acrylo-nitrile . 
The g rea ter toughness of sy n th e tic  ru b b e r over n a tu ra l ru b b er is a ttr ib u te d  to  tho  cross
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linkages in  tho  m olecule form od during  polym erization , w hereas tho rubbor molecule 
consists largely  of s tra igh t-eha in  polym ers. T h is is p a rticu la rly  tho  case w ith  tho  
B u n a  S, b u t  less so in  th o  case of th o  butad iono-acry lo-n itrilo  polym ers w hich  aro 
form od in  a n  em ulsion. T his cross bridging resu lts  in  som e difficulty  in  m astication  
on th e  rubbor m ill, so th a t  i t  is necessary to  ad d  softeners. Less su lp h u r is, however, 
req u ired  for vulcanization . P e rb u n an  tonds to  h a rd en  on heating , becom ing stiffer 
on  ageing.

Tho im proved resistance to  sw elling in oil an d  o thor so lvonts is believed to  rosu lt 
from  th e  prosonco of tho  n itrile  groups in th e  polym er. Tho low tensile  s tre n g th  of 
tho puro P o rbunan  (800 lb ./sq . in.) is g reatly  increased by  tho  add ition  of 40-50%  
of channel black (to  4000-5000 lb. pe r sq . in .). A sim ilar p roportiona l increase in  
tho  s tre n g th  of pu re  rubbor (3500 lb . por sq. in .) on reinforcing w ould y ield a  rem arkable  
s tru c tu ra l m ate ria l, so th a t  research  along those lines is indicated .

P e rb u n an  is oxpoetod to  bo producod a t  a  cost of S0*20 to  S0‘30, com paring favourably  
w ith  nooprono a t  SO-75 por lb . an d  approaching tho m inim um  price of rub b er— S0*10
p e r lb. .

G raphical d a ta  on  tho  swelling an d  tonsilo s tre n g th  of Porbunan  as com pared w ith  
ru b b e r a fte r  im m ersion in various solvonts, an d  tho  offoct on tho  tonsilo stren g th  of 
P e rb u n an  a fte r  tho add ition  of gas-black, aro prosontod. C. L . G.

1383. Patents on Synthetic Products. A rm our & Co. BSP. 525,184, 22.8.40. A ppl. 
17.2.39. P rep a ra tio n  of condensation  p ro d u c ts  b y  reac ting  acotylono or a n  acetylono 
h ydrocarbon  w ith  phosgono in  th o  absenco of free oxygen.

Los Usinos de Mello. E .P . 525,198, 23.8.40. A ppl. 15.2.39. P rep a ra tio n  of di- 
olofinos by  th e  ca ta ly tic  deh y d ra tio n  of th o  corresponding glycols, olefinic alcohols, or 
m ix tu res of those com pounds. Volatilo phosphorous-contain ing  com pounds are used 
as c a ta ly s ts . ^*  *

Refining and Refinery Plant.
1384.* Desulphurization of Ishimbaevo Gasoline with Hypochlorite. B. A. E nglin , 
N eft. K hoz., 1939, No. 8, 36.— I t  has been found  th a t  gasolines from  Ishim baevo  crude, 
w hich do n o t con ta in  hydrogen sulphide, can  bo desulphurized un d er refinery condi
tions by  acidification w ith  hypochlorite  to  a n  acid  reac tion . U nder su itab lo  condi
tio n s of t re a tm e n t an d  r ig h t com m encem ent of acidification a  considerable im prove
m en t is achieved. I f  1*5% (4% ) hypochlorite, tak en  as d ry  calcium  hypochlorito , 
is added , a  gasoline is ob tained  which, a fte r  red is tilla tion  w ith  95%  yield , con ta ins 
0*155% (0*105%) su lphur an d  0-017% (0-025%) chlorine, respectively . W ith  h igher 
percen tages of hypochlorito , su lp h u r can  bo en tirely  elim inated .

Tho trea tm e n t is as follows : gasolino from  th e  rectify ing  colum n flows in to  tho  
m ix ing  condensers, where th e  hydrogen sulphide a n d  lower m ercap tans aro rem oved 
by  a lka li w ash. T hereupon th o  gasoline is tre a te d  w ith  hypochlorito  in  tw o stagos. 
F irs t  i t  is m ixed  w ith  alkaline hypochlorito  to  a  negativo  doctor to s t. D uring  th e  
w hole of th o  following process J -lN -su lp h u ric  acid  is addod. T he hypochlorite  con
su m p tio n  is in th e  first s tage 1-6—2%  and  in  th e  second 1*8—2-2% , th a t  of tho  su lphuric  
acid  0-04-0-06%  and  0-1-0-13% , respectively . Tho second b a tc h  of hypochlorito  is 
ad d ed  a fte r  d ecan ta tio n  of th e  first. W hen  tho hypochlorite  tre a tm e n t is finished, 
th e  gasoline is w ashed w ith  w a ter an d  redistilled  w ith  a lkali. A  2-5%  alkali-gasoline  
so lu tion  is supplied  in to  tho  still, w here i t  is m ixed w ith  superhea ted  s team  of 200-  
250° C. Tho gasoline y ield  is 97-98% . A s a n  em ergency, d istilla tion  m ay  be carried  
o u t w ith o u t a lkali, b u t  th e  o u tp u t will th o n  bo only 95% , w ith  a  subsequent a lka li 
a n d  w a ter w ash. H.

1385.* Italians Process Albanian Heavy Oil to Aviation Gasoline. E . A . Boll. Oil 
W kly, 22.7.40, 98 (7), 28.— I n  1868 a n  oil zone was discovered n o rth -ea s t of Vnlona, 
an d  th e  developm ent w hich followed gave a n  an n u al crude o u tp u t w hich averaged 
6000 to n s before 1914. A fter th e  w ar severa l companios took  up  concessions, b u t 
finally  a ll th e  areas cam e un d er I ta lia n  con tro l. Vory sa tisfac to ry  resu lts  havo been 
o b ta ined  in  th o  Dovoli region, and  early  in  1939 th ere  were 250 wells giving oil from  
dep th s of 1640-2620 ft.



T he oil is a sp h a ltic  an d  gives 12-18%  of gasoline. On cracking i t  m ay  give a  
m ax im um  of 40%  of gasolino, and  on hydrogonation  i t  can  givo 80%  of gasoline of 
high  octano num ber. Tho hydrogenation  is carried  o u t a t  B ari an d  L ivorno. E ach  
p lan t h as a  capacity  of 120,000 to n s/y ea r of 100-octano gasoline and  30,000 to n s of 
high-grade lub ricating  oil. Thoro aro o th er p ro ducts . Those p lan ts  can also bo used  
for th e  hydrogonation  of lignite  and  b itum inous shales.

I ta ly  im ports th e  b u lk  of he r oil requ irem en ts, an d  in  1938 he r crudo oil p roduction , 
nover very  large, h a d  fa llen  to  13,000 tons. B . H .

1386.* Gasoline Treating Patents Issued One Weekly in 1939. A non. N at. Patrol. 
News, 15.5.40, 32 (20), R . 179.— B rief deta ils are  recorded o f th e  re lev an t p a te n ts  under 
four headings : (a) Sw eetening processes, (6) gum  stab iliza tio n  processes, (c) a n ti
knock im provem ent processes, (d) m iscellaneous processes. B .  G-.

1387.* Specification of Materials for Refineries. A. B ertoni. Bol. In form . Petroleras, 
A pril 1940, X V II (188), 43-53.— T his a rticle  discusses tho m ethods ad o p ted  in  specify
ing pipes, valves, a n d  accessories requ ired  in  rofinory w ork. Schedules are given for 
sovonteen different classes o f m ate ria l classified according to  th e  purpose  fo r w hich 
thoy  aro to  bo used. Tho a u th o r  refers to  tho  I.R .A .M ., w hich lays down tho  q u a litie s 
o f  m ateria ls to  be used in  every  caso, and  ho suggests th a t  i t  w ould  bo ad v an tageous 
if  a n  official M aterials T esting  In s titu te  could  bo se t up , p a rticu la rly  in view  o f tho 
w ar, w hen corta in  s ta n d a rd  m ateria ls m ay  bo u n o b tainab le  a n d  su b s titu te s  w ould 
have to  bo carefully  tes ted . I .  L.
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1388 P aten ts on Refining. S ta n d ard  Oil D evelopm ent Corp. E .P . 523,894, 25.7.40. 
Appl’ 14.10.38. S eparation  of olefins hav ing  2-5  carbon  a tom s from  m ix tu res  o f th e  
sam e w ith  sa tu ra te d  hydrocarbons. Tho olefins aro absorbed  in  sulphuric  acid  and  
regenerated  from  th e  acid  liquor. T he acid  em ployed is strongor th an  th a t  norm ally  
used, an d  tho  acid  liquor o b ta ined  is hea ted  w ith o u t d ilu tion  in  th e  form  of a  th in  
film  to  a  tem p era tu re  h igher th an  th e  boiling p o in t o f tho  alcohols th a t  m ay  bo form ed 
from  tho  acid  liquor.

A. E . R heineck. U .S .P . 2,210,305, 6.8.40. Appl. 22.11.38. Process fo r trea tin g  
an  oil from  th e  g roup consisting o f  oiticica oil and  po-yoalc oil to  render tho  oil su itab le  
for use in  varnishes, etc. T he oil is ace ty la to d  u n til i t  has tho  p ro p o rty  o f d ry ing  in  a  
re la tive ly  sh o rt tim e an d  o f form ing a  sm ooth, glossy film.

R . C. P a lm er and  C. H . B ibb. U .S.P. 2,211,432. Appl. 19.8.38. T rea tm en t o f 
m onocyclic terpene hydrocarbons b y  heating  to  reac tio n  tem pera tu res in  the  liquid  
phase in  th e  presence of a  ca ta ly s t con tain ing  effective am oun ts o f b o th  copper and  
nickel in  a n  ac tive  form  to  effect su b stan tia lly  com pleto conversion o f th e  hydrocarbons 
in to  p-cym eno an d  p-m enthnno.

D outsche E rdol, A.-G. E .P . 524,587, 9.8.40. A ppl. 1.2.39. R affination  o f m ineral 
oils an d  ta rs  b y  m eans o f liquids con tain ing  phenols. T he trea tm e n t is effocted in 
stops, th o  phenol co n ten t o f tho liqu id  used  in  a  subsequen t s tep  being h igher th a n  th a t  
o f  tho  liqu id  em ployed in  a  previous step . H . B . M.

Safety Precautions.
1389 * Prevention of Accidents in the Y.P.F. B. R ikles an d  R . G alle tti. Bol. In form . 
Petroleras, A pril 1940, X V II (188), 64-79.— T his very  fully deta iled  p ap er w as originally  
w ritte n  fo r tho  A rgentine N a tional C om m ittee o f tho  W orld  Pow er Conference, and  
w as in tended  for p resen ta tio n  a t  th e  Second Chem ical E ngineering Congress w hich 
w as to  h av e  m et in  B erlin  in  Ju n e  o f th is  year. T he p a p e r should be o f considerable 
in te res t to  those  concerned w ith  safety  regu lations in  w orks generally  as a p a r t  from  
oilfields an d  refineries in  p a rticu lar. H . I .  L.
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Chemistry and Physics of Petroleum.
1390. Activation of Hydrogen in Catalytic Reactions of Hydrocarbons. A. F ark as. 
Trans. Faraday Soc., 1939, 35, 906-917.— Tho au th o r discusses th e  fo rm ation  of h y d ro 
carbon  bonds b y  tho  ac tiv a tio n  o f hydrogen b y  m eta l cata lysts . I t  is shown th a t  
hydrogon atom s aro form od on tho  ca ta ly s t su rfa c e ; m ethods o f m easurem ent o f the  
ra te  o f form ation  a re  discussed. A possible m echanism  fo r th e  reactions a t  h igh and  
low tem p era tu res is suggested, and  its  correlation  w ith  p rac tica l resu lts investigated .

M. McL.

1391. Catalytic Exchange of Hydrogen Atoms between Molecular Deuterium and 
»¡-Hexane and ci/cioHexane. A. F a rk as  and  L. Farkas. Trans. Faraday Soc., 1939, 
35, 917-920.— Those exchange reactions are show n to  follow a  sim ilar m echanism  to  
th a t  p roposed for othyiono an d  benzene (Trans. Faraday Soc., 1937, 33, 82), involving 
tho fo rm ation  of hydrogon atom s on th e  surface o f tho ca ta ly st. A  now m echanism  
is suggested for th e  dehydrogenation  o f cycloh.ex.Bxi?. M. McL.

1392. Fundamentals in the Catalytic Ring Closure of Open-Chain Hydrocarbons.
H . S. T ay lo r an d  J .  T urkevitcli. Trans. Faraday Soc., 1939, 35, 921-934.— A general 
review  is m ade o f th e  thorm odynam ie and  p ractica l problem s involved in  th e  large- 
scale p ro d u c tio n  o f arom atics from  open-chain hydrocarbons. Tho use o f various 
ca ta ly sts  h as boon investigated , to g eth e r w ith  tho op tim um  conditions o f tem pera tu re  
an d  p re ssu re ; i t  is found th a t  for paraffin hydrocarbons, long co n tac t tim e, high 
tem p era tu re , and  oxide cata lysts , such  os C i\,03, are m ost effective.

Tho effects o f oxygen an d  w ator-produeing substances in  poisoning tho ca ta ly sts  aro 
noted , together w ith  tho b e s t m ethods o f conversion of d efines in to  ring  structures.

M. McL.

1393. Mechanism of Catalytic Exchange Reactions between Deuterium and defines.
G. H . Twigg. Trans. Faraday Soc., 1939, 35, 934-945.—T he two possible m echanism s 
o f th is  in torehango aro discussed, an d  experim ental w ork on heavy  ethylene, C2D 4, is 
described, w hich indicates th a t  an  associative ra th e r  th an  a  dissociative m echanism  
is operative.

D a ta  aro given also o f onorgios o f activ a tio n , o f exchange, an d  o f hydrogonation  for 
etliylono, propylene, buteno-2, and  isobutono over tho rango 55-120° C. M. McL.

1394. Fischer-Tropsch Synthesis of Hydrocarbons, and Some Related Reactions.
S. R . C raxford. Trans. Faraday Soc., 1939, 35, 946-958.—T his p ap er describes a  
com prehensive investigation  in to  tho  F ischer-T ropsch  syn thesis o f hydrocarbons as 
regards op tim um  conditions a n d  tho m echanism  o f  tho  cata lysed  reac tion . I n  all 
cases tho  s ta n d a rd  ca ta ly st, co b alt-tho ria-k ieselguhr, w as u s e d ; b est resu lts  were 
ob ta in ed  a t  m edium  pressures an d  in  tho tem pera tu re  range 175-225° C.

I t  is concluded th a t  the-m echanism  involves th e  form ation o f  a  cobalt carbide Co2C 
b y  . a  dua l process. T his carbide is th en  reduced b y  hydrogen to  givo chom isorbod 
m ethy lene groups, w hich in  tu rn  bu ild  up  to  hydrocarbon  chains.

E x perim en tal w ork  included th e  use  o f tho  oriAo-pora-hydrogen conversion as an  
ind ica tion  for tho reaction , an d  is described in som e detail.

N otes are  also m ade o f th e  condition  w here th e  F ischer-T ropsch  syn thesis fails, 
form ing m ethane  ra th e r  th an  hydrocarbon  c h a in s ; a  suggested ex p lan atio n  is given. 
The effects o f  th e  presence o f e thylene are also discussed. M. McL.

1395. Experiments on the Fischer-Tropsch Synthesis of Hydrocarbon from Carbon 
Monoxide and Hydrogen. E . F . G. H ering ton  an d  L . A. W oodw ard. Trans. Faraday  
Soc., 1939, 35, 958-967.— T he double effect o f th e  F ischer-T ropsch  synthesis, in giving 
e ith e r oil an d  w ater, o r m ethane a n d  w ater, has  been investigated . T he la t te r  effect 
is found to  be due to  h igh-tom pcraturo  effects on th e  ca ta ly st, e ith e r b y  insufficient 
in itial cooling or too  rap id  subsequen t heating . T he m ethane  p roduction  is also 
p rom oted  b y  a  h igh H a/CO ra tio  in th e  ingoing gas.
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A “  runn ing-in  ”  process for the  c a ta ly s t is described, w hich ensures tho  production

° f  F u rth e r  effects are described as follows : tho  use of hydrogen a t  syn thesis tem p era 
tu re  on a  used ca ta ly st, causing im m ediate  revivification o f th e  la t te r  an d  th e  com plete 
poisoning of the  ca ta ly s t by  excess H 2S or CS2 a t  200° C. A suggested exp lanation  
o f tho  form er effect is given.

1396. Mechanism of Catalytic Dehydrogenation and Cyclization. R . C. P itk e th ly  and  
H  Steiner. Trans. Faraday Soc., 1939, 35, 979-984.— In v estiga ting  th e  m echanism  of 
rin g  fo rm ation  by  cyclization o f paraffins, tho au th o rs , using n-hep tane, have  o b ta ined  
hoptone a n d  toluene. No cyclof i r a f f in s ,  c ^ O ie f in e s ,  n o r di- o r tn-olefincs w ere to  
bo detected . E xperim en ts w ere m ade to  show w hothor tho  boptcno w as a  by -p ro d u ct 
o r an  in torm ediato  in  th e  reaction . M easurem ent o f equilibrium  p a rtia l pressures 
ind icated  th a t  i t  w as an  in te rm e d ia te -a  fac t supported  b y  therm odynam ical reason
ing. Two possiblo m echanism s o f  tho reac tion  aro discussed. M. McL..

1397 D e 'tructive  H ydrogenation and D estruction of Hexadecane. H . I .  W aterm an
a f d  J  J  Leendortee Trail.,. Faraday Soc., 1939. 35, 9S5- 992. - T h e  destructive
hydrogenation  an d  cracking of hexadecane a t  43o° C. for 1 h r. using n ickel kicselguhi 
and  chrom ium  oxido ca ta ly sts have  been stud ied . _ . ,

D estructive  hydrogenation  gave p ractica lly  no  p ro d u c ts o f m olecular w eight lug 
th a n  th a t  o f tho  s ta rtin g  m ateria l, ind icating  a n  a lm ost comploto absence o f sulo- 
roactions. Tho p ro d u c ts  wore norm al o r nearly  norm al parafhns.

Cracking in  th e  presoneo o f n itrogen  gave cyclic a n d  b ran ch ed  h ydrocarbon  p roducts , 
including appreciable qu an titie s  o f hydrocarbons of highor m olecular w eigh t t l  a  
h ex ad ecan e ; ind ica ting  tho  oecurrenco of po lym erization  o f p rim ary

, , M . ivlCLi.reac tion  products.

1398. Investigation with the Cyclization (Aromatization) of Aliphatic Hy^ocarhons.
H . Hoog, J .  Vorheus, an d  F . J .  Zuidorweg. Trans. 1‘araday Soc., 193J, 35, 9J3 101-.
In  th is investiga tion  m an y  a lip h a tic  hydrocarbons w ere passed  oyer Cr20 3 c a ta ly s t 
a t  465° C., atm ospheric  pressure  an d  17 m l./h r./5 5  gm . c a ta ly s t r a te  o f flow. 1  lolds 
a n d  com positions o f p ro d u c ts  w ere determ ined.

T he m ain  conclusions were : hydrocarbons the  s tru c tu re  o f w hich perm its o f  d irect 
fo rm ation  o f a  G-mombered ring  will bo cyclized to a  m arked  ox ten t, o thers will no t. 
Side reactions a re  show n by  ind iv idual groups ; th u s  paraffins are dehydrogonated  to  
a lipha tic  mono-oleiines, a lipha tic  olefines aro e ither h ydrogenated  to  paraffins or 
undergo a  sh ift o f tlio double bond, cyclo-defines aro hydrogenated  to  naph thenes, 
naph thenes show no side reactions.

Paraffins, an d  olefines w ith  8 C-atom s, show somo cracking reactions. T he degree 
of a rom atization  increases in th e  order paraffins, a lipha tic  olefines, b-rrng naphthenes, 
6-ring cyclo-olefines, for corresponding com pounds.

Suggestions a re  given for tho  m echanism s involved. M- McL.

1399. Some Problems Associated with define t'soParaffin Addition Reaction. S. F.
Birch an d  A. E . D unstan . Trans. Farailay Soc., 1939, 35, 1013-1021.—T hese  au th o rs  
discuss tho  add ition  o f olefines to  paraffins to  give h igher paraffins, in  th o  presence ol 
su lphuric acid  a t  low' tem pera tu re . Tho p ro ducts a re  a  com plex m ix tu re  o f tiso- 
paraffins b .p t.’s 27-185° C., together w ith  a  sm all olefime residue. I t  is show n th a t  tho 
action  o f tho  acid  is n o t pu re ly  ca ta ly tic , a  h ighly  u n sa tu ra ted  oil being  recoverable
b y  d ilu tion  o f used acid.

A m echanism  is suggested of p ro to n  add itio n  from  acid  to  olefinc, followed b y  action  
betw een th e  ac tiv a ted  d efine , an d  an  acid  paraffin  po lar complex. I  he »soparaffins 
w ould th en  bo form ed b y  a  series o f side reactions. “ • McL"

1400. Heavy Metal Sulphides as Catalysts for the Polymerization of Olefine Hydro
carbons. E . 1C Ingold  and  A. W asserm an. Trans. Faraday Soc., 1939, 35, 1022-
1024. T he uso o f heav y  m eta l sulphides os ca ta ly sts  in  th e  po lym erization  of sim ple
olefines w as investigated . I t  w as found th a t  th e  w hite  a n d  yellow’ sulphides were
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inactive, b u t  th a t  tho b lack sulphides, particu la rly  eupric sulphide, w ere  m ore effective. 
T he m ost effective agen t w as found to  bo cuprie sulphido w hich had  been allowed to  
s ta n d  in tho a ir u n til 30%  cuprie su lphate  had  been form od. Tho sulphido h ad  to  be 
p repared  from  C uS04 +  H aS in  acid  solution.

A suggested m echanism  for th is  catalysis in  tho  ease o f tho  po lym erization  of 
jj-butyleno is given. M. McL.

1401. Dimerization Reactions of Unsaturated Hydrocarbons. E . B ergm ann. Trans. 
F araday Soc., 1939, 35, 1025-1034.—T his is a  general review  of th e  n a tu re  o f d im eriza
tio n  as applied  to  various heights o f u n sa tu ra ted  hydrocarbons. Two m ain  ty p es of 
d im erization  o c c u r : “  D im erization  p ro p er,”  w ith fo rm ation  of ci/ciobutane de 
rivatives, a n  action  w hich only occurs by  irrad iation , an d  ' ‘m ig ra to ry  dim erization  
w ith  fo rm ation  o f a  now oiefino caused by m igration  o f a  hydrogen  atom . T h is la tte r  
alone can  be considered as tho e lem entary  stago of po lym erization . Reviewing tho 
experim ental w ork, tho a u th o r finds th a t  for mono-olefines and  diones th e  m echanism  
of polym erization  can n o t be m ado to  correspond a t  all w ith  th a t  o f m ig ra to ry  
d im erization  ; so th a t  no general rules can be laid  dow n for these classes. F o r  aeetyl- 
enos an d  for triphenylallono *' m igra to ry  ”  dim erization can  bo sa tisfactorily  applied, 
although  in tho la tte r  caso it  is followed b y  cycZo-isomerization o f th e  acy lated  allene 
deriva tives. ^  ■ McL.

1402. Low-Molecular Polymerization of Dienes and Trienes. E . H . Farm er. Trans. 
Faraday Soc., 1939, 35, 1034-1040.—T his deals w ith  th e  polym erization  o f con
ju g a ted  a n d  unconjugated  di- an d  tri-enes. I t  is found in general th a t  tw o form s 
o f polym er occur : linear polym ors o f largo m olecular w eight and  low m olecular series 
o f  early  polym ers from  dim ers up  to  hoxamors. In  tho  p resen t w ork th e  la tte r  ty p e  
alone aro s tud ied  and  m any  a lte rn a tiv e  m echanism s are suggested, o f w hich, owing to  
th e  com plexity  o f s tru c tu re  involved, no  one can  bo considered m ore sa tisfac to ry  th an  
ano ther. M- M cL-

1403. Dimerization of Petroleum Hydrocarbons. IV. J . Sparks, R . Rosen, and P . K. 
Erolich. Trans. Faraday Soc., 1939, 35, 1040—1054.— Starting from^ a  description 
o f  tho commercial dimerization of isobuteno to obtain commercial iso-octano, tho 
authors develop a theory o f dimerization involving the shift from one monomer to 
another o f a hydrogen atom  which finally appears in tho dimer on the previously 
unsaturated C-atom which adjoins tho nowly formod bond. This shift m ay occur
th rough  free valencies o r th rough  a  p ro to trop ic  change.

O ther dim erization  reactions are discussed, n o tab ly  thoso o f olefines, di-olefmes, 
an d  acetylene, an d  i t  is shown th a t  th e  proposed sh ift is, in genoral, n o t a t  variance 
w ith  tho  ap p aren t moelianism s involved. M. McL.

1404 Preparation and some Physical Properties of 2 : 2 : 4 :  4-Tetramethylpentane.
F . L. H ow ard. Bur. Stand, J .  Res. (W ash.), 1940, 24 (6), G77-684.— Tho m eth o d  o f 
W hitm ore an d  Southgate  was used, an d  consists in  reac ting  d im ethy l zinc w ith  
2 : 2 :  4-trim ethy l-4-chloropentane. T he la t te r  was p repared  b y  tho ac tio n  o f HC1 
on  “  d iisobutylone,” w hilst tho  zinc d im ethy l w as m ade  b y  reac ting  m eth y l iodido
w ith zinc copper alloy.

Tho crude 2 : 2 : 4 :  4 -to tram cthy lpen tano  w as purified an d  thon  d istilled. I h e  
physical constan ts determ ined  on tho  p u re s t frac tion  included freezing p o in t, boiling 
p o in t, a n d  i ts  v a ria tio n  w ith  pressure, refrac tive  index, and  density , an d  th e ir  v a ria tions 
w ith  tem pera tu re.

Analysis and Testing.
1405* Determination of Naphthalene in Coal Tar and its Products. W . Kirby. 
J .  Soc. chem. In d .,  1940,5 9 ,168-171.—The m ethod is basod on the fact that tho addition  
of tar oil to naphthalene lowers tlio setting point b y  an amount depending on tho 
quantity o f oil added.
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T h e  de term ina tion  o f n ap h tha lene  in  coal-tar n a p h th a  is given a s  an  exam ple :—
T he residue left on  d istilling 100 gm . o f n a p h th a  to  197° C. w as 7-5 gm . A portion  

of th is  residuo weighing 4-992 gm. w as ad ded  to  14-630 gm . o f p u re  n aphtha leno . Tho 
m ix tu re  was m olted, an d  its  so tting  p o in t w as found to  be 70-8° C., corresponding w ith  
83%  o f naphtha lene . A  sim ple calcu lation  shows th a t  tho  nap h th a len e  originally 
p resen t in  th e  n a p h th a  w as 2-4% . N orm ally  i t  is preferable to  sto p  th o  d istillation  
for a  naph tha leno  residue a t  190° C.

Curves a n d  tab les a re  p resen ted  g iving th e  percentage naph tha leno  in  coal-tar 
p ro d u c ts  according to  so tting  p o in t, in  q uan tities rang ing  from  30%  to  100% 
naph tha lene . T . C. G. T .

1406.* Determination of the Composition of Commercial isoPentane. K . H . H ach- 
m u th  and  J .  W . Tooko. N at. Petrol. N ew s, 1.5.40, 32 (18), I t .  142.— Tho an ti-knock  
characte ris tics o f  com m ercial isopentano aro re la ted  to  tho  com position. Low 
concen tra tions o f n-pen tano  and  b u tan e  w hich  reduce tho  octano nu m b er o f the  
com m ercial p ro d u c t q u an tita tiv e ly  m ay  be determ ined  accu rate ly  by  tho  procedure 
ou tlined . T he m eth o d  om ploys a  m odification o f tho  s tan d ard  A.S.T.M . d is tilla tio n  
ap p a ra tu s  an d  is based  on a  preciso d e te rm ination  o f th e  boiling tem p era tu re  curve. 
T he accuracy claim ed is 0-5% for n- and  isopentane an d  0-25% fo r n-butano.

1407. Determination of Total Water-Soluble Chlorides in  Petroleum. J .  W . H om o 
an d  L. F . Christianson. U .S. B ur. M ines Report o f Investigations, No. 3517, Ju n e  
1940.— Xn o rder q u an tita tiv e ly  to  de term ine  tho  am o u n t o f  sa lt in  petro loum , i t  is 
necessary first to  ex tra c t tho  sa lt from  tho oil, an d  secondly to  m easure tho  am o u n t 
o f  ex trac ted  sa lt. T o be effective th e  p rocedure a dop ted  m u st bo universally  applicable 
to  th e  various em ulsions an d  sa lts  w hich accom pany p e tro le u m ,- i t  m u st be accurate  
and  p re c ise ; an d  finally i t  m u st be  adap tab le  to  oitlier field o r lab o ra to ry  analysis. 
T h e  technique  used  by  th e  B ureau  o f Mines a n d  described in  th is  p ap er is claim ed 
to  fulfil all these  conditions.

A  rep resen ta tive  sam ple o f th e  oil is o b ta ined  an d  thoroughly  m ixed, a fte r  w hich a 
po rtio n  is m easured  for analysis. Tho m easured  oil is th en  d ilu ted  w ith  xylone to  
dissolve w ax, gum , an d  asphalt. T o p rev en t any em ulsion being form ed, o r to  r e 
solve a n y  th a t  has been form ed, a stabilizer is added  a n d  tho m ix tu re  h ea ted  an d  
a g ita ted  v io len tly  to  dissolvo tho  sa lt. T he oil is th e n  sep ara ted  from  th e  w a te r by  
contrifuging a n d  th e  to ta l q u a n tity  o f  w a te r e x tra c t t i t r a te d  for th e  dissolved chlorides. 
T he q u a n tity  o f w ater-soluble chlorides p resen t in  th e  oil is calcu la ted  as sodium  
chlorido from  tho n e t m illilitres o f silver n itra te  used in  th e  titra tio n . H . B . M.

1408.* Some Notes on Exhaust Gas Analysis. H . F o sse tt. J .  In s tn  aut, Engrs, 
1940, V I I I  (9), ix -x x iv .—Tho de te rm in a tio n  o f exhaust-gas com position h as  a  con
siderable field o f usefulness in  th o  tes tin g  an d  contro l o f in tem al-com bustion  engines. 
T he a u th o r  first reviews published w ork  on th e  com position o f ex haust gases, an d  
th en  outlines various m ethods o f analysis.

B a llan ty n e’s em pirical ru le  for th e  re la tionsh ip  o f H 2 and  C H 4 to  CO co n ten t has 
long boon established, b u t  w as d isproved in  1936 b y  D ’AUova an d  Lovell, who carried 
o u t v ery  careful experim ents on  th ree  engines. D a ta  for th e  re la tionsh ip  o f C 0 2, 
CO, an d  0 2 to  a ir/fuel ra tio  a re  show n graphically . I t  w as found  th a t  tho  CH4 p ro 
duced w as co n stan t, being ab o u t 1-857% o f th e  carbon  in  tho  fu e l ; th is  is equ ivalen t 
to  th e  fo rm ation  o f 0-15 mols. o f  CH4 per molecule o f C8H 17, w hich w as tho com position 
o f th e  fuel used.

M ethods o f ex h au st gas analysis a re  : (a) Chemical analysis, (6) hot-w ire catalysis, 
(c) re la tive  den sity  a n d  (d ) th erm al conductiv ity . F o r  chem ical analysis th e  O rsa tt 
a p p a ra tu s  is extrem ely  useful. T he therm al co nductiv ity  princip le is m o st w idely 
used fo r p o rtab le  in stru m en ts  recording a ir/fu e l ra tio . Differences ex is t in th e  calib ra 
tio n  o f different designs o f these in s tru m e n ts ; i t  w ould ap p ear th a t  a  linear scale 
is incorrect. A characteris tic  o f  co n d u ctiv ity  in stru m en ts  is th a t ,  i f  th e  m ix tu re  
s tren g th  is p rogressively w eakened, beyond 14-7 : 1 th e  p o in te r will m ove back  tow ards 
th e  rich  end o f th e  scale. Considerable cau tio n  m u st therefore be exercised w hen 
op eratin g  a t  th e  w eak end of th e  scale. K . A.
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Motor Fuels.
1409. Co-operative Fuel Research Motor-Gasoline Survey, Winter 1939-40. E. C.
Lane. U .S. B a r. M ines Report o f Investigations, No. 3524, Ju n e  1940.—T he Co
operative  F uel R esearch  C om m ittee an d  tho B ureau  of Mines have  a lready  issued e ight 
rep o rts  on properties of com m ercial m otor fuels. This, th e  n in th , em bodies d a ta  on 
2033 sam ples, rep resen ting  tho  p roducts of e ighty  different com panies. I n  add ition , 
th e re  are  included d a ta  com piled by  th e  Pacific Coast Technical G roup for t h a t  region. 
F o r  tho purposes of th is rep o rt, gasolines aro again d ivided in to  regular-prico, prem ium - 
price, an d  th ird -g rade  qualities. T able  1 gives d a ta  on g rav ity , su lphur con ten t, 
vapour pressure, octane num ber, and  d istillation  characteristics of com m ercial gasolines 
sold in  tw enty-one m ark e tin g  areas in tho  U .S. during 1939—40. A verages for each of 
th e  grades aro included in  th is tab le . Those averages a re  assem bled in  T ables 2,
3 a n d  4. T ab le  5 records th e  m inim um  and  m axim um  for each ch aracteris tic  of tho 
th ree  g rades of gasoline. Tablo 6 is for com parative  purposes, an d  includes tho  sam e 
figures for tho  previous w in ter survey.

1410. Volatility and Anti-knock Properties o£ Hydrogenated Gasoline. A. V. A gafonov 
an d  C. K . M akarov. N eft. K h o z 1939, No. 8, 40.—V ola tility  characteris tics and  
octano num bers have  been  determ ined  for a  num ber of R ussian  av ia tio n  gasolines, and  
various blonds w ith  iso-octano, ligh t gasoline fractions, an d  alkylbenzeno, w ith  an d  
w ith o u t P b E t4.

A m ethod  is given for th e  trea tm e n t of prossure d is tilla te  b y  m eans of w hich a  h igh  
octano b lending agen t of h igh v o la tility  is ob tained  an d  by  reform ing th e  residue of 
tho  pressure d istilla te  a  high-grade av ia tion  p e tro l is produced. B lending hydrogen
a te d  ligh t fractions of pressure d is tilla te  w ith  i.b .p . of 60° C. for obtain ing  100 octane 
fuel reduces th e  consum ption  of iso-octane 25—40% . Tho following com position is 
recom m ended : 15%  ligh t fractions -f- 30%  iso-octane +  6,f>% av ia tion  gasoline.
I n  th is  b lend  e ith e r s tra ig h t-ru n  gasoline m ay  bo used  or hydrogenated  gasoline 
obtainod b y  reform ing cracked ligroino. Tho d istillation  characteristics and th e  
v apour pressure of th is  100 octane fuel aro w ith in  tho  specifications for av ia tio n  
gasoline. .

I t  is also possible to  o b tain  100 octano fuels if in th o  b lend  tso-octane is replaced by 
th o  frac tion  distilling  betw een 120° an d  105° C. of alkylbenzeno, w hich is n o t ob tained  
b y  blending alkylbenzeno w ith  gasoline alone.

1411. Patents on Motor Fuel. D. L ipkin . U .S .P . 2,210,942, 13.8.40. A ppl. 20.10.36. 
P rep a ra tio n  of a  fuel for intornal-com bustion  enginos b y  adm ix ing  a  hydrocarbon  of 
th o  m o to r fuol boiling range w ith  a  q u a n tity  of isobutyraldohydo to  increase su b 
s ta n tia lly  th o  an ti-knock  value.

F . R . B ean. U .S .P . 2,211,313, 13.8.40. A ppl. 1.7.38. P rep a ra tio n  of a  m o to r fuel 
consisting of hydrocarbons w hich norm ally  ten d  to  d e te rio ra te  an d  a  low er m onoalkyl 
e s te r  of p-hydroxyplionylam ino acetic  acid  in  a n  am o u n t sufficient to  in h ib it said  
deterio ra tion .

A . N . Sachanon an d  A . W . Francis. U .S .P . 2,211,732, 13.8.40. A ppl. 10.2.39. 
P rep a ra tio n  of a  m oto r fuol hav ing  tho d istilla tion  characteris tics of an  a v ia tion  gasoline 
an d  a  sm ooth  boiling range. Tho fuol consists of a  m ix tu re  of alkylbonzonos boiling 
above 220° F . a n d  a  gasoline frac tion  boiling below  ab o u t 220° F .

S ta n d ard  Oil D evelopm ent Corp. E .P . 524,252, 1.8.40. A ppl. 26.1.39. P re p a ra 
tio n  of hydrocarbons boiling m ain ly  w ith in  tho  gasoline range b y  co n tacting  w ith  an  
a lk y la tio n  c a ta ly s t a  m ix tu re  of non-cyclic paraffin  hydrocarbons contain ing a  paraffin 
hydrocarbon  hav ing  a t  least one to rtia ry  carbon  a to m  in th e  m olecule a n d  a  fu rth e r 
paraffinic hydrocarbon. H . B. M.

Lubricants and Lubrication.
1412. Theoretical and Experimental Researches on the Synthesis o! Lubricants. M. G.
H ugel. Trans. Faraday Soc., 1939, 35,1054-1061 — Tho above aspects of th e  syn thesis 
of lub ricating  oils from  ru b b er a re  here discussed. T he a u th o r applies D u n s ta n ’s an d  
Thole’s m olecular w eigh t/v iscosity  law  to  A ndrado’s v isco sity /tem p era tu re  equation
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to  discover w h a t chem ical co n stitu en ts  aro responsible for vary ing  viscosity  effects. 
T h e  differences betw een m ineral an d  vegetable  oils he considers duo possibly to  a  
dipole effect in  tho molecules of tho  la tte r .

I n  tho  syn thesis of oils from  rubbor by  hydrogonation  un d er h igh  p ressure  th ree  
reactions occur : cracking, cyclization, an d  hydrogenation . C ata lysts can  bo chosen 
so as to  determ ine w hich of thoso th ree  effects is p redom inan t. Tho a u th o r considers 
a lipha tic  oils b est for lubrication  below  300° C ., m ixed  typo  for oils req u ired  to  volatilize, 
an d  polycyclic a rom atics for very  h igh  tem p era tu res . M. McL.

1413. Regeneration of (Used) Oils. E . Schm itz. Science et In d .,  1940, 290 bis. 
(Supplem ent to  Revue M écanique), 77-83.— T he au th o r p u ts  tho  case for a  na tio n a l 
schomo for tho  recovery of usod oils, pa rticu la rly  in  w ar-tim e, po in tin g  o u t th a t  th e  
p ractice  is obligatory  in  G orm any. T he m ethods of regeneration  aro discussed togeth e r 
w ith  th o  q u a lity  of oils so recovered. I t  is suggostod th a t  for officioncy an d  econom y 
tho oils bo collected and  regenerated  in  six  different classos, viz. : (1) L igh t m achinery,
(2) E lectrica l and  T urbine, (3) A utom obile, (4) A viation , (5) M arine diesel engine, 
(6) R ough in d u stria l m achinery  oils, each group to  be trea te d  by  th e  m ethod  ap p ro 
p ria te  to  tho  q u a lity  requ ired  by  th e  finished p ro d u c t. R . D , S.

1414. Use of Bleaching Earths in the Regeneration of Lubricating Oils. E . Bloomen. 
Science et In d .,  1940, 290 bis. (Supplem ent to  Revue M écanique), 84-85.— Tho action  
of an  e a r th  m ay  depend  on  abso rp tion  by  tho pores of th o  e a r th  o r adsorp tion  b y  th e  
a c tiv a ted  surface, or in  m an y  casos chom ical action  by  th e  partic les. T he la t te r  appears 
to  bo duo to  tho acid n a tu re  of tho  e a rth  and  to  th o  tondoney of th e  p a rtic les to  bohavo 
as ions in  consequence of tho  accep tance of an  electric charge. W h eth er a  p a rticu la r 
e a r th  is used  or n o t doponds on tho  oil to  w hich it is to  bo applied, for tho  order of 
m erit of a  serios of earth s is n o t th o  sam o for different oils, since ono of th e  above- 
m ontionod m echanism s will bo m oro offective on ono oil th a n  on anothor. Honco 
th o  choice of e a r th  doponds on tho ty p e  of oil, an d  tho  ty p e  of refining to  bo em ployed. 
T his is som otim os difficult, for o ften  tho  oil to  bo tre a te d  is a  m ix tu ro  of, e.g., diesel 
and  av ia tio n  o i l ; especially is th is  so if ono of tho com ponents is com pounded. I t  is 
therefore suggested th a t  thoro should  be e ith e r a  con tra l labo ra to ry  for th e  analysis 
of usod oils for rocovory or, a lte rn a tiv e ly , each typo  of oil should be colloetod separa te ly .

R . D . S.

1415.* Deterioration Factors in Diesel Lubricants. C. G. A . R osen. N at. Petrol. 
News, 1.5.40, 32 (18), R.152.— Tho facto rs causing th e  de terio ra tion  of diesel lub rican t 
includo tho  tim e th a t  th e  oil is in  effective use  and  tho  frequency w ith  w hich i t  is 
sub ject to  h ea t, ox idation , o r con tam inating  influences. U sed oil, in som e respects, is 
b e tte r  th a n  now oil. I t  has been found th a t  usod oil, p a rticu la rly  if com pounded, has 
a  h igher film  s tren g th  an d  often  h igher resistance to  cylinder corrosion th a n  now oil. 
O n tho  o thor hand , new  oil is loss likoly to  cause bearing  corrosion. T he m o st im p o rtan t 
facto r governing oil lifo is tem p era tu re , and  all efforts should  be  m ade to  reduce 
crankcase tem poraturo . F lam e im pingem ent on  cylinder walls causes local h o t spots 
a n d  aggravates cylinder w all deposits. B earings should  be  designod w ith  rap id  h ea t 
d issipa tion  in  view. A th erm al sponge beh ind  a  th in  layer of b a b b it t  lias been found 
satisfac to ry . Since th e  diesel engine is a n  oxidizing a p p ara tu s , lub rican ts should show 
a  m axim um  resistaneo to  change duo to  oxidizing influences. H . G.

1416.* Synthetic Fats in Grease-making. A . W . B urw ell a n d  J .  A. Cam elford. Petro
leum , 1940, 2 (3), 75-78.— Ono of tho m ost read y  sources of sup p ly  of saponifiable 
m ateria ls w hich can  bo usod for groaso m anufactu re  is th e  ox idation  under contro lled  
conditions of pe tro leum  hydrocarbons. Am ong tho  p ro ducts form od in  th is process 
q u a n tita tiv e  yields a re  ob tained  of acids, p rim ary  an d  secondary  alcohols, esters, keto- 
alcohols, lactones, an d  ketones. M any of these ox idation  p ro d u c ts  a re  read ily  saponi- 
fiablo w ith  bases o rd inarily  used  in  grease m anufactu re , and  soaps of N a, Ca, A l, P b , 
K , Mg, and  B a  have  been p rep ared  b y  d irec t saponification a n d  used in  lubricating  
greases.

I t  is claim ed th a t  th o  greases so ob ta ined  are  free from  bleeding in  sto rage, from  
sep ara tio n  a fte r  w orking, a n d  th a t  m ost of th em  a fte r heating  above tho ir m elting  
p o in t re tu rn  to  tho ir original consistency w ith o u t separa tion .
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Tho m ethod  of m anufac tu rin g  th e  groases is ou tlined . I t  is essontial th a t  these 
p roducts bo finishod exac tly  n eu tra l o r sligh tly  acidic, nover alkaline. B arium  greases 
have  boon m ade very  sa tisfactorily  by  d irec t saponification w ith  B a(O H ), and^showod 
w orked p en etra tions of 230-280 a t  77° F . an d  m olting p o in ts  above 350 F . In  
add ition , such p ro d u c ts could bo h e a ted  to  420° F „  an d  on  cooling woro idontical w ith
tho  original groaso. . . ,

T he soaps can  also bo m ade  by  doublo decom position an d  th en  dissolved m  th e
ap p ro p ria te  m ineral oil base. *

E x p erim en ts woro carried  o u t in  th e  m anufactu re  of a lum inium  stoarato  greases. 
I t  was found th a t  if th is soap woro b lended w ith  m ineral oil contain ing a  sm all am oun t 
of som e of tho  osters, or m ix tu res of ostors w ith  high-m olecular-w eight ketones and  
alcohols p repared  from  petro loum  hydrocarbons, a  g rea tly  im proved grease resu lted .

D . li. o.

1417. Patents on Lubricants and Lubrication. W . H . Jam os. U .S .P . 2,209,976,
6.8.40. A ppl. 20.1.38. P rep a ra tio n  of a  m inoral-oil com position consisting of a  
refined viscous m ineral oil an d  a  sm all am o u n t of a n  N ,  jV‘-dithiobisalky]am ino.

I .  M. Colboth. U .S .P . 2,210,140, 6.8.40. A ppl. 6.11.31. L u b rican t consisting of 
a  m ajo r p roportion  of m ineral oil an d  a  m inor p roportion  of a n  ostor derived fiom  a  
long-chain a lipha tic  acid  a n d  a  sliort-chain  a liphatic  alcohol hav ing  n o t moro th a n  two 
hydroxy l groups. Tho am o u n t of tho  ester is a t  least 0-5%  of tho lub rican t.

W . A. W h ittie r, N . D . W illiam s, an d  H . L . Moir. U .S .P . 2,211,306, 13 8.40. A ppl. 
19.12.35. P rep a ra tio n  of a  lu b rican t b y  chem ically com bining a  sm all am o u n t of 
su lp h u r w ith  a  fa tty  body, add ing  phosphorus to  tho  sulphurized body, and  heating  
to  a  tem p era tu re  n o t m uch  in  excess of 230° E . u n til th e  reagents have p reven ted  
su b s tan tia l fum ing of phosphorus.

B Folda. U .S .P . 2,211,373, 13.8.40. A ppl. 8.8.39. P rep ara tio n  of a  th rea d  
lu b rican t consisting of a  cup groaso an d  zinc d u s t rendered chem ically stab le  by  tho  
ad d itio n  of a  free fa tty  substance  in  am o u n t sufficient to  neutralize th e  free alkaline 
ingrodionts of tho  cup greaso an d  to  leavo a n  oxcess of a t  least 1/10 of 1 /o by weigtit 
of tho  finished com pound.

E  M Stoffon U .S .P . 2,211,442, 13.8.40. A ppl. 15.9.36. P rep a ra tio n  of syn tho tic  
com positions useful for blending w ith  lubricating  oils. R u b b er m ate ria l is sub jected  
to  th o  action  of anhydrous alum inium  chloride in tho  presence of m otallic iron  under 
conditions effectivo to  p roduce conversion products.

B . T . Brooks. U .S .P . 2,211,687, 13.8.40. A ppl. 18.3.37. P rep a ra tio n  of a  lubri- 
c an t consisting of a  m ineral lu b rican t an d  a  sm all am o u n t of stearono.

Carbide a n d  Carbon Chemicals Corp. E .P . 524,847, 15.8.40. A ppl. 18.2.38. 
P ro d u c tio n  of a  wator-dispersiblo com position for use in  tox tilo  lub rican ts com prising 
a  m ajo r p roportion  of a n  oil, an d  a  lesser q u a n tity  of a  surface active  agen t consisting 
e ith e r of a  1, 2 d i-substitu tod  glyoxalidino or of a  carboxyhc acid  ad d itio n  p ro d u c t of 
those com pounds.

Seo also A b s trac t No. 1419.

Gas, Diesel and Fuel Oils.
1418 * Diesel Fuel in Houdry Distillate Close to Straight-run Quality. W . S. M ount an d  
E  T . Scafo. N a t. Petrol. N ew s. 10.7.40, 32 (28), R . 246.— W hen tho  lim it of tho  
av a ilab ility  of s tra ig h t-ru n  diesel fuol of su itab le  q u a lity  is reached, th e  ad ap tab ility  
of th o  H o u d ry  ca ta ly tic  cracking process is im p o rtan t. A ty p ic a l cetano nu m b er of 
fuol so p roduced  is 46, os com pared w ith  35 for th erm al crackod fuel. C ata ly tica lly  
cracked fuels from  P ennsy lvan ia  a n d  O klahom a crudes have  only sligh tly  lower cetano 
num bers th a n  stra ig h t-ru n  p ro ducts of sim ilar characteristics, an d  th e y  yield equally  
well to  ignition  accelerators. I n  o th er respects th ey  resem ble tho  s tra ig h t-ru n  
d istilla tes. H *



1419.* Diesel Fuel and Lubricants. L. C. Welch. Nat. Petrol. News, 15.5.40, 32 (18),
38. T here is a  grow ing tendency  to  uso tho lig h t grades of dom estic  h eatin g  oils for
diosel fuel, a n d  also to  m odel specifications on th a t  of ligh t fuol oil. Significant factors 
in  p resen t-day  specifications aro : Ig n itio n  q u a lity  (cetano num ber), cleanliness,
v iscosity  (to  m inim ize pum p w ear), p o u r p o in t, d istillation  range (to prov ide cloan 
com bustion), su lphur, a lkali an d  acid  con ton ts (to minim izo corrosion). Opinions 
re la tiv e  to  th e  ty p e  of lu b rican t b e s t su ited  to  th e  diosel ongino differ. Tho p resen t 
ten d en cy  is to  em phasize th o  need  for low carbon  form ing a n d  ox idation  tendencies. 
The use of inh ib ito rs is growing, an d  in som e cases do tergen ts aro ad d ed  in  o rder to  
incroaso tho scavenging of deposits. H . G.
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Asphalt, Bitumen and Road Construction.

1420. Subgrade Pressures under Flexible Road Surfaces. A . T . Goldbeck. Highway 
Research Board Proc. Nineteenth Annual Meeting, 1939, 164-174.—T h e  a u th o r presen ts 
re su lts  of p relim inary  te s ts  m ado to  determ ine  tho  subgrado pressures u n d e r flexible 
ro ad  surfaces of vary in g  th ickness. Tho te s ts  wore m ade on  so il-c lay  m ix tu res, 
con ta in ing  sufficient w a te r to  give th o  roquisito  stab ility , con ta ined  in  a  woodon bin .

Tho m ix tu re  w as rollod in  3-in. layors w ith  a  sheep’s foot roller, followed b y  a  hoavy 
h a n d  conefoto roller.

Tho surfacing layer w as composod of stone screenings of different th ickness.
Loads were appliod th ro u g h  ellip tical bearing blocks hav ing  areas equal to  th o  

area  of co n tac t of ty res  su itab le  for loads of 4000, 8000, and  12,000 lb ., and  soil p ressure 
m easurem ents wore m ado by  m oans of th o  soil pressure cell described in  a  previous 
paper.

L oad-inden ta tion  te s ts  wore also m ado in  order to  determ ino w hether tho m axim um  
subgrade p ressures woro g rea te r o r  loss th a n  tho  subgrado supporting  value.

T he a p p ara tu s  consisted of stool bearing  blocks th ro u g h  w hich th e  load  was app lied  
in increm ents b y  m eans of a  h y drau lic  jack , th e  in d en ta tio n  being m easured  b y  m eans 
of tw o Amos dials read ing  to  0-001 in . In  m aking a  to s t a  hole w as form od in  tho  
surfacing m ate ria l an d  a  fla t level surfaco th en  m ade in  tho  subgrado m ate ria l to  
su p p o rt tho  bearing b lock. T ests on  th o  surfacing  m ate ria l wore also m ade  in  a  sim ilar 
m annor. A . O.

1421. Present Design Practice and Construction Developments in Flexible Pavements.
B. E . G ray. Highway Research Board Proc. Nineteenth Annual Meeting, 1939, 175- 
192.— T he a u th o r  sum m arizes th e  replies to  a  questionnaire  concerning th o  p ractice  
o f  various S ta te  highw ay d ep artm en ts  in  design a n d  co nstruction  of b itum inous 
surfacing. A. O.

1422. Report of Committee on Fillers and Cushion Courses for Brick and Block Pave
ments. J .  S. Crandoil. Highway Research Board Proc. Nineteenth Annual Meeting, 
1939, 275-278.— D etails o f construction  an d  results o f  tes ts  on  tho  B rick  F iller T est 
R o ad  in  Ohio woro given in  p revious reports, an d  tho  p resen t rep o rt sum m arizes 
resu lts  o f  investiga tion  of tho  changes in physical characteristics an d  conditions o f 
five asphaltic  b itum en  fillers during  four y ears’ service.

O bservations w ere m ade on  th e  pav em en t surface co n d itio n ; sm all areas o f  th e  
bricks w ere rem oved, tho  adhesion of filler to  b rick  w as no ted , a n d  sam ples o f filler 
p rep ared  for tes tin g  b y  cleaning and  m elting. R esu lts  o f  te s ts  on th e  recovered filler 
are  com pared w ith  te s ts  on  th e  original fillers. All fillers show ed an  appreciable 
increase in  softening p o in t, decrease in  d u c tility  an d  penetra tio n , an d  increase in 
asphaltene con ten t. No consisten t re la tionsh ip  w as observed betw een tho  change in 
p roperties an d  typo  o f petro leum  base. E x u d a tio n  o f th e  filler appears to  be g reater 
w ith  fillers o f  low er softening p o in t an d  higher p en e tra tio n  a t  46° C. YY ith  th e  fillers 
em ployed, bonding o f filler to  b rick  an d  low exuding p roperties appeared  to  bo incom 
patib le, b u t  no loose bricks wore observed in an y  section, th u s  ind icating  t h a t  tho fillers
behave sa tisfac torily  w ith o u t bonding to  th e  brick . • A. 0 .
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1423. Status of Soil Stabilization in United States, December 1939. W. H. Mills.
H ighw ay Research Board Proc. Nineteenth A n n u a l M eeting, 1939, 491-497.—Tho 
a u th o r sum m arizes th e  replies to  a  questionnaire  sen t to  S ta te  highw ay d ep artm en ts 
requesting  a  rep o rt o f tho  m ileage o f all ty p es o f stabilized  ro ad  constru c ted  srnco 
1924. A " ° '

1424. Soil Stabilization with Emulsified Asphalt in the Mid-Continent Area. B. S.
Scoggin H ighw ay Research Board Proc. N ineteenth A n n u a l M eeting, 1939, 498-503. 
— D etails aro given o f emulsified asp h a lt soil stab iliza tion  p ro jec ts covering an  area  
equal to  225-250 m iles o f  18-ft. roadw ay. Cost o f the  w ork  ranged  from  22 to  28 cents 
p e r y a rd  o f 4 in. com pacted  thickness, an d  th e  following conclusions w ere reached 
from  tho w ork : m axim um  d eh y d ra tio n  is a  m ore im p o rtan t facto r affecting du rab ility  
th a n  m axim um  density  a t  tim e o f com paction. Tho q u a n tity  o f em ulsion should  bo 
de term ined  by  te s t  m ix tu res o f tho  em ulsion and  represen ta tive  sam ples o f th e  sod 
using somo know n efficiency te s t  such as tho  M cKesson. Four-inch  com pacted  d ep th  
should  bo th e  m inim um  thickness, while if  th e  baso is a  subsoil o f h igh p lastic  index, 
tho m inim um  should  bo 6 in. Control tes ts  should bo m ade on  th e  finished w ork to  
ensure th a t  tho m ateria l laid  m eets tho m inim um  requirem ents o f tho  efficiency te s t.

Special Products.
1425. Fatty Acids from Paraffin Wax—Purification for Soap Making Purposes. Anon. 
C hon T r  J  19 7 40, 107, 38.— F a t ty  acids ob tained  b y  tho ca ta ly tic  o x idation  ot 
paraffin  w axes (e.g., those from  F ischer-T ropsch  p lan ts) contain , in ad d itio n  to  th e  
s tra ig h t acids, oxy-acids a n d  in te rn a l lactones w hich canno t bo com pletely rem oved 
b y  saponification, followed b y  ex trac tio n  o r d istillation , an d  recovering th e  fa tty  
acids b y  acidification. Tho resulting  acids a re  liable to  discolour an d  h a \e  an  u n 
p leasan t odour. A process h as now  been w orked o u t b y  th e  I.G . Farbem nd . A.- . 
( E P  518 963 of 13th M arch, 1940) fo r tho purification  of tho crude fa tty  acids by 
frac tiona l d istillation  below 10 m m . pressure o f m ercury  (preferably a t  2 m m ) , rem ov
ing tho  fa tty  acids w ith  acid  value > 3 3 0  a t  a  tem p era tu re  up  to  ab o u t 130 U , and  
th o n  recovering w ith  tho app lication  of steam -under 2 m m . m ercury, th e  soap orm ing 
fa tty  acids, boiling u p  to  260° C. w ith  acid  value 200-330. Com plete separation  of 
tho  fa tty  acids consists o f saponification o f tho  ox idation  p roducts , rem oval o un- 
saponifiablo com ponents b y  ex tractio n  w ith  aqueous e th y l alcohol, followed b y  
benzine an d  decom position of th e  soaps w ith  50%  o f H 2S 0 4. Tho crude fa tty  acids 
aro finally purified  by  vacuum  fractional d istilla tion  as described in  th e  p a ren t. ^

1426. Patents on Special Products. G. W . Johnson . E .P . 523,892, 25.7.40. A ppl.
9.9.38. M anufacture o f m eta-diaza-com pounds by  heating  cyclic com pounds w ith  
am m onia a n d  aldehydes or com pounds sp littin g  off aldehydes.

A G. Green. E .P . 524,011, 29.7.40. A ppl. 25.10.38. M anufacture  o f a  p ro d u c t 
hav ing  valuab le  therapeu tic  p roperties b y  tho  reac tion  o f a n  acetic  aldehyde b isu lph ite  
o n  para-am inobenzcne-sulphonam ido.

C onsortium  fü r  E lektrochem ischo Ind u strie , G .m .b.H . E .P . 524,086 30.7.40.
A ppl. 21.1.39. M anufacture o f hydroxycarboxylic  acid esters b y  th e  ca ta ly tic  red u c
tio n  o f form ic ester condensation  p ro ducts w ith  carboxyhc esters.

R ohm  an d  H aas  Com pany. E .P . 524,151, 31.7.40. A ppl. 231.1.39. P rep ara tio n  
o f i.TOphorones contain ing a t  least 15 carbon  a tom s b y  heating  a  sa tu ra ted  a lkyl m ono- 
ketone w ith  a  m em ber o f tho group consisting of a n te x .d e , hydroxide, mmdo and 
alkoxido of an  alkali m eta l a t  a  tem p era tu re  above 100 C., so as to  sp lit o u t w ater.

Tho D istillers Com pany, L td . E .P . 524,156, 31.7.40. Appl. 23.1.38 P roduction  
o f polym ers o f sty rene  b y  subjecting a  so lu tion  th ereo f to  tho action  o f a n  activ a tin g  
bleach earth , an  ac tiv a ted  clay a n d /o r silica gel a t  a  tem p era tu re  o f -0  90 G.
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E .I . D u  P o n t do Nom ours. E .P . 544,163, 31.7.40. Appl. 23.1.39. M anufacture 
o f s a tu ra ted  a lipha tic  carboxylic  acids b y  oxidizing long-chain u n sa tu ra ted  fa tty  acids 
w ith  h ighly  con cen tra ted  n itric  acid  a t  o rd inary  o r slightly  e levated  tem p era tu re  in 
th e  presence o f a  v anad ium  ca ta ly st.

N.V. Orgachemio. E .P . 524,319, 2.8.40. Appl. 27.1.39. P re p a ra tio n  o f stablo  
co n cen tra ted  quinino solu tions b y  dissolving a m ono-salt o f quinine w ith  tho  a id  o f 
ascorbic acid.

I.G . E arb en in d u strie  A.-G. E .P . 524,349, 5.8.40. A ppl. 27.1.39. P ro d u c tio n  of 
m elam ino by acting  w ith  gaseous an hydrous am m onia a t  elevated  pressure on dicyan- 
d iam ido a t  a  tem p era tu re  above 100° C.

E .I .  D u P o n t do N em ours. E .P . 524,470, 7.8.40. A ppl. 30.1.39. M anufacture 
o f alkoxy-cycZolioxnnols by  reacting  cycZohoxono oxido w ith  a  m onohydric a liphatic  
alcohol o f a t  least 6 carbon  atom s.

J .  W . C. Crawford. E .P . 524,521, 8.8.40. Appl. 31.1.39. M anufacture o f  organic 
condensation  p ro ducts by  condensing an  olefinic com pound derived from  a  ch lorinated  
paraffin  hydrocarbon  w ith  acids o r acid  anhydrides o f specific form ula.

I.G . F arbonindustrio  A.-G. E .P . 524,696, 13.8.40. Appl. 3.2.38. M anufacture 
o f para-am inobonzaldchydes b y  reac ting  a  secondary  N -alkylanilino w ith  a  phosphorus 
oxychlorido an d  form yl-N -m ethylanilino.

H . E . P o tts . E .P . 524,715, 13.8.40. A ppl. 4.2.39. Im provem en t in  a  process for 
tho  tre a tm e n t o f liquid  d istillablo carbonaceous m ateria ls con tain ing  solid m a tte r  in 
d ispersion  w ith  hydrogen  o r gases con tain ing  free hydrogen. A tu b e  p rohoater p ro 
v ided  w ith  re tu rn  bonds is em ployed, and  interchangoablo tubo-liko pieces constructed  
o f  b rittlo  ceram ic m ateria ls o r th e  like a re  in serted  in  tho  re tu rn  bends.

Carbide and  Carbon Chemical Corp. E .P . 524,759, 14.8.40. Appl. 15.3.38. M anu
factu re  o f olefine oxides b y  th o  d irec t chem ical com bination  o f m olecular oxygon w ith  
olefins. A gaseous m ix tu re  con tain ing  oxygon an d  olefine is passed  th rough  a con
fined space con tain ing  a  ca ta ly s t a t  a  tem p era tu re  betw een  150° an d  400“ C. Tho 
am o u n t o f olofine oxide p roduced  por u n it  volum o of c a ta ly s t p resen t is contro lled  by  
m ain tain ing  a  m ass velocity  of tho gaseous m ix tu re  o f n o t less th a n  0-2 lb. p e r  sq. ft. 
per second.

H . E . P o tts . E .P . 524,760, 14.8.40. A ppl. 7.2.39. Use of m ix tu res o f m otal 
sulphides as ca ta ly sts  in th e  p ro d u c tio n  o f hydrocarbons from  carbonaceous m aterials. 
Tho ca ta ly sts  are  ob tained  by  m ixing in  a  d ry  s ta te  am m onium  th io  sa lts  o f m etals o f 
tho s ix th  group o f tho periodic system  w ith  carbonates or sa lts o f  organic acids of 
m eta ls o f  th e  iron  group and  h eatin g  th e  m ix tu re  a t  tem p era tu res betw een 300° and  
500“ C. a t  least u n til th e  fo rm ation  o f am m onia ceases.

C onsortium  fu r E lektrochem ische In d u strie , G .m .b.H . E .P . 524,849, 15.8.40. 
Appl. 9.2.39. M anufacture o f bu tad ien e  from  1 : 3-butyleno glycol b y  sp littin g  off 
w a ter in tho presence o f a n  am o u n t by  volum o o f w a te r m any  tim es as g rea t as tho  
a m o u n t o f  butylcno glycol p resen t.

G. W . Johnson . E .P . 524,018, 19.8.40. A ppl. 13.6.38. P ro d u c tio n  o f bu tad iene  
b y  dehydrogenation  of bu ty lene. A gaseous m ix tu re  o f norm al bu ty lene  is led w ith  
s team  a t  a  tem p era tu re  betw een 500° a n d  700° C. over a  ca ta ly s t consisting o f m ore 
th a n  50%  zinc oxide, to g e th e r w ith  one or m ore oxides o r sa lts  o f th e  oxy-acids o f 
chrom ium , vanadium , m olybdenum , u ran ium , or tungsten .

I.G . F arb en in d u stric  A.-G. E .P . 525,136, 22.8.40. A ppl. 14.2.39. M anufacture 
o f m u sta rd  oils by  h eatin g  chlor-olefines in w hich a chlorine a to m  is s itu a ted  in  o-posi- 
tio n  to  an  olefinic double bond w ith  an  aqueous so lu tion  o f th iocyanic acid  sa lt.

Carbide a n d  Chemicals Corp. E .P . 525,142, 22.8.40. Appl. 15.2.39. P rep ara tio n  
o f isophorone by  co n tacting  ace tone  v apours w ith  a  condensation  c a ta ly s t a t  a 
tem p era tu re  betw een 200° a n d  700° C.
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V ereinigto G lanzstoff-Fabriken A.-G. E .P . 525,147, 22.8.40. Appl. 15.2.39. 
P re p a ra tio n  o f  am ines o f petro loum  hydrocarbons. R aw  or purified m ineral oil is 
trea te d  w ith  chlorine w hilst cooling, a n d  am m onia  is caused to  a c t on tho chlorinated  
p ro d u c t in  tho  presonco o f indifferent so lvents such as m ethy l alcohol, e th y l alcohol, 
w hich aro capable o f dissolving sim ultaneously  am m onia a n d  ch lorinated  petro leum  
to  a  considerable ex ten t.

W ingfoot Corp. E .P . 525,172, 22.8.40. A ppl. 10.2.39. P reservation  o f ru b b e r  
o r oils by  trea tin g  th em  w ith  tho  reac tio n  p ro d u c t o f diethylcno glycol or m onoalkyl 
e th e r thereo f w ith  an  am ino in  w hich each am ino-group p resen t has a t  least tw o 
arom atic  su b s titu en ts  on  tho  n itrogen.

A. L . Stillm an. E .P . 524,991, 20.8.40. Appl. 12.1.39. M anufacture  o f a  stab le  
liqu id  fuel hav in g  coal partic les equally  d is trib u ted  th ro ughou t an d  consisting of a 
m ix tu re  o f 40-70%  by  w eigh t o f fuel oil and  from  G0-30% o f coal o f th e  bitum inous 
typo  w hich has been  sub jected  to  a  grinding action  in th e  presence of oil so th a t  i t  
passes a  325-mesh sieve. H . B . M.

Detonation and Engines.
1427. Diesel Engines Underground. I. Composition of Exhaust Gas from Engines in 
Proper Mechanical Condition. Report o f U .S. Dept, o f the Interior, M ay 1940. J. C. 
H o ltz , L . B . Berger, M. A . E llio tt, and  H . H . Schrenk.— An investigation  of th o  
su itab ility  of diosel onginos for underground  uso in m ines h as been in itia ted  by  tho 
U.S. B u reau  of Mines. T h is report— tho  first of a  series— deals w ith  tho  com position 
of ex h au s t gases over th e  ra te d  operating  ranges of tw o com m ercial four-stroke diosel 
onginos, excluding th o  offoct of such factors as excessive w ear, m alad ju s tm en t, e tc . 
T he effect of exceeding tho  m axim um  fuel q u a n tity  allow ed b y  tho  m aker s a d ju s t
m en t was also studiod.

Tho onginos were four-cylinder un its , ra te d  a t  44 and  70 m ax . b .h .p ., respectively. 
A fuol of 78 cetano num bor w as used. E x h a u s t gas sam ples woro collected for d e te r
m ination  of CO,, 0 2, CO, CH4, H „  and  N ,.  T he ex h au s t p ipe  was ex tondcd  ab o u t 
9 f t. boyond tho sam pling po in ts ; th is proved necossary to  avoid  con tam ination  w ith  
a ir  d raw n back  in to  tho  p ipo by  pu lsa tions. Tho m ethods of sam pling and  analysis 
aro described in  d e ta il, togothor w ith  tho  calculations an d  a  discussion of probablo 
accuracy. , , .

G raphs aro p resen ted  corre lating  exhaust-gas com position w ith  fu o l-a ir ra tio  as 
w ell as a ir-fuo l ra tio . I t  is po in ted  o u t th a t  tho  form er has advantages w hen dealing 
w ith  tho  w ide range of ra tio s occurring in  diesel operation . Tho re la tion  betw een 
com position an d  fu e l-a ir ra tio  w as tho  sam e for b o th  engines. As long os th e  ra te d  
m axim um  load  was no t exceeded th e  CO co n ten t w as sufficiently low to p e im it adequato  
d ilu tio n  an d  safe rem oval from  underground  workings. I f  th is  load w as oxcoodod, 
th o  CO h azard  was equal to  th a t  of tho  gasoline engine. Tho CO concentra tion  w as a  
m inim um  a t  0-03 : 1 fu e l-a ir ra tio  ; a t  s till leaner ra tio s  i t  increased som ew hat.

T he concentra tion  of oxides of nitrogon was also a  m axim um  a t  ab o u t 0-03 : 1 fu e l- 
a ir  ra tio , w hen values of 440 and  670 p a r ts  por m illion b y  volum e were observed. 
T his is dangerous for ovon sh o rt e x p o su res; thu s, oxides of n itrogon  c o n stitu te  a  
h aza rd  to  bo considered. _ ,

A ldehyde concentra tion  reachod 5 p .p .m . in one engine and  31 p .p .m . in tho  other, 
th e  m axim um  occurring a t  low fuo l-a ir ra tios. I t  is suggested  th a t  ex h au st odour 
an d  ir r ita tin g  effect m ay  bo re la ted  to  aldohyde concentra tion , b u t  th e  d a ta  are n o t 
com plete. T he concen tra tion  of C 0 2 was betw een 2%  an d  13%  ; th is  gas m u st also 
bo considered w hen estim ating  ven tilation  requ irem ents. Soot appeared  to  be  p resen t 
in  th e  ex h au s t even  w hen excess a ir  w as available.

Tho chem ical aspects of th e  diesel com bustion process aro discussed in  re la tion  to 
tho  published w ork of Boorlago a n d  Brooze. Those investiga to rs postu la ted  th a t  
com bustion  is characterized  by  two sim ultaneous processes : d irec t ox idation  and  
th e rm al decom position. I t  is concluded th a t  th e  above resu lts  confirm  th is idea.

K . A.
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1428.* Octane Number Problem irom the Automotive Viewpoint. J. B. M acauley. 
N a t. Petrol. N ew s, 1.5.40, 32 (18), 30.— A n exam ination  of figures re la tin g  to  average 
com pression ra tio s an d  average octano n u m bers over th e  p a s t 10 years shows th a t  
oaeh function  h as increased in  a  sim ilar m anner. I t  is reasonable to  supposo, th e re 
fore, th a t  if octano num bers continuo to  increase, ongino design will progress in  ordor 
to  p ro fit b y  tho  ineroaso in  p o ten tia l power. T ho use  of superchargers is suggested os 
a  feasible m oans of a tta in in g  g rea te r pow er o u tp u ts . E ngine factors m ilita tin g  against 
e x tra  pow er p roduction  are  : V ariations in  sp a rk  so tting , com bustion-cham bor de 
posits, v a ria tions duo to  m an ufactu ring  tolerancos, v aria tions in  fuol typo  a n d  typo  
of operation . Tho q u a n tita tiv e  offoct of these  factors is discussod. Tho a u th o r sug
gests tho  rou tino  ap p licatio n  of so lven t processes to  m inim ize com bustion-cham ber 
doposits. H . G.

1429.* New Fuel Data from Tests Show How Maintenance Improves Mileage. Anon. 
N at. Petrol. N ew s, 22.5.40, 32 (21), 36.— I n  a  series of ro ad  te s ts  a  rep resen tative  
num bor of 1040 passenger cars woro drivon for 100,000 m iles a t  an  avorago spood of 
50 m .p .h . F u ll de ta ils  aro n o t y e t  available, b u t  th e  re su lts  so fa r ind icate  th a t  th e  
avorago to p  speed a fte r  100,000 m iles w as on ly  2 m .p .h . lower th a n  th a t  of a  second 
group of cars driven only 1700 milos. Tho avorago tim e ta k e n  to  accolorato from  10 
to  50 m .p .h . show ed practica lly  no chnngo, a n d  gasolino miloago por gallon show ed a  
sligh t rise a t  tho  ond of tho  te s ts . H . G.

Economics and Statistics.
1430. Natural-Gasoline Plants in the United States, 1st January, 1940. G. R . H opkins 
a n d  E . M. Seeloy. U .S. B ur. M ines In form ation  Circular, No. 7126, J u ly  1940.—  
Figures included in  tho  B ureau  of Minos’ la te s t b ionnial su rv ey  of natural-gaso line  
p lan ts  in  tho  U .S. reveal th a t  tho  ten d en cy  n o ted  during  tho  p a s t 10 years for m a n u 
factu re  to  bo concontratod in  fowor estab lishm ents has now boon checked. On 1st 
Ja n u a ry , 1940, th ere  wore 729 p lan ts  in  existence, o r on ly  tw elve fewer th a n  on 1st 
Ja n u a ry , 1938; 671 of these  were in  operation  an d  th o  rem ainder sh u t down. T he 
to ta l  daily  cap acity  of thoso p lan ts  w as th o  h ighest ovor recorded, an d  show ed an  
increase over th o  J a n u a ry  1938 figure of 5% . Owing to  a  hold-ovor of cap ac ity  b u ilt 
before p ro ration , an d  equally  to  th e  con tinued  practice  of build ing  up  to  peak  gas 
p roduction , a  large percentage of th is  c ap ac ity  w as idle. I n  1938 a n d  1939 i t  is 
estim a ted  th a t  idle cap acity  was in  th o  region of 47%  a n d  in  1937, 40% .

Texas, California, an d  O klahom a togo thor accoun ted  for 84%  of to ta l  operating  
cap acity  on b o th  1st J a n u a ry , 1938, a n d  1st Ja n u a ry , 1940. Tho appearance  of 
recycling p lan ts  designed to  process th e  gas for condensate an d  re tu rn  tho  residue gas 
to  p roducing form ations was reflected in th is survey. T h e  re tu rn s  included te n  such 
p lan ts , each  w ith  a  capacity  of 246,000 gal. H . B . M.

1431.* World Production of Petroleum—Venezuela. J .  B erm ejo. Bol. In form . 
Petroleras, A pril 1940, X V II  (188), 82-92.— Venezuela com m enced production  in  1917 
w ith  som e 18,000 tons, rising  to  tho  im p o rtan t figure of 301 m illion to n s in  1939. Tho 
articlo  q u o ted  gives in te resting  p a rticu lars, b o th  h isto rical a n d  s ta tis tica l, of tho 
rem arkable  g row th  of th e  oil industry . A fu ll bibliography is added . H . I .  L .
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B O O K  R E V IE W .

Hydrocarbon Chemistry—A General Discussion reprinted from the Transactions of the 
Faraday Society. P p . 287. G urney and  Jackson , 98 G t. R ussell Stroot, London.
P rice  12a. 64.

T his p u b lica tion  covers th o  papers p resen ted  a t  a  th ree-day  D iscussion on 
H y d rocarbon  C hem istry held  by  tho  F a ra d ay  Society.

T he volum e com m ences w ith  a n  in tro d u c to ry  p ap er con trib u ted  by  tho  P residen t, 
Professor E . K . R ideal. Tho sub jec t-m atte r is th en  considered under tho  following 
h e a d s :—

P a r t  I .—H om ogeneous T herm al R eac tions of H ydrocarbons.
P a r t  IX.— C ataly tic  R eactions of H ydrocarbons.
P a r t  I I I .— Tho .Mechanism of tho Technical Synthesis and  T ransform ation  of 

H ydrocarbons.
P a r t  IV .— Olefino Polym erization.

Professor R ideal explains in his in tro d u c to ry  paper th a t  while th e  technical 
developm ent of certa in  phases of hydrocarbon  chem istry  has a tta in e d  a  high 
stan d ard , th o  theo re tica l a spect is confused in i ts  general outlook. The m am  
official purpose of tho  D iscussion, therefore, has been to d irec t th e  a tte n tio n  of 
those academ ically  inclined to  th e  wido v a rie ty  of such problem s w hich aw ait 
so lu tion  a n d  e lucidation , a n d  in consequence th e  book is academ ic ra th e r th a n
technical in  character. ,

Tho first th ree  papera in P a r t  I  deal m ain ly  w ith  s tru c tu re  and ac tiv a tio n  energies 
of hydrocarbon  m olecules, th o  rem aining n ine  papers in  th is p a r t  giving an  account 
of certa in  of tho  views hold on hom ogeneous th e rm al reactions of hydrocarbons. 
This section  is of p a rticu la r im portance to  tho petro leum  technologist, for it doals 
w ith  m any  m atte rs  which a re  th e  basis of tho  th erm al cracking process, covering a 
wido field from  chain  reactions to  th e  pyrolysis of hydrocarbon  groups an d  indiv idual
hydrocarbons. . , . , . „

P a r t  I I  is devoted  to  ca ta ly tic  reactions of hydrocarbons. A com prehensivo 
p ap er on ca ta ly tic  ring closure of open-chain hydrocarbons, by  Professor Taylor 
an d  D r. T urkev itcli, an d  tw o papers by D r. F a rk as on isom erization  occupy m o st of
th is  in te resting  section. .

In  P a r t  I I I  th e  techn ical syn thesis a n d  tran sfo rm atio n  of hydrocarbons is con
sidered. In  th e  first tw o papers th e  m echanism  by w hich long-chain hydrocarbons 
are  b u ilt up  from  w ater-gas in th e  F ischer-T ropsch  process is discussed. Tho 
th ird  paper, con trib u ted  by  D r. P ie r of th e  I.G . F arbem n d u strie , deals w ith th e  
coal-hydrogenation  process. Tho im p o rtan t sub ject of cyclization of sa tu ra ted  
stra igh t-cliain  to  a rom atic  hydrocarbons h as a ttra c te d  th ree  papera . D ivergent 
views as to  tho  m echanism  of th e  reac tion  are p u t  forw ard by  Mr. P itk o th ly  and  
D r. S te iner of th e  Sunbury R esearch S ta tion , and  b y  D r. Hoog an d  Ids collaborators 
of th e  B ataafshe  Petro leum  M aatschappij. Tho recen tly  discovered an d  m ost 
in te resting  reac tion  in hydrocarbon  chem istry—nam ely , th e  ca ta ly tic  condensation  
of a n  olefino to  an  iso-paraffin— is excellently  dea lt w ith  by  D rs. D u n s tan  and  B irch. 
T hese au th o rs  a re  to  bo co n g ra tu la ted  on th e ir sound an d  careful w ork on th is 
im p o rtan t and  e legan t m ethod , w hich is destined  to  have  profound and  far-reaching 
effects on hydrocarbon  technology.

Tho last, p a r t,  P a r t  IV , is devo ted  to  olefine po lym erization , in  w hich papers 
em bracing th e  fo rm ation  of dim eric m olecules, of m odium -length m olecules for use 
as lub rican ts , a n d  of high-m olecular-w eight p lastics a re  p resented .

This book is u ndoub ted ly  one of th e  b es t publications on hydrocarbon  chem istry  
an d  com prehensive surveys from  a  research  stan d p o in t w hich h as appeared  in
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E nglish . A t tho  published price of 12s. Cd. i t  is a  no tew orthy  bargain . M any of 
tho view s p u t  forw ard are  con troversial, a n d  d ivergen t opinions a re  tho ru le  ra th e r 
th a n  tho excep tion . T his is one of th e  m ost im p o rtan t functions of tho  w ork, in 
so fa r as i t  lias co llected  and  recorded a  consensus of opinion of a d m itte d  au th o ritie s  
on hydrocarbon chem istry . T he volum e is so defin itely  academ ic th a t  i t  will m ake 
little  appeal to  th e  technologist, b u t w ill be ex trem ely  valuab le  to  th e  chem ist an d  
research  w orker. T . G .  H u n t e r .

B O O K S  R E C E IV E D .

Petroleum Development and Technology, 1940. T ran s , of th e  A m erican In s t i tu te  of 
M ining a n d  M etallurgical Engineers, Vol. 136. P p . 608. Published by th e  
In s ti tu te , 29 W est 39 th  S tree t, New Y ork, U .S.A . P rice  So.

T his volum e is th e  fifteen th  of tho P e tro leum  D evelopm ent an d  Technology 
Sorios of th o  Petro leum  D ivision A .I.M .E ., an d  con tains papers p resen ted  before 
tho  D ivision during  th e  y ea r un d er review . A b s tra c ts  of th e  m o st im p o rtan t papers 
have  a lready  app eared  in  th e  a b s trac ts  section  of tho Journal o f the Institu te  o f  
Petroleum.

T here  a re  five ch ap ters , d evo ted  respectively  to  (1) P roduction  E ngineering, (2) 
Engineering R esearch ,(3) P etro leum  E conom ics, (I)  P roduction , D om estic (U.S.A.) 
an d  Foreign, a n d  (5) Refining.

British Standard Methods for the Sampling and Examination of Bituminous Road 
Mixtures. (R evised A ugust, 1940.) No. 598— 1940. P p . 41. B ritish  S tan d ard s 
In s titu tio n , 28, V ictoria S treet, London, S.W . 1. P rice 3s. 64.

E xperience gained in tho ad o p tio n  of th e  first issue of th is B ritish  S tan d ard  
(published in  F e b ru a ry  1936) show ed th a t  a  num ber of m odifications were desirablo.

The following are  som e of th e  m ore im p o rtan t m odifications w hich have  been 
inco rpora ted  in th is p resen t rovision :—

(а) Tho size of tho sam ples required  for tes tin g  has in noarly  a ll cases been 
increased.

(б) Tho te s t  for th e  de te rm in a tio n  of b itum en  co n ten t has been revised.
(c) A m odifiod te s t  for th e  rap id  d e te rm in a tio n  of b itu m en  co n ten t w hich 

gives a  good approx im ation  is ou tlined  in an  append ix  as being useful in  those 
laboratories where rou tine  te s tin g  is carried  ou t.

(4) Tho tw o a lte rn a tiv e  m ethods for th e  recovery  of b itu m en  w hich have  
been included give sim ilar resu lts .

(e) Tho te s ts  on  m ineral aggregate have  no t been included, as th ey  are p ro 
vided for in B .S.S. 812.

(/) The section doaling w ith  tho  identification  of m ineral aggregate has beon 
com pletely revised.
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O c t o b e r  1940.

M EM BERS SERVING W IT H  H.M. FORCES.

The following is the first list of members of the In stitu te  who are 
serving w ith H.M. Forces. The information is correct to  the date of 
notification, though incomplete. Prom otions and transfers may 
have been made subsequently. The Secretary will be pleased to 
receive additional inform ation from time to  tim e both as regards 
members in  this list and members from whom inform ation has not 
y e t been received. Such additional inform ation will be incorporated 
in a subsequent list.

Adlington, R. E., Capt., R.A.S.C.
Bartley, E . B., Cadet.
Blake-Smith, C., F light-Lieut., R.A.F.
Boshell, E . G., R.A .F.
Bowker, T. 1).
Brown, C. B arrington, Capt.
Chisholm, R. A., Flying Officer, R.A.F.
Clark, L. V. W., Lieut.-Col., R.A.O.C.
Collins, W. T „ Capt.
Downs, W. W., Eng.-Commander, R .N .R .
Edwards, G. N. P ., L/Cpl., R .E .
Farquharson, D. I ., F light.-Lieut., R.A.F.
Gould, G. C., Capt.
Green, R . L., Capt., R.A.
Hastings, H. W.
Heseltine, G. R. N., Lieut.-Col.,M .C.,Honourable Artillery Company. 
Jackson, G. G., Lieut.
Janion, L. P., Sapper, R.E.A.A.
Laycoek, V., Capt., R.A.S.C.
Marshall, R . W., Major.
Mason-Pay, P . A., 2nd London Scottish Regt.
Medlicott, H . E ., D.S.O., Lieut.-Col., H.Q. Staff.
Moore, J .  L., 2nd Lieut., R.A.
Patrick, J .  S., Lieut., R.A.O.C.
Pidgeon, D. G., 2nd Lieut., R.A.S.C.
Plaskow, C. S., R.A.F.
Proctor, R . H ., L/Cpl., R .E .
Provest, T. G., Capt.
Ram say-Sm ith, D. L., R.A.F.
Robinson, A. W ., 2nd Lieut., R.A.S.C.
Robinson, J .  B., Cadet, O.C.T.U.
Rowntree, W. B., Capt., R .E .
Smellie, J .  R., R .X .Y .R.
Stephenson, F .
Steuart, W . 0 ., A.A. Regt., R.A.
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ii INSTITUTE NOTES

AW ARD OF T H E  GEORGE MEDAL.

The Council warm ly congratulates Mr. W il l ia m  S ig s w o r t h , 
A.M .Inst.Pet., on being among the  first recipients of the  award of 
the  George Medal for conspicuous gallantry.

IN ST IT U T E  SCHOLARSHIP.

The Council has awarded an  In stitu te  Scholarship of £10 per 
annum  tenable a t  the Im perial College of Science and Technology to  
Mr. G e o f f r e y  J a r d in e  Cl a r k e , S tud .Inst.P et. (Royal School of 
Mines), for the  year 1940-41.

PA PE R S FO R  T H E  JO U R N A L .

Owing to  the war, work on a num ber of papers which were under 
preparation for the  Journal or meetings of the In stitu te  has had to  
bo suspended. The H onorary E ditor and the Publication Committee 
will therefore welcome the submission by members of papers suitable 
for publication in the Journal. The condition on which papers are 
printed is th a t  th ey  shall be approved by a referee appointed by the 
Publication Committee and subsequently by the Censorship Bureau 
of the M inistry of Inform ation.

A R TH U R  W. EASTLAKE, 
Honorary Secretary.

IN ST IT U T E  M EETINGS.

I t  has no t been possible to  arrange the custom ary programme 
of meetings of the In stitu te  in London for the  first p a rt of the 
1940-41 Session. Inform al meetings or luncheon meetings m ay bo 
held, and separate notification of these will be sent to  all members 
residing in  the London and Home Counties area as and when they 
are arranged.

I f  circumstances perm it, preprin ts of papers to  be published in 
the Journal will be circulated for w ritten  discussion.

BRANCH NOTES.

M e e t in g  o f  U.S.A. M e m b e r s .

Members of the  In stitu te  in  U.S.A. arc holding their A nnual 
Dinner and Meeting a t  the. Stevens Hotel, Chicago, on W ednesday, 
13th November. Mr. T. A. Boyd, D irector of Research, General 
Motors Corporation, will be the speaker.
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S t a n l o w  B r a n c h .
The following programme of meetings of the Stanlow Branch has 

been provisionally arranged for the  first p a rt of the  1940-41 
Session :
W ednesday, 23rd O ctober —  Friction and Lubrication. b y  J .  E .

Southcom bo.
W ednesday, 13th N ovem ber —  Subject to  bo a rranged . .
W ednesday, 11th D ecem ber —  Automatic Instruments in Petroleum Refinin„,

b y  D. J . Pull.
J a n u a ry  1941 —  A ddress by  th e  P residen t, P rof. A. W . N ash.

Inform al meetings, a t which short lectures, followed by discussion, 
will be the  rule, will be arranged as opportunity  offers.

Enquiries regarding the activities of the Stanlow Branch should 
be addressed to  the  Hon. S ecretary : Mr. J .  C. W ood-Mallock, 
Lobitos Oilfields Refinciy, Ellesmere Port, Cheshire.

B ir m in g h a m  S t u d e n t s ’ S e c t i o n .
The A nnual General Meeting of the Birmingham Students’ Section 

was held a t  the U niversity on 9th October. The following were 
elected officers and committee of the  Section for the year 1940 1 .

Chairman : V. D. Daft .
Vice-Chairman : H . A. C h e e t i ia m .
Hon. Secretary and Treasurer : Dr. A. H . N i s s a n .
C om m ittee: I . A. W il l m o t t , G. B u x t o n , J .  R . O ver.

S Y M O N S  “ J W ”  T Y P E  S C R E E N

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

easily transportable.

0 0 0 3 1 1 3 3 3
M AN UFACTURIN G COM PANY
BUSH HOUSE, A LD W YCH , LO N D O N , W .C.2
Telephone: Tem ple Bar 7921-2 Cables: "  N ordberg  London ”

K in d ly  mention th is J o u rn a l when com m unicating w ith  Advertisers.
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Steels specially suitable 
for the Oil Industry

M A N G A N ESE STEEL
for Sprocket W heels, Pulleys,

TRADEMARK e Ĉ’

N O N -C O R R O D IN G  
^ m m #  STEEL for Thermowells

C .R .

H E A T -R E S IS T IN G  
STEELS for Tube Supports, 

H -R - Heat Exchangers, etc.

E R A  j c -

H A D F I E L D S  L TD
E A S T  H E C L A  A N D  H E C L A  W O R K S  

SH EFFIELD .................... ENGLAND
D am per Plates and 
Frames o f H adfields 

Era H.R.3 *' S teel

N o.  2334

 .....       »...........  ■.......un»'...............................................................................

CONTINUOUS WASHING
„H I .

Holley Mott Plants are effi

ciently and continuously  

washing millions of gallons 

of Petroleum products dally. 

Designed for any capacity. 

May we submit schemes to 

suit your needs ? ,

H O L L E Y  ( h \ m )  M O T T  

ontinuous C o u n ter-C u rren t Plant 

CHRISTIE & GREY LTD.
.C.5.
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L I G H T  D U T Y

DIESEL OPERATED 
SLUSH PUMP UNIT
For drilling with portable or semi-portable rotary rigs, the Slush Pump Unit 
illustrated has decided advantages.
It includes the Ideal C-100 Power Driven Slush Pump. 6| bore X 10" stroke,

, J h p  at 65 r p m. for a fluid end working pressure of 1,500 lbs. per ^  inch. 
Equipped with herringbone gears, roller bearings throughout, Idea Type F-2 V a h g  
National Type FA piston and rods, and Nationaloy water cylinder liners, th.s pump 
is a companion to the larger range of Ideal Slush Pumps.
The extended skids on which the pump is mounted also carry a Superior 100 h.p. 
Diesel engine, driving through grooved pulleys and V belts.
Bulletin 234 furnished on request.

N A T IO N A L  O W E G O
R I V E R 7 P  L A  T E  H O U S E  L O N D O N  L C . 2 .
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J O H N  G  S T E I N  6 - C °  1ZP B o n n ifb rid g e  S c o tla n d

T HE varying needs of heat-using 
industries are fully met by our 

wide range of high quality re
fractories. For severe conditions in 
oil firing we recommend the use of 
NETTLE firebrick (42/44% alumina) 
and STEIN SILLIMANITE (6 3% 
alumina).
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viii



C O M P L E T E

P E T R O L E U M  R E F IN E R Y
P L A N T S

For—

Atmospheric and Vacuum Distillation 
Gas Fractionation and Recovery 

Stabilisation
Chemical Treatment of Distillates 

Alkylation
Perco Copper Sweetening, Desulphurisation 

and Dehydrogenation 
Acetone Benzol Dewaxing 
Furfural Refining

etc., etc., etc.

F O S T E R  W H E E L E R  L T D .

ALDWYCH HOUSE, LO N D O N , W .C.2

TELEPHONE: HOLBORN 2527-8-9 

Associated  C o m p a n ie s :

F O S T E R  W H E E L E R  C O R P O R A T I O N ,  U . S . A .
F O S T E R  W H E E L E R ,  L I M I T E D ,  C A N A D A  
F O S T E R  W H E E L E R ,  S . A .  F R A N C E
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T H E  L O V I B O N D  T I N T O M E T E R

For testing the colour of all 
Oils

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

THE TINTOMETER LTD., THE COLOUR LABORATORY, SALISBURY

G EO PH YSICA L SURVEYS
by means of Gravimetric, Seismic, Electrical, Magnetic Methods

W e especially draw attention to the 

GRAVIM ETERS  

w e manufacture, sell, and use on contract

AKTIEBOLAGET ELEKTRISK MALMLETNING
(The Electrical Prospecting Company)

Kungsgalan 44, Stockholm, Sweden

London Representative: REX LAMBERT, A.R.S.M., 25, Victoria Street, 
London, S.W.1 Telephone: Victoria 8988

S C H L U M B E R G E R  E L E C T R I C A L  C O R I N G

France.—Société de Prospection 
Électrique, 30, rue Fabert, & 42 rue 
St. Dominique, Paris.

U.S.A.—Schlumberger Well Surveying 
Corporation, 2720 Leeland, Houston 
(Texas).
Principal Local Offices : Long Beach, 

Bakersfield, Oklahoma City, New 
York, Corpus Christi, Dallas, 
Shreveport, Mattoon.

Venezuela.—P. Bayle, Schlumberger 
Electrical Coring Methods, Villa 
Proselec, Maracaibo.

Trinidad, B.W.I.—Schlumberger Elec
trical Coring Methods, P.O. Box No. 
25, San Fernando.

Colombia.—H. Rappart, Apartado 1031, 
Bocota.

Argentine.—G. Guichardot, Schlum
berger Electrical Coring Methods, 
COMODORO RlVADAVIA.

Morocco.—Société de Prospection 
Électrique, Procédés Schlumberger, 
Petitjean.

Rumania.—A. Poirault, 18 Strada 
Bratianu, CaMPINA (Prahova).

Hungary.—C. Scheibli, Madach Imre 
Ter 7, Budapest.

Iraq.—L. Beaufort, Schlumberger En
gineer, Qaiyarah.

Assam.—À. Couret, Digboi.
Burma.—L. Bordât, Khodaung.
Netherlands East Indies.—Schlum

berger Electrical Coring Methods, 73, 
Bockit Ketjil, PALEMBANG (Sumatra).

North-West India.—P. Rogez, P.O. 
Box 272, Karachi (India).

Schlumberger Methods also applied in : U.S.S.R., Japan, Italy, Poland, Yugoslavia, 
Egypt an<3 British North Borneo.
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P L A N T S

C O M P L E T E

Atmospheric and Vacuum Distillation 

Cracking 

Reforming

Reversion 

Stabilization 

Chemical Treatment

A .  F .  C R A I G  &  C O .  L T D

PAISLEY and LONDON

Representing in Europe: 

T h e  W in k le r -K o c h  E n g in e e r in g

Kindly mention this Journal when communicating with Advertisers,
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PUBLICATIONS OF

T H E  A M E R I C A N  S O C I E T Y  

F O R  T E S T I N G  M A T E R I A L S

Standards on Petroleum Products and Lubricants 
(19 39  Edn.)

The 1939 edition gives in their latest approved form sixty-two 
test methods, ten specifications and two lists of definitions of 
terms relating to petroleum and to materials for roads and pave
ments. The 1939 report D-2 details numerous changes in the 
standards and there are given discussions on gum and tetra-ethyl 
lead.

Price 10s. 6d. per copy, post free.

Significance of Tests on Petroleum Products.
Price 4s. 2d. post free.

Symposium on Lubricants, 19 3 7 .
Price 5s. 8d. post free.

Symposium on Motor Lubricants, 19 3 3 .
Price 5s. 2d. post free.

Evaluation of Petroleum Products Price 5s. post free

Viscosity-Temperature Charts.
Chart A : Saybolt Universal Viscosity (20 by 16 in.)-temperature 
range, — 3 0° F. to +  4 50 ° F .; viscosity range, 33 to 100,000,000  
Saybolt Universal Seconds.

Chart B: Saybolt Universal Abridged {8b by 11 in.)-temperature 
range, —10° F. to + 350° F .; viscosity range, 33 to 100,000 seconds.

Chart C :  Kinematic Viscosity, High Range (20 by 16 in.)-tempera- 
ture range, -  30° F. to + 450° F .; viscosity range, 2 to 20,000 ,000  
centistokes.

Chart D -. Kinematic Viscosity, Low Range (20 by 16 in.j-tempera- 
ture range, — 30° F. to + 450° F . ; viscosity range, 0.4 to 100 
centistokes.

Charts A , C  and D  Price 7s. 6d. per pad of 25.

Chart B ............................................................Price 9s. 6d. per pad of 50.

A ll the a b ove  publications are ob ta in a b le  from

T H E  I N S T I T U T E  O F  P E T R O L E U M
c/o THE UNIVERSITY OF BIRMINGHAM 

EDGBASTON, BIRMINGHAM, 15
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i n t e r n a t io n a l  p e tro le u m  

e x p o s itio n
TULSA, OKLAHOMA 

MAT t t - l l ,« «
»i.i» «m im  LI,MO . CAM AIA~~ -MLÏÎIÜ.-. »ICLKTA . 'CAWitltl. W*
Wichil», K.n***, U. S. A.

THE IM PROVED "CARDW ELL" MOBILHOIST
MOVE MAST ASIDE FORDEP -----AT.»-...«-

HYDRAULtCALLY 
ACTUATED TRICTION 

CLUTCHTELESCOPINGBALL BEARING 
HEAT-TREATED 

ALLOY SHEAVES

SINGLE LINE 
RAISES AND _ 

TELESCOPES MAST

FOUR-WHEEL 
( h Vd r a u l ic  BRAKES

DRAWBAR FOR „  
HEAVY-DUTY HAULING

LOCATION OF LOW DRUM 
RESULTS IN LOW CENTER 

O f GRAVITY

A FTER two years of suc
cessful operation, we 

now offer the improved 
"Cardwell" Mobilhoist with 
a new braking system, heavier 
axle, slower road speed, dual 
tires and many other im
provements that increase its 
usefulness, lengthen the 
service life and reduce repairs. 
The product ion of over seventy 
of these rigs since January, 
1938, is evidence of the 
definite need for a rig of this 
type.
This Mobilhoist with mast can 
move in, rig up and start well 
servicing operations in less 
than an hour as the lines can 
be carried reeved up on the 
mast. When the Mobilhoist 
is to be used under a derrick, 
the lower end of the mast may 
be shifted aside or the mast 
may be detached and left 
standing.
A special " Cardwell " even- 
step, five-speed transmission 
speeds drilling and servicing 
operations 2 0 This trans
mission makes a 90 H.P. as 
fast as a 110 H.P. engine would 
be with the regular truck 
transmission. Five speeds

and one reverse are available 
to both drums, rotary table 
drive or spudder, and when 
driving on the highway. This 
Mobilhoist is designed especi
ally for oil field use. It is not 
built around a farm tractor 
because of the slow drum 
speeds available and the 
limited choice of drum loca
tions.
" Cardwell " Mobilhoist is 
built of top grade steels, with 
every wearing part heat- 
treated. This all-steel con
struction, exclusive with 
"Cardwell," eliminates ex-

REMOVABLE

cessive weight and reduces 
costly down time.
"Cardwell" Mobilhoist is 
recommended for servicing, 
rods and tubing, bailing and 
swabbing to 4,000 feet ; 
cleanout, well deepening 
or drilling-in behind rotary 
with cable tools to 3,600 feet ,- 
rotary drilling with 3&" drill 
pipe to 2,000 feet or rotary 
servicing with tubing or 2« 
drill pipe to 4,000 feet.
Send for performance data, 
specifications and prices; or 
see your nearest "Cardwell" 
representative.

F. J. OLSON, Export Manager, 57 U Lexicon Aven., ix...
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f o r

STANDARD OF INDIANA
a delayed continuous coking unit 

BY LUM M US

Standard Oil of Indiana has select

ed the Lummus Company to build a 

large Delayed Continuous Coking 

Unit for their Whiting, Indiana 

Refinery. This unit will be equipped 

with Lummus Type Heaters.

THE IUMMU5 COMPANY. 420 Uxmglon Avenue, NEW YORK, N.Y.
Mtciicift m m . cue«». m  • *11 t isr fin* tu tu  in  Am ui, tu. • m t  u t i t i i  m ««L iiisiin .

ft:« CSHf. IIBBICI. lOfitBK. W. C. J

P L A N T S

W . H . JO N E S

Representing: THE LUM M US C O M PA N Y
83 Barn Hill, Wembley Park, Middlesex
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H O L E  E N L A R G I N G

PR OB LE MS  A R E  A C I N C H  

When You Use a BAKER  
R O T A R Y  W A L L  S C R A P E R

A N D  T H E  R E A S O N ?  B e c a u s e  I t ’ s :  

S T R O N G  ☆  S A F E  ☆  S I M P L E  T O  

O P E R A T E  E C O N O M I C A L  T O  U S E

Here Are Some of the E v e r y d a y  Field 
Applications for this Outstanding Tool.
• Cutting Out Sections of Drillable Pipe
• Enlarging Holes for Casing
• Enlarging Holes for Gravel Packing
• Bottlenecking for Cement Jobs
• Cleaning-Up Oil Sands
• Setting Cement Plugs
• Directional Drilling
• Water Shut-Off Tests
• Setting Liners
SEE the BAKER SECTION  of 
the COMPOSITE C A T A L O G

IND DON'T FOR GET . . .  The Baker Wall Scrape r is 
eally 'TWO TOOLS IN ONE" . . .  As b y  merely chang- 
ig  blades, converts the Wall Scraper into a BAKER 
7ALL SAMPLER . . .  a  device that actually takes cores 
•om the side walls of any uncased hole. For Complete 
lelaifs Contact Nearest Baker Office or Represenfadve.

b a k e r  o i l  T O O L S ,  I N C .
MAIN O FFICE AND FACTORY: 6000 South Boyle Avenue 

Box 127, Vernon Station, Los Angeles, California 
CENTRAL DIVISION OFFICE and FACTORY: 6023 Navgiation Blvd. 

Box 3048, Houston, Texas 
EXPORT SALES OFFICE: 19 Rector Street, New York, N. Y.

Kindly mention this Journal when communicating with Advertisers.
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LUCEY EXPORT
Incorpora!«! In Dataware. V.

< @ >  O IL  W E L L
BROAD STREET HOUSE. E.
3505 Woolworth Building. New York, N. Y . ‘ 
Catle Detensa 320. Buenos Aires. Argentina

S. A., with Limited Liability.

S U P P L I E S  < j§ >
C. 2 LO NDO N. ENGLANI

58 High St., San Fernando, Trinidad. B.W . 1 
Str. Vasile Lupu No. 13. Ploesti, Roumani.

Kindly mention this Journal when communicating with Advertisers.

x v i

This W heland-Lucey Rotary Drilling Rig is a  Diesel-mechanical three-engme 
hook-up of rugged  construction and  cap ab le  of high-powered econom ical 
operation for drilling to a  depth of ten thousand feet. The hook-up m akes this 
unit extremely flexible m operation an d  permits the use of either pum p at will 
Many variations of this hook-up are  availab le  to meet specific requirements.

The W heland-Lucey HP-15000-CE 73" x  16" Power Slush Pum as shown are  
recom m ended for high-pressure deep drilling an d  have  m any valuable features 
assuring you a  steady, uninterrupted mud flow. Here’s why :

Totally enclosed construction p ro 
viding oil-bath lubrication for 
gears, connecting rods an d  cross
heads.

Cranks of alloy steel carried  on 
four Timken bearings.

Solid forged steel connecting rods 
fitted with cap  over crank-pin and  
lined with b rass for both crosshead 
an d  crank-pin.

i Pinion shaft of alloy forged steel 
fitted with four Timken bearings.

Complete shaft assem bly, with 
bearings, reversible without dis
turbing bearing  adjustm ent ; 
permits driving from either side.

S tandard  or High Pressure fluid 
end optional.

Exclusive W heland patented  valve.

Let us show  you how a  Lucey R otary D rilling Rig w iil do your dri]Ur 
efficiently  a n d  econom ically ,



PA C K E D  F O R  E X P O R T  in 40  gallon 
steel drum s and in 5  and  10 gallon  he r
m etically sea led  strong hoo p ed  drum s, 
ensuring sa fe  arrival w ith no  chance of 
leakage.

DIXONS
S I L I C A  G R A P H I T E

PAINT
T H E  C H E A P E S T  P A IN T  P E R  Y E A R  O F  S E R V IC E

WAR ECONOMY IN PAINT

Kindly mention this Journal when communicating with Advertisers.

YOU CAN BE 
A S S U R E D  O F FULL 
PROTECTION AGAINST 
C O R R O SIO N  BY USING 
T W O  C O A T S ONLY OF D IX O N 'S SILICA- 
GRAPHITE PAINT

N o b o d y  d e n ie s -w h e n  pro tec ting  iron and 
steel from c o rro s io n -th a t on  new  w ork 
th ree  coats a re  b e tte r than  tw o . W here, 
h ow ever, w a r makes econom y essential, 
a d eq u a te  p ro tec tion  should  b e  ob ta ined  by 
tw o  coats  o f best quality  pain t. But if you 
use one prim ing coal of D ixon's Red Lead 
C raph ite , fo llow ed by  D ixon's N atural o r  
Battleship C r e y - o r  an y  o th e r of o u r SILICA- 
CRAPHITE PAINTS—full p ro tection  WILL 
BE A S S U R E D -and  for the longest possible 
period . Further, labou r costs a re  low er b e 
cause if is so much eas ie r to  app ly .
W e  a re  in a  particu larly  g o o d  position  to 
supp ly  pain ts for

O IL  TANKS, HEAD GEARS, OIL WELLS, 
AND OIL REFINERIES

D IX O N 'S  ALUM INIUM  GRAPHITE has no  
equal for O il Tanks. Large quantities 
a lready  supplied.
For old  w ork , a  touch up w ith D ixon's Red 
Lead G raph ite  Primer fo llow ed b y  a  finish
ing coat o f any  o f D ixon's Silica-G raphite 
Paints, will g ive full p ro tec tion  for the 
longest period .

G et in touch w ith

C. R. AVERILL LTD.
2 2  DUCHY STREET, STAM FORD STREET 

LO N D O N , S.E.1
Telephone: W a te r lo o  4732/3. 

Telegrams: "  Cruclgraph,”  Sedist, London.

A S  S U P P L IE D  T O  M A N Y  O F  

TH E L E A D IN G  O IL  C O M P A N IE S



HEAD OFFICE—

DALLAS, TEXAS, U.S.A.
(Incorporated in U S A . with Limited Liability.)
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