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M O LECU LA R W E IG H T  IN  T H E  A -P A R A F F IN  
S E R IE S .*

By A. H. E t e s s a m , B .S c . (Student Member), and M. F. S a w y e r , B .S c .
(Associate Member).

The relation between the melting point and number of carbon atoms 
in the molecule in a homologous series provides an interesting study, 
and it is therefore not surprising tha t attempts have been made to derive a 
formula expressing the melting point in terms of the number of carbon 
atoms in the molecule. The w-paraffin hydrocarbons, by reason of their 
many syntheses and the consequent accumulation of data, are particularly 
suitable for such a study, and some attention has been given to this series, 
which is of special interest to the Petroleum Industry.

The need for some relation which involved directly the melting point 
and molecular weight was mentioned by A ustin1 who, from certain 
theoretical concepts, deduced th a t for all homologous series these two 
properties are connected by the equation :—

log M  =  A  +  jig  T,

where M  =  molecular weight, T  =  melting point in 0 K. (Kelvin), and A 
is a constant, the value of which depends on the series. The relation, 
however, holds only roughly over a limited temperature range (250- 
330° K.).

From a knowledge of the heat of crystallization and setting point of the 
a-forms of four w-paraffins of comparatively high molecular weight (C22, 
C26, C30, C34), Garner, van Bibber and King 2 deduced the relation :—

(0-6085W -  1-75)
— (0-001491w +  000404)

between the setting point T  (in ° K.) and n, the number of carbon atoms in 
the chain. This equation, which gives a convergence temperature of 
408° K., was used to calculate the setting point of the w-paraffin hydro
carbons from C5H 12 to C70H 142. Agreement between experimental and 
calculated values is good for members above C20H42, but for w-paraffins of 
shorter chains the experimental value is always higher than the calculated 
value. The alternation in melting points between the odd and even 
paraffins of low molecular weight (see Fig. 1) was recognized by these 
authors, who suggested that the melting point of the members of this 
series cannot be represented by one equation, a suggestion confirmed by the 
alternation in the heats of crystallization of w-paraffins containing 5, 6, 7, 
and 8 carbon atoms.3

An attem pt to find a more accurate relation has been made by Merckel,4 
who considers the odd and even members separately. For the odd series

T
* P a p e r received  9 th  M arch, 1939.
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he finds that a linear relation exists between log T  (melting point in ° K.) 
and the number (» -  1) in the series such that

„  2-091 ,log T  =  —  p +  2-6018,° n — 1

the two constants being calculated from the average of two known melting 
points. The difference between the experimental and calculated melting
points'for w-paraffins from Cn  to C35 is not greater than 1° C. in any case,
but considerable deviation is shown by the lower members of the series.

The even members fall into three groups :—

(а) Those above C22 which conform to the relation
9*984

log T = -  +  2-6136,° n — 1

good agreement being shown in the examples given to C36H 74.
(б) Those from C10 to C22 (inclusive) which are in substantial agree

ment with the equation

log T  =  -  +  2-5896,° 71 — 1

the maximum deviation between observed and calculated values in 
this range being 1-8° K., and

(c) The members below C10 which deviate from this equation.

The convergence temperatures as given by the appropriate Merckel 
equations are 399-8° and 410-8° K. for the odd and even series, respectively.

Moullin,5 by plotting log10 (n — 2) against the melting point (in 0 C.) 
for n =  9-31 and 3-27, respectively, finds in each case th a t the points lie 
almost on a straight line, and concludes that the melting point T  (in 0 C.) 
and the number of carbon atoms, n, in the molecule are related by the 
equation:—

5 - 2 9
log ( * - 2 )  =  1-065 + ^ 2 » .

The agreement between the actual and the calculated melting points is, 
however, not very satisfactory.

This paper deals with an interesting and fundamental relationship 
between melting point and molecular weight in the n-paratfin series. In 
Tig. 1, curves A and B  show, for the odd and even members, respectively, 
the melting point of the w-paraffin plotted against its molecular weight. 
Considerable choice in melting point is afforded by the literature for many 
members of the series, but the values used have been selected after careful 
consideration and, in the opinion of the authors, represent the most reliable 
figures.

It is evident from Fig. 1 that the odd and even members of the series 
ie on different curves, and it is therefore obvious th a t no one equation 
connec mg melting point and molecular weight will suffice to represent to 
anj c egree of accuracy both the odd and even members over the whole
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series of w-paraffins. I t  is seen, however, tha t with increase in the number 
of carbon atoms in the molecule, the curves tend to converge, and the 
difference between them from C22 onwards is so small th a t they may be 
considered as being coincident—i.e., a smooth curve may be drawn through 
the plots.

An expression connecting the melting point with the corresponding 
molecular weight which is applicable especially to this smooth curve may be 
obtained in the following manner :—

Let M  =  molecular weight of an ii-paraffin of melting point =  T° K.

Assume =  k<f>2, where =  f(M ) =  aM  -f- b

where k, a and b are constants.

Then W  = k (aJf +  6)2

A d T = \  dM

ldT -

k (aM +  b)2 
dM

k (aM +  b)2

ix " T = ~ L ' m i r b )  + const. . . . . . . . w
When T  =  0, M  =  0, .'. const. =  —̂

akb
Equation (1) now becomes 

T

a
1 6

akb aM
T  +  1

i

i.e.

akb b
+ ^M

T = T  1

( 1 + i )
(2)

where Tf  and c are both constant, being equal to ±  and respectively.
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Equation (2) may be expressed in the form :—

T f  =  T { 1 +  ¿ " 1  =  M 1 +  =  T w ( }  +

from which c =

J f (i) i f
uo
oo

The constant c may therefore be calculated from a knowledge of the 
melting points and molecular weights of any two «-paraffins. The average 
figure of c =  94-4 was obtained from a number of such calculations. By 
substituting this value of c in equation (2), T f (which obviously represents 
the convergence temperature) is found to be 414-5° K. 

Equation (1) connecting the melting point (T° K.) and molecular weight 
(31) of the «-paraffin then becomes :—

414-5 414-5 31 , , ,or . . . . .  to)T  = (31 +  94-4)
( i  +  T )

In Table I below are tabulated for the known «-paraffins, between C'22 and
T a b l e  I .

M elting Po in t,

M em ber of M olecular M elting Po in t, 
° K . (from

0 K.. (from 
rela tion

E x perim en tal 
— C alculated

Series. W eight. L ite ra tu re). T  414-5M . 
94-4 +  M

M elting P o in t.

C2. 310-4 317-5 317-9 - 0 - 4
c„; 324-4 320-4 321-0 - 0 - 6
cÿ 338-4 324-1 324-1 ± 0 -0
cs5 352-4 326-3 326-9 - 0 - 6
c26 366-4 329-6 329-6 ± 0 -0
C27 380-4 332-5 332-1 + 0-4
C28 394-4 334-6 334-5 +0-1
c2\ 408-5 336-9 336-7 + 0-2
Cso 422-5 339-0 338-8 + 0-2
Cji 436-5 340-8 340-8 ± 0 -0
c,a 450-5 342-6 342-7 —0-1
c„ 464-5 344-5 344-5 ± 0 -0
Cj4 478-5 345-8 346-2 —0-4
c« 492-6 347-6 347-9 - 0 - 3
c36 506-6 348-8 349-3 —0-5
C37 520-6 350-4 350-9 —0-5
CJ8 534-6 352-2 352-3 -0 - 1
CS8 548-6 — 353-6 —

C40 562-6 353-75 \  
(±0-25) i 354-9 - 0 - 9

C44 619-7 359-4 359-6 - 0 - 2

C5O 702-8 365-1 \  
(± 0 -2 ) / 365-3 ± 0 -0

C« 758-9 368-0 368-7 - 0 - 7
C60 842-9 371-9 \  

(± 0 -4 ) / 372-8 —0-5
C82 871-0 373-5 374-0 - 0 - 5
CM 899-0 375 375-1 - 0 - 1

C70 983-1 378-25 \  
(± 0 -2 5 ) J 378-2 ± 0 -0
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C70 (a) the molecular weight, (b) the most reliable value of the melting point 
given in the literature, (c) the value of the melting point calculated from 
equation (3), and (d) the difference between the experimental and calculated 
figures.

A graphical representation of Table I is given in Fig. 2.
The difference between the experimental and calculated figures is

F i g . 3 .

within 1 ° C. for all known members of the series having more than twenty- 
one carbon atoms in the molecule, and equation (3) may therefore be 
considered to represent the relation between melting point and molecular 
weight for the n-paraffins having molecular weight greater than 300.

With the lower members of the series, the difference between the actual 
values and those calculated from equation (3) in general increases with
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decrease in the number of carbon atoms in the molecule, the difference 
being greater for the odd than for the even members, a fact well illustrated 
in Fig. 3, which shows the molecular weight and melting-point curve for 
this lower region drawn on a larger scale. Although the formula is not 
applicable with any degree of accuracy when the number of carbon atoms 
in the molecule is less than twenty-two, nevertheless there exists between 
the three curves shown in Fig. 3 a very interesting relation, which is of 
particular importance in its application to these lower members.

Consider, for example, the three w-paraffins C7H 16, C8 H 18 and C9H20 
(Fig. 3). Let X  on the “ odd ” curve represent the actual melting point 
of C9H20, and let Z =  melting point of C7H 16 on the curve calculated from 
equation (3). Join X Z  and bisect a t Y. I t  is found tha t the point Y 
coincides with the actual melting point of C8H 18 given on the “ even 
curve.”

Thus, if Tf9) =  actual melting point of C9H20 (“ odd curve ” )
T{8) =  „ „ „ „ C8H 18 (“ even curve ”)

414-5an d     =  melting point of C7H 16 calculated from equation (3)
1 + M (7)

AlA-'i ]
then TiS) =  Tm +  _ l ....................................................... (4)

I 1 +  M ^ \

This relation (with two exceptions only) is found to be true in each case. 
For those members containing more than twenty-one carbon atoms the 
“ calculated ” curve is removed only slightly from the actual, and the 
relation is applicable to this region because the melting points of successive 
members increase by small and fairly regular increments.

Generally, if the number of carbon atoms in the molecule is given by 
(n — 1)> in), (w +  1), where n is an even integer, then the melting point 
T(„, of the “ even ” compound is given by the expression

(5)
rp  _  i  J rp  , 414-5
J  (n) — 5 -I J  (n+l) "T ~

I
94-41 _l

M  j(n-l)

"here T(n+1) __ actual melting point of C(H+1) w-paraffin, and M(n_X) 
=  molecular weight of C(n_1) w-paraffin.

Using the most reliable figures given in the literature for the melting 
point of the odd ” w-paraffins (tabulated in Table I, column 3), the melting 
u rfu S ° e.V6n members have been calculated from equation (5).

it i tvo exceptions only (C2 and C6), the agreement between experimental 
and calculated values is within 1° C., as shown in Table II.

Lquation 5 may be expressed in the form
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Mem ber of 
Series.

Molecular
W eight.

M elting P o in t, 
0 K . (from 

L ite ratu re).

M elting Po in t,
0 K . (calculated 

from  
E q u atio n  5).

E x perim en tal 
— C alculated 

M elting Po in t.

C2 300 101 73-0 +  28-0
C4 58-1 138-0 137-6 +  0-4
c 6 861 177-6 180-9 -  3-3
c 8 1141 216-2 216-4 -  0-2
C 10 142-2 243-3 242-1 -f  0-2
c 12 170-2 263-4 260-9 +  0-5
CU 198-2 278-5 278-6 -  0-1
c l6 226-3 291-1 291-0 +  0-1
C18 254-3 301-0 301-3 -  0-2
Ch 282-3 310-0 310-1 -  0-1
c 22 310-4 317-5 317-4 +  0-1
C21 338-4 324-1 323-7 +  0-4
c 26 366-4 329-6 329-7 -  0-1
C28 394-4 334-6 334-5 +  0-1
c 3„ 422-5 339-0 338-8 +  0-2
C32 450-5 342-6 342-7 -  0-1
C34 478-5 345-8 346-1 -  0-3
C38 506-6 348-8 349-2 -  0-4

and obviously gives T (n+1), where T {n) is known—i.e., the  melting 
point of an “ odd ” member m ay be calculated from a knowledge of the 
melting point of the preceding “ even ” member and the  molecular weight 
of the preceding “ odd ” member. W ith two exceptions only (C3 and C7) 
the agreement between experimental and calculated values is w ithin 1° C., 
as shown in Table I I I  below :—

T a b l e  I I I .

M e m b e r  o f  
S e rie s .

M o le c u la r
W e ig h t .

M e lt in g  P o in t ,  
0 K . (f ro m  

L i te r a tu r e ) .

M e lt in g  P o in t ,
0 K . ( c a lc u la te d  

f ro m  
E q u a t i o n  5).

E  x p e r im e n ta l  
— C a lc x ila te d  

M e lt in g  P o in t .

Cx 16-0 90-4
c 8 44-1 85-9 141-8 -5 5 -9
c 5 72-1 143-3 144-1 -  0-8
C , 100-1 182-4 175-8 +  6-6
C 9 128-2 219-3 219-0 +  0-3
Cxx 156-2 247-4 247-9 -  0-5
C l3 184-2 267-5 268-5 -  1-0
C 15 212-2 283-0 283-9 -  0-9
C 17 240-3 295-0 295-3 — 0-3
C 19 268-3 305-0 304-4 +  0-6
C2x 296-3 313-4 313-1 +  0-3
C 23 324-4 320-4 320-6 -  0-2
C 25 352-4 326-3 327-2 — 0-9
C 27 380-4 332-5 332-1 +  0-4
C 29 408-4 336-9 337-1 — 0-2
Cji 436-5 340-8 341-3 — 0-5
C 33 464-5 344-5 344-4 +  0-1
C35 492-6 347-6 347-1 +  0-5
C 37 520-6 350-4 349-7 +  0-7
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S u m m a r y .

1. The melting point of any normal paraffin having more than  twenty- 
one carbon atoms in the molecule may be calculated from the relation

414-5 M  
M  +  94-4

where T  =  melting point in ° K. of the n-paraffin of molecular weight =  M.
2. From the relation :—

the melting point of C„ may be calculated when the melting point of 
Cn+1 is known, and vice versa.

With four exceptions only (C2, C3, C6, C7) the agreement between experi
mental and calculated values is within 1° C., and in this connection it will 
be noted from Fig. 3 th a t The reported values for C6 and C7 do not lie on 
the respective curves, and th a t the melting point of C3 is abnormal, as it 
is lower than the melting points of Cx and C2.

The authors wish to express their appreciation to  Dr. T. G. Hunter, 
of this Department, for his interest and encouragement in this research.

Department of Oil Engineering and Refining,
University of Birmingham.
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where n =  even integer
T m =  melting point in 0 K. of Cn n-paraffin

T(n+1) =  >> ” ” ^ n  + 1 >>T  — x (»+!) — ”  ”
=  molecular weight of C, J)
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THERMOMETRIC DETERMINATION OF 
TRANSITION POINTS IN PARAFFIN WAX.*

By H. D. L o r d , Ph.D .

S y n o p s i s .

I t  is shown th a t  by  th e  “ inverse r a t e ”  m ethod  of p lo tting  resu lts  i t  is 
possible to  o b tain  transition  po in ts in  paraffin w ax conveniently  an d  
accurate ly . W ith  an  ordinary  comm ercial w ax containing a  wide range of 
constituen ts of different m elting  points, th e  tran s itio n  in  crystalline form  
tak es place slowly over a  correspondingly wide range of tem pera tu re , b u t 
as th e  w id th  of cu t is reduced th e  tran s itio n  range becomes narrow er and  
m ore d istinc t, u n til for a  narrow  vacuum -fractionated  w ax  it is qu ite  m arked  
and  precise.

.Figures for th e  fractionation  of a  w hite w ax by  sw eating and  b y  vacuum  
distillation  are given, and  it  is shown th a t  th e  differential betw een m elting 
p o in t an d  tran sitio n  poin t of a paraffin w ax decreases w ith  increase in  m elting  
po in t an d  w ith  narrow ness of cu t.

Therm al d a ta  for blends of 160 and  125/30 w hite waxes are included.
M ottling  in  w ax is a ttr ib u te d  to  segregation of occluded a ir in to  th e  in te r

stices betw een th e  crystal boundaries a t  th e  tran s itio n  poin t.

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

I t  is a characteristic of many solid substances to  change in crystalline 
form a t a  certain tem perature or over a specific tem perature range when 
heated or cooled. This change in structure is usually accompanied by 
evolution or absorption of heat and by change in physical properties, such 
as specific heat, conductivity, and coefficient of expansion; it is often 
possible by  observation of these properties to  determine the transition 
point with precision. Many investigations carried out have been mainly 
of purely academic interest, bu t highly im portant practical information 
has been obtained from the study of transition effects which occur in pure 
metals, and particularly alloys such as steels. In  fact it  m ay be tru ly  
said th a t almost all exact knowledge of the heat-treatm ent of steels depends 
on a knowledge of equilibrium diagrams constructed largely from transition- 
point data. Transition effects in paraffin wax are, of course, not nearly 
of such great moment, hu t they have a ttrac ted  increasing attention  during 
recent years, and many results of theoretical and practical im portance have 
been obtained.

T r a n s i t i o n  P o i n t  o f  P a r a f f i n  W a x .

The transition point of a  paraffin wax m ay be defined as th a t tem 
perature a t which its crystalline structure changes from a needle-like or 
a form to a plate or p form, with consequent evolution of heat and changes 
in physical properties such as density, coefficient of expansion, and air 
solubility. During this transition, wax, like other substances, is in a 
semi-amorphous condition, and it is obvious th a t this is of distinct im port
ance if i t  is subjected in electrical or other industries to  tem peratures of 
this order.

* P aper received 10th F eb ru ary , 1939.
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C r y s t a l l i n e  F o r m .

The exact nature of the change in crystalline form a t  the a/ß transition 
point is not known with certainty. The above statem ent th a t the phase 
stable immediately below the melting point crystallizes in the form of 
needles which change to plates a t the transition point is based on micro
scopical evidence, and is in agreement with the views of certain other 
writers, particularly those of Yannaquis 1 and K atz .2 There is not general 
unanimity of opinion on this point, however, and the writer has himself 
observed that in certain cases no clear-cut change in crystalline form can 
be observed when specific waxes are cooled under the  microscope. In 
view of these considerations, and since the present paper deals almost 
solely with the thermometric method of determ ination of transition points 
and not with the actual structural changes involved, in future th a t phase 
stable immediately below the melting point will be referred to  as a and 
that below the transition point or transition range as the  ß form.

With an ordinary commercial wax containing a  wide range of con
stituents of different melting points, the transition in crystalline form takes 
place slowly over a correspondingly wide range of tem perature, but as the 
width of cut is reduced the transition range becomes narrower and more 
distinct, until for a narrow vacuum -fractionated wax it  may be quite 
marked and precise.

P r e v i o u s  I n v e s t i g a t i o n s  o n  D e t e r m i n a t i o n  o f  T r a n s i t i o n  P o i n t s

i n  P a r a f f i n  W a x .

The presence of a transition point a t a tem perature about 15° C. below 
the melting point in a number of waxes has been established by several 
investigators. Carpenter 3 came to  this conclusion as a result of micro
scopic evidence and a discontinuity in the curve relating the coefficient of 
expansion of w'axes to tem perature variation. Yannaquis 1 arrived at the 
same conclusion by observation of waxes under crossed nicols, and Piper 4 
and also Müller 5 by X-ray determinations on pure paraffins and mixtures 
of paraffins.

Scott-Harley 6 has determined transition points thermometrically.
The experiments described in the present paper have been carried out 

independently of Scott-Harley’s wyork and prior to  the  writing of his 
paper, which has been commented on privately, particularly  with regard 
to (a) low thermal capacity of the small quantity  of wax used compared 
with that of the apparatus, and (6) interpretation of results.

There is only a small am ount of heat evolved a t the  transition point, 
but, as the present paper shows, it is possible, by using suitable apparatus 
and the inverse rate ” method of plotting results, to  obtain quite accurate 
and reliable value thermometrically.

E x p e r i m e n t a l .

In experiments of the nature considered here, where one is trying to 
measure the effect of a small heat evolution, i t  is advisable to choose 
conditions to show up this effect to  best advantage. I t  is necessary, for 
instance, to adjust the quantity  of substance used so th a t in determining
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a cooling curve the substance itself is the controlling factor and the 
apparatus has the least possible effect; th a t is why in metallurgical 
investigations of this sort a  relatively large bar of m aterial is used with 
apparatus of low therm al capacity. Since wax, however, unlike m etals, 
has a low therm al conductivity, and it  is inadvisable to  have an appre
ciable tem perature gradient throughout the cooling mass, the quan tity  of 
wax used in  determining a cooling curve m ust of necessity be very much 
lower than  in the case of metals.

I t  has been found th a t the norm al I.P .T . Setting-Point apparatus for 
paraffin wax gives reliable cooling curves from which transition points can 
be readily ascertained. Accordingly th is has been used throughout the 
present investigation, except th a t the therm om eter has been replaced by 
a longer standard one graduated in  ten ths of a  degree. W ith an optical 
attachm ent it was possible to  read th is therm om eter to  approxim ately the  
second place of decimals. L atterly , in  experim ents not reported, the  
jacket of the I.P .T . apparatus has been replaced by an open 1-gallon tin  
9 |  in. X in. x  5 in. high, fitted with a stirrer for more convenient 
control of water tem pera tu re ; th is does no t affect the results obtained.

In  all cases in determining a cooling curve the tem perature of the  cooling 
wax has been recorded every half-m inute from about 5-10° C. above the 
melting point to  approxim ately 20° C., the  jacket tem perature being 
maintained a t 45 Az 0-2° F. From  the  prim ary cooling curves obtained, 
inverse rate curves have been p lo tted  and transition  points deduced as 
illustrated in the accompanying curves.

I n v e r s e  R a t e  C u r v e s .

In  this m ethod, which has been used very successfully in  m etallurgical 
investigations, an ordinary cooling curve is first accurately determ ined, 
and the results are then plotted in the form of an inverse ra te  curve which 
accentuates any sign of heat evolution. This consists in  plotting  the  tim e 
taken for the  tem perature to  fall 1° (derived from th e  prim ary c o o l i n g  
curve) against the tem perature a t which th is average tim e interval occurs, 

i t
*-e., =  seconds per degree, agam st T  (tem perature). In  order to  get

accurate values of ^  it is necessary to  plot the  prim ary cooling curve on 

an open scale, and if the curvature is varying considerably, i t  is advisable 

to  calculate ^  from tangentials a t th e  points in  question.

The method can best be followed by reference to  the  accompanying 
curves.

In  Fig. 1 A BO D E  represents a  prim ary cooling curve for a  sample of 
commercial stearic acid which has a melting point similar to  th a t of paraffin 
wax in common use, bu t no transition point. I t  was chosen because of 
this la tter fact to  illustrate the difference in inverse ra te  curves between 
such a substance and those of paraffin waxes in which transition  takes 
place. The portion of the curve A B  represents the cooling liquid and BC  
the melting or solidification point. For some tim e after point C  is reached,



however solidification still takes place, tending to  keep up the temperature, 
but eventually, after solidification is complete, norm al cooling results,

2 6 6  LORD : THERMOMETRIC DETERM INATION OF

F ig . 1.
COOLIN G AND IN V E R S E  R A T E  C U R V E S  F O R  C O M M E R C IA L  STE A R IC  ACID.

N O  T R A N S IT IO N .

giving a curve DE  with no further sign of heat evolution. As the rate of 

cooling of the liquid gradually falls along A B  the function ~  increases, as
d  1

represented by the corresponding portion of the inverse rate curve A'B'.
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Beyond B ' increases still further, until a t the  melting point where dT

is 0 it  has a value of infinity. The curve A 'B ' continued therefore 
approaches infinity, gradually reaching it  eventually a t the melting point.

F ig . 2.
CO O LIN G  A N D  IN V E R S E  R A T E  C U R V E S  F O R  N A R R O W -C U T  W A X .

S H O W IN G  T R A N S IT IO N  P O IN T .

Below the melting point, as the  ra te  of cooling gradually increases the

function ^  shows a  corresponding decrease from infinity to  finite values

C' and lower. The minimum point D' on the inverse-rate curve corre
sponds to  the maximum ra te  of cooling D  on th e  prim ary cooling curve
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and the gradual increase of along D 'E ' to  the reduction in cooling rate 

along DE. The main point to  notice is th a t for a  substance showing no

F ig . 3.
COOLING AND IN V E R S E  R A T E  C U R V E S  F O R  135/40 W A X .

transition point the portion of the inverse ra te  curve C'D 'E' below the
me ing point is quite smooth and regular, with no indication of abnormal 
thermal effects.

Turning nov to 1 ig. 2 we have similar curves for a  relatively close-cut
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paraffin wax. In  the primary cooling curve, after solidification is complete, 
there is a fairly pronounced kink a t  the point D, due to  heat evolution 
taking place as a result of transition. Although this kink is fairly pro-

T I M E  IN M I N U T E S .

F ig . 4.
CO OLIN G A N D  IN V E R S E  R A T E  C U R V E S  F O R  l o r a  F R A C T IO N  F R O M  

S W E A T IN G  O F  135/40 W A X .

nounced, however, i t  is in no way comparable with the halt a t the m e l t i n g  
point, and does not afford a precise indication of the actual position of the  
transition point. This can, however, be determ ined very satisfactorily 
from the inverse ra te  curve. The reduction in cooling ra te  during tra n 
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sition has a very marked effect on the function which reaches a sharp

maximum value at a point D' corresponding to  the lowest ra te  of cooling, 
thus enabling the transition point to  be determ ined with precision. It

► T IM E  IN  M IN O T E .S

F ig . 5.
COOLING AND IN V E R S E  R A T E  C U R V ES F O R  lO T II  F R A C T IO N  FROM  

VACUUM  D IS T IL L A T IO N  O F 135/40 W A X .

will perhaps be as well to stress here th a t, in a substance like paraffin wax 
containing a range of constituents of different melting point, transition 
does not take place a t any one particular tem perature, but over a range 
o emperature depending on the number and range in melting point of 

constituents present, i.e., the width of cut. The wider cut the wax,
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the wider will be the transition range, and the narrower the cut of the wax 
the smaller the range of transition. The transition point D' therefore only 
strictly represents the mean of the transition range from a to  p form of 
crystals or, more accurately, the point a t which the change from a to  (3 
results in the greatest evolution of heat. I t  will be shown later th a t with 
wider-cut products than th a t considered in Fig. 2 it  is a t times impossible 
to  obtain a precise transition point even with the inverse-rate m ethod of 
plotting results.

E f f e c t  o f  W i d t h  o f  C t jt  o n  T r a n s i t i o n .

Cooling and inverse rate curves for a normal 135/40 grade wax and 
5 per cent, middle-cut fractions of similar melting point to  the original, 
obtained therefrom by (a) sweating and (6) vacuum distillation, are given 
in Figs. 3-5. The sweated fraction was obtained in a small efficient 
laboratory electrically controlled stove, whilst the vacuum -fractionated 
sample was prepared as follows :—

The apparatus consisted of a 1-litre round-bottom ed flask fitted w ith a 
glass column, length 12-6 in. and internal diameter 0-9 in., connected to  a 
condenser and vacuum receiver. The column was surrounded by a jacket 
through which air a t 350-370° C. was passed. In  order to  secure good 
fractionation two iron spirals were fitted inside the glass colum n; the large 
spiral had an inner diameter of 0-83 in. and a pitch of 0-53 in., whilst the 
smaller spiral placed concentrically along the axis of the column had an 
inner diameter of 0-23 in. and a pitch of 0-36 in. Great care was taken to  
m aintain the whole apparatus vacuum tight, the absolute pressure being 
kept below 1 mm. of mercury throughout. The charge consisted of 
135/40 wax, and the flask was heated in a lead alloy b a th ; 5 per cent, 
fractions were collected.

In  Figs. 3-5 only th a t portion of the inverse rate curve which falls 
below the melting point is drawn. The curves, which are typical of many 
others obtained, illustrate how the inverse ra te  m ethod of plotting accen
tuates the slight kinks or points of inflection in the normal cooling curves, 
and enables the transition tem perature or mean range of transition to  be 
ascertained accurately. They also show clearly how the transition in a 
normal m arketable white wax takes place gradually over a fairly wide 
range of tem perature, due to  the relatively wide range of constituents 
present; this tem perature range is somewhat narrower for the  sweated 
fraction, and narrowest of all for the vacuum  fractionated wax containing 
still fewer individual components.

D i s t i l l a t i o n  v . S w e a t i n g .

Complete cooling and inverse-rate curves were p lotted and transition  
points determined for 5 per cent, fractions 1, 5, 10, 15, 19, and 20 prepared 
by sweating and vacuum distillation from 135/40 white wax, and the 
results obtained are given in Table I  and Fig. 6, which also includes a curve 
for normal m arketable waxes.

The melting-point figures in Table I  illustrate the m arkedly superior 
fractionating power of vacuum distillation over sweating.
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The curves in Fig. 6 show th a t the differential between melting point 
and transition point decreases with increase in melting point in all three 
cases. For a given melting point it is smallest for a vacuum-fractionated 
wax and greatest for a normal m arketable wax. I t  follows th a t the

T a b l e  I.

Vacuum Distillation v. Sweating of 135/40 White W ax.

Fraction
No.

Distillation. Sw eating.

M. p t., 
0 C.

T. p t.,
° C.

Diff.,
° C.

M. p t.,
° C.

T. p t., 
° C.

Diff.,
0 C.

1 471 26-0 211 54-0 34-3 19-7
5 54-4 38-8 15-6 56-5 38-6 17-9

10 58-5 45-7 12-8 57-8 4 1 0 16-8
15 62-6 51-3 11-3 59-4 43-8 15-6
19 66-4 57-8 8-6 62-4 49-8 12 6
20 67-3 60-0 7-3 631 50-8 12-3

differential between melting point and transition point decreases with 
increase in melting point and with narrowness of cut.

W a x  B l e n d s .

Data deduced from inverse rate curves for blends of 160 and 125/30 
white waxes are given in Table I I . The data  are of special interest as 
indicating what happens during the cooling of m ixtures of two components 
of very different melting points, each consisting of a relatively large number 
of individual compounds.

T a b l e  I I .

Blends of 160 (H .M .P .) and  125/30 (L .M .P .) W hite Waxes.

Per cent. 
125/30 in 

Blend.
M. p t.,

° C.

T herm al P o in ts.

(1). (2). (3).

0 71-4 64-2
2-5 71-1 64-2 __ __
5 70-6 64-2 __ __

10 69-8 63-4 50 * __
15 69-1 64-1 50-2 __
25 67-4 63 * 52-5 __
40 64-7 — 54-5 29-050 63-5 — 55-6 29-560 61-0 — 55-8 29-375 57-3 — 55-7 30-585 54-4 __ 31-395 52-8 __ 30-5100 52-7 — — 30-7

* N ot very  d istinc t.
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W ith the addition of the low-melting-point wax there is a  gradual reduc
tion in melting point, but after the 50 per cent, m ark is reached the relation
ship is no longer linear. The high-melting-point component shows a 
distinct transition point a t 64-2° C., and although this transition  becomes 
less distinct with increasing proportions of 125/30 wax, i t  takes place a t 
approximately the same temperature, finally disappearing when th e  melting

T R A N S IT IO N  P O I N T  ° C .

R E L A T IO N S H IP  B E T W E E N  M E L T IN G  P O IN T S  A N D  T R A N S IT IO N  P O IN T S .

1. Vacuum Fractions F rom  135/40 W hite  W ax.
2. Sweated Fractions From  135/40 W hite  W ax.
3. Commercial W hite W axes.

point of the blend is approximately the same as th a t of the transition  point 
itself. W ith blends containing 10-75 per cent, of 125/30 wax there is an 
evolution of heat, represented by therm al point No. 2, a t a  mean tem 
perature depending on composition, bu t always near to  the  true  m elting 
point of the low-melting-point constituent. There can be little  doubt, in

09



fact that this evolution of heat is due to  solidification of the low-melting- 
point constituent, and not to  any transition effect. The 125/30 wax 
solidifying here will not, of course, be p u re ; i t  m ay have lost some con-

l o e D : THERMOMETRIC DETERM INATION OF

' T I M E  IN M I N U T E S

F ig . 7.
COOLING AND IN V E R S E  R A T E  C U R V E S  F O R  60/40 B L E N D  O F  160 AN D 125/30 WAXES.

( r e f . T A B L E  I I . )

stituents and gained others to an ex ten t depending on the original com
position, thus accounting for the variation in tem perature of thermal 
point No. 2. I t  is interesting to note th a t in three of the blends the high-
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melting-point component solidifying first, changes from the a to  3 
crystalline form, whilst a portion of the wax is still liquid. For blends 
containing 40 per cent, or more of low-melting-point wax there is a  therm al 
point No. 3 which gradually increases in  intensity, and always takes place 
approximately a t the true transition point of the 125/30 component which 
it  represents.

Cooling and inverse ra te  curves, typical of the  others obtained, are given 
in Fig. 7 for the 60/40 blend of 160 and 125/30 waxes. The prim ary cooling 
curve shows the original melting point distinctly, and two further signs of 
heat evolution which are accentuated adm irably in the  inverse ra te  curve. 
Since the minimum point A  is considerably higher th an  B , i.e., the  ra te  
of cooling at the higher tem perature A  is lower than  a t B, it  appears probable 
th a t once solidification starts it carries on continuously to  about 50° C., 
but it  is more marked a t 54° C., the m aximum point on the inverse ra te  
curve, than  a t temperatures slightly higher or lower th an  this value. 
Thermal point No. 3 represents the transition  point of the low-melting- 
point component.

M o t t l i n g  i n  W a x .

The appearance of a cake of wax, particularly when pan-moulded, is 
often spoiled by the presence of mottling, and it  has long been realized 
that the effect is intimately connected w ith the presence of air in w ax and 
increases to a marked degree -with rising oil content. Further, it  has been  
repeatedly demonstrated that m ottling never takes place in  the to ta l 
absence of dissolved air even if  considerable oil is present in the wax.

I f  wax is melted and allowed to  solidify and cool slowly under the  
microscope, it  can be observed that segregation o f air into the crystal 
boundaries takes place during the transition from the a to  the (3 typ e of 
crystal. I t  is suggested that im mediately below the m elting point a wax  
contains appreciable quantities of occluded air, w ith intrusions o f oil and 
possibly low-melting-point paraffins in the crystal boundaries. A t the 
transition point the crystals change to  the ¡3 form, and sim ultaneously air 
is thrown into the intrusions between the crystals. This produces the  
m ottling effect due to the difference in refractive indices between the wax  
mass and the intrusions containing air bubbles. The absence of m ottling  
in waxes containing considerable proportions of oil w ithout dissolved air 
is probably due to the fact that the refractive indices of the wax mass and 
oil intrusions in this case are similar.

I t  has been observed th a t a number of waxes, when quenched in  w ater 
a t about 15° C. from just below the melting point, are a t  first quite tran s
lucent, but after a few hours m ottling appears, and gradually increases in 
intensity with time. This gradual m ottling can be readily explained on 
the above views. These waxes which are quenched from a tem perature 
immediately below the melting point exist a t first in the a form. Since 
the room tem perature of approximately 15° C. is well below the transition  
point, the change to the ¡3 form will be restricted. I t  will, however, take 
place slowly, accompanied by a very gradual liberation of air and a conse
quent parallel increase in the m ottling effect w ith time.

I t  is fully realized th a t the actual crystal size will affect the  degree of
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mottling, and it may well be th a t the action of a  dope such as stearin in 
preventing mottling is to break down the crystalline structure. Alter
natively it may reduce the solubility of air in the a modification of the wax.

I t  has been suggested th a t the strain in a wax cake due to  unequal 
contraction on cooling produces mottling. I f  this were the case mottling 
should take place in the absence of air. I t  appears more likely th a t the 
strain produced in a wax cake, either as a result of unequal contractions 
in different places or due to  the change in coefficient of expansion at the 
transition point, gives rise to the presence of definite cracks which usually 
extend to the surface. These cracks should not be confused with the 
mottling effect.

The author desires to express his thanks to  the Directors of The Burmah 
Oil Co., Ltd., for permission to  present this paper for publication.

References.
1 Yannaquis, A nn. Comb. Liquides, M ay -Ju n e  1933, 8 (3), 486.
2 Katz, J . Instn  Petrol. Tech., 1932, 18, 37.
3 Carpenter, ibid., 1926, 12, 288.
4 Piper, Biochem. J .,  1931, 25, 2072-2094.
6 Muller, J . Chem. Soc., 1925, 127, 599.
6 Scott-Harley, J . Inst. Pet., 1939, 25, 238-251.



ANALYSIS OF OIL-WAX MIXTURES.*

By H. D. L o r d ,  Ph.D .

S y n o p s i s .

The estim ation of oil in oil-w ax m ix tu res by  th e  “ Press M ethod ” is n o t 
very accurate, and, as th e  A.S.T.M. book sta te s , “  T he expressible oil and  
moisture content does n o t bear a  d irect re la tion  to  th e  a c tu a l oil co n ten t of 
a  given sample of paraffin w ax.”

In  th e  present report i t  is shown th a t  a  m ore accu ra te  estim ation  of oil 
content, and therefore a  closer contro l of refinery pressing an d  sw eating 
operations, can be obtained b y  an y  one of th e  th ree  m ethods developed 
involving m easurem ent of :—

(a) Specific gravity  a t  65° C.
(b) Aniline point.
(c) R efractive index a t  60° C.

The grav ity  m ethod is perhaps th e  sim plest and  m ost convenient to  carry  
out, and probably represents th e  best m ethod  for rou tine  tes tin g  of scales and  
sweated fractions; i t  is sufficiently accu rate  as a  contro l te s t, g iving resu lts  
to  w ithin ±  0-8 per cent. oil.

The refractive-index m ethod is th e  m ost accu ra te  of all, giving resu lts  to  
w ithin ±  0-5 per cent, oil, an d  if a n  Abbé or o th er su itab le  re frac tom eter 
is available, i t  can be used conveniently . I t  is perhaps b est su ited  to  
research or investigational w ork where th e  h ighest order of accuracy  possible 
is desired.

The m ethods are, of course, applicable only to  scales con tain ing  m ore 
than , say, 2 per cent, oil as an  absolute m inim um , and  canno t be used  for 
th e  estim ation of oil in  finished waxes.

I n  the large-scale distillation of m ost crude oils an  interm ediate fraction 
preceding residuum is collected, known as H . 0 .  and  P. (Heavy Oil and 
Paraffin), which consists of a m ixture of lubricating-oil base (Blue Oil) 
and crystalline paraffin wax. The paraffin in th is fraction is usually removed 
in two or three stages in special presses, yielding scales of different setting 
points and still containing appreciable quantities of oil, plus a Blue Oil of 
relatively low set point, suitable for production of lubricating oils. The 
scales obtained are then subjected to  a  sweating operation which, irrespec
tive of equipment used, consists essentially in cooling the  m olten scale to  a 
solid state and then supplying heat gradually, whereby oil and low-melting - 
point paraffins are removed selectively, and eventually wax of suitable 
quality, after earth  treatm ent, is produced. This procedure invariably 
involves re-cycling and re-sweating of a  num ber of interm ediate, or even 
first residue cuts; and a knowledge of the quality , particu larly  the oil 
content, of the prim ary scales and these interm ediate cuts is of g reat 
importance if a close check is to  be kep t on refinery operation.

I t  is the purpose of this paper to  dem onstrate how m ethods have been 
developed by means of which a very close control of pressing and sweating 
operations can be maintained.

The paraffin in the H. 0 . and P. fraction of Burm a crude is separated  in 
four stages, and mean characteristics of the  first two scales obtained are as 
follows :—

M. P t . ,  T in t 1 in. Oil C onten t,
_ . ° F . Cell. % by  w t.
r i r s t  Scale . . . .  133.5 12/- ' 9-10
¡second Scale . . . . 1 1 4  20/- 14

* P aper received 10th  F eb ru a ry , 1939.
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I t  is possible to obtain an approxim ate measure of the oil content of 
these scales and the cuts therefrom by the I.P .T . “ Press Method ” (P.S. 43). 
This is a method which has been accepted by the  trad e  for m any years, 
but is admittedly not scientifically accurate. I t  is of little value as 
a control test. Accordingly the following methods were developed, 
depending on the determination o f :—

(a) Specific gravity.
(b) Aniline point.
(c) Refractive index.

E x p e r i m e n t a l .

I t  was necessary to  trea t each scale separately, and in  the first place the 
scale was resolved into oil-free wax and oil of 40° F . setting point (equal to 
that of ordinary Blue Oil), by extraction w ith ethylene dichloride. Blends 
of the oil-free wax and the Blue Oil were then prepared, and the gravity, 
aniline point, and refractive index determined.

O i l  C o n t e n t  i n  T e r m s  o f  S p e c i f i c  G r a v i t y  a t  65° C.
Oil-content determination in term s of specific gravity  a t 65° C. was 

first suggested and employed by S. T. Minchin as a means of control of 
the more oily fractions involved in paraffin production. The development 
and present application of the m ethod are described in this section.

Determination of the specific gravity of an oil-wax m ixture in the liquid 
state by means of a hydrometer is a particularly  easy and rapid operation. 
In the present experiments the m ixture was placed in a wide tube 7 in. 
long and 1 | in. diameter m aintained a t 65° C. in a therm ostat, and the 
gravity determined; the above tem perature was chosen as being high enough 
to ensure that all samples tested would be in the m olten state.

The results obtained are given in Table I.
The values up to 40 per cent, oil are represented graphically in Fig. 1, 

and the relationship between gravity  and oil content over this range is

T a b l e  I .

Oil Content in  Term s o f Specific Gravity at 65° C.

O il, %  b y  w t.

0
2-5
5-0
7-5

10-0
15-0
20-0
30-0
40-0
60-0
80-0

100-0

Specific G rav ity  a t  65° C.

F irs t Scale. Second Scale.

0-781)0
0-7820
0-7850
0-7875
0-7900
0-7950
0-8000
0-8090
0-8200
0-8430
0-8660
0-8915

0-7750
0-7770
0-7800
0-7825
0-7860
0-7910
0-7965
0-8060
0-8180
0-8410
0-8650
0-8915
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linear. The accuracy of the m ethod is indicated by the m axim um  distance 
of any one point from the straight lines drawn, and it will be seen th a t  it  is 
possible to estimate the oil content of a scale to  w ithin ± 0 -8  per c e n t.; 
it is probably the best m ethod of all for routine testing in controlling 
refinery operations. I t  can, of course, only be used for scales containing 
more than, say, 2 per cent, oil, and is no t sensitive enough for the estim ation 
of oil in finished waxes.

The method can be applied to  oil-w ax m ixtures other th an  first and 
second scales, as the following considerations will show. The slopes of the

O H  C O N TE N T IN  T E E M S  O F  S P .  G E . A T 65° C.

1. 1st Scale.
2. 2nd Scale.

lines in Fig. 1 are similar, and the oil content can be determ ined approxi
m ately by equation 1.

Oil, % by wt. =  976 (Sx— S 0) ............................. (1)
where Sx — specific gravity a t  65° C. of oil-w ax m ixture

S . =  specific gravity a t 65° C. of oil-free wax in m ixture.
The value of S„ can be determ ined from equation (2) if the m elting of 

the wax in the oil—wax m ixture is known approxim ately,
S 0=  0-775 +  (Mo — 120) 0-0003 . . . . (2)

where S0=  specific gravity of oil-free wax.
M 0=  melting point ° F . of oil-free wax.

The oil content of the m ixture can therefore be calculated from its 
gravity if the melting point of the oil-free wax in the  m ixture is known 
approximately.
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In order to test the accuracy of equation 1, a num ber of oil-wax mixtures 
of known oil content were prepared from commercial grades of Burma 
waxes and Blue Oil. The gravities were determ ined and the percentage of 
added oil calculated according to  the equation. The results obtained are 
given in Table II.

T a b l e  I I .

Agreement between Actual and Estimated Oil Contents from  Specific Gravity Data.

Oil-W ax M ixture.
Oil, % b y  w t .

Added. Calculated.

B.O.C. 125/30 100 9 -9
T

Blue Oil . . . . 20-0 20-7

B.O.C. 130/35 5-0 4-6
+

Blue Oil . . . . 100 10-4

B.O.C. 135/40 10-0 10-4
+

Blue Oil . . . . 150 15-2

Agreement between actual and calculated oil content is quite good.

O i l  C o n t e n t  f r o m  A n i l i n e  P o i n t  D e t e r m i n a t i o n s .

Various investigators have made use of the aniline point, or the critical 
solution temperature, of mixtures of petroleum products with aniline, in 
order to estimate the aromatic content, bu t as far as the author is aware 
no one has applied this method to the evaluation of oil-wax mixtures. 
The method appeared quite suitable for the estim ation of oil in scales,

T a b l e  I I I .

Oil Content in  Term s of A n iline  Point.

Oil, % by  w t.

0
2-5
5-0
7-5

10-0
15-0
200
30-0
400
60-0
80-0

100

Aniline P o in t, ° C.

F irs t Scale. Second Scale.

119-4 113-3
118-3 112-8
117-8 112-2
117-2 111-1
115-8 110-6
113-9 109-4
112-8 107-8
108-9 105-4
104-4 101-5
96 1 92-8
85-6 83-3
71-7 71-7
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however, and it  was accordingly studied a t the suggestion of G. R. Nixon, 
together with the specific gravity  and refractive index methods.

A quantity of the oil-wax m ixture (approxim ately 5 gm.) was weighed 
accurately into a  boiling tube and an equal q u an tity  by volume of 
freshly distilled aniline added. The m ixture was heated in a  glycerine 
bath until homogeneous and clear, removed from the bath  and stirred 
vigorously, and the tem perature taken when the bulb of the therm om eter 
became invisible. This process was repeated and the  m ean of th e  first 
three readings taken as the “ aniline po in t.” The individual readings 
never varied by more than 0-2° C.

The results obtained are given in Table I I I ,  and values up to  40 per cent, 
oil are represented in Fig. 2.

F ig . 2.
O IL  C O N T E N T  FR O M  A N IL IN E  P O IN T .

1. 1st Seale.
2. 2nd Scale.

Over the range 0-30 per cent, oil the  relationship between aniline point 
and oil content for both scales is linear and the lines are of similar slope.
From the mean slope of these lines equation (3) has been deduced.

Oil content (% by wt.) =  2-97 (A0- A x) . . .  (3)
where A 0 =  aniline point ° C. of oil-free wax.

A x =  aniline point 0 C. of oil-wax m ixture.
I t  applies, of course, only for m ixtures containing up to  30 per cent. oil.
In order to test the accuracy of equation 1 a num ber of oil-w ax m ixtures 

of known oil content were prepared from commercial grade Burm a waxes 
and Blue Oil. The aniline points were determ ined and the percentage of 
added oil was calculated according to  the  equation. The results obtained 
are given in Table IV.

Agreement is quite good, and the m ethod could probably be applied with 
success to routine testing. I t  requires only a  very small qu an tity  of scale, 
but this is not usually of importance, and as it  possesses no other advantages 
above the gravity method previously described, the earlier m ethod is 
presumably to be preferred in all cases.



The variation in aniline point with m elting point o f a wax is illustrated 
in Fig. 3. The relationship is linear and can be expressed by the following
equation :

Aniline Point ° C. =  0-319 X Melting Point ° F . +  75-6 . . (4)

T a b l e  IV .

Agreement between Actual and Estim ated Oil Contents fro m  A n iline  Point Data.

9 g9  l o r d  : ANALYSIS OF O IL-W A X  M IXTURES.

O il-W ax M ixture.
Oil, % b y  w t.

Added. E stim ated .

B.O.C. M. p t.  127-8° F. 5-0 5-4
+

Blue Oil . . . . 15-0 14-7

B.O.C. M. p t. 133-4° F. 10-0 10-6

Blue Oil . . . . 20-0 21-3

B.O.C. M. p t.  138-4° F. 10-0 9-6
+

Blue Oil . . . . 15-0 14-6

The two different tem perature scales have been retained, since aniline 
points are usually expressed in degrees Centigrade and melting points of 
paraffin waxes in degrees Fahrenheit.

F ig . 3.
VA RIATION IN  A N IL IN E  P O IN T  W IT H  M E L T IN G  P O IN T  O F  P A R A F F I N  W A X .
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O i l  C o n t e n t  i n  T e r m s  o f  R e f r a c t i v e  I n d e x  a t  60° C.

Various investigators have suggested m ethods for the  determ ination of 
oil in scales from refractive index data . Wilson and W ilkin 1 used ethylene 
dichloride to separate the  oil from the wax, and estim ated the oil in the 
filtrate after distilling off the ethylene dichloride and adding a known weight 
of oil of known refractive index. The m ethod is ra ther laborious. Diggs 
and Buchler 2 used a  direct refractom eter m ethod, bu t prepared so-called 
oils from waxes by filtration through clay. Piotrowski and W inkler 3 
used a similar method, and assumed th a t after filtration of 10 gm. of scale 
through 5 gm. of Terrana earth  a t  80° C., the  first few drops of the  filtrate 
were oil-free. I t  will be shown later th a t the  waxes in  bo th  cases probably 
contained oil.

In view of the above considerations, it seemed w orth while to  investigate 
the method further. Accordingly the refractive indices of the oil-w ax 
mixtures described earlier in this paper were determ ined a t  60° C. using an 
Abbé refractometer. I t  was possible to  read this instrum ent to  the  fourth 
decimal place and to  m aintain the tem perature constan t to  w ithin 0-2° C. 
A temperature of 60° C. was chosen as being high enough to  m aintain  any 
scale in the liquid state. In  the  case of finished waxes of m elting point 
higher than 60° C. the  refractive index was m easured a t 62° C. and the 
result corrected to  60° C. using a  coefficient of 0-000-4/0 C. This coefficient 
was obtained for a number of waxes and for the Blue Oil used.

The results obtained are given in Table V.

T a b l e  V .

Oil Content in  Term s o f Refractive In d ex  at 60° C.

Oil, % b y  w t.
R efrac tive  In d e x  a t  60° C.

F irs t  Scale. Second Scale.

0 1-4370 1-4348
2-5 1-4383 1-4359
5 0 1-4394 1-4373
7-5 1-4410 1-4388

1 00 1-4425 1-4404
1 50 1-4455 1-4434
20-0 1-4485 1-4463
30-0 1-4547 1-4529
40-0 1-4608 1-4594
6 0 0 1-4740 1-4727
8 0 0 1-4880 1-4870

100 1-5029 1-5029

The values up to  40 per cent, oil are represented in Fig. 4, and it  will be 
seen th a t it is possible to  estim ate the  oil in either scale to  w ithin ¿ 0 -5  per 
cent, by this method.

The curves in Fig. 4 do not depart far from a linear relationship, and the 
slope decreases slightly with increase in m elting point. The variation in 
refractive index with the melting point of the wax constituent is very small 
compared with th a t due to the oil present, and th is is an im portan t practical



result, since it implies th a t the m ethod can be used with success for the 
evaluation of oil-wax m ixtures and will not depend greatly  on the m elting 
point or width of cut of the wax in the mixture.

For mixtures containing from 5 to 40 per cent, oil the following equation 
can be deduced from the curves in' Fig. 4.

Oil content (% by wt.) =  1635 {g* — (¡j.,,-0-0007)} . (5)
where [i0 =  refractive index a t 60° C. of oil-free wax.

[i.x =  refractive index a t 60° C. of oil-wax m ixture.
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O I L  C O N T E N T  F R O M  R E F R A C T I V E  I N D E X .

1. 1st Scale.
2. 2nd Scale.

In  order to  test the accuracy of this expression, a num ber of oil-w ax 
mixtures were prepared from commercial Burm a waxes, the refractive 
index was determined a t  60 C., and the percentage oil in the m ixture 
calculated according to  equation 5. The results obtained are given in 
Table VI.

Agreement between calculated and actual percentage of oil is very 
satisfactory. This is again more significant when it  is remembered th a t the 
equation was deduced from figures for specially prepared waxes, whilst 
the values in Table VI apply to  m ixtures containing commercial waxes 
which have not received special treatm ent and are of different w idth of cut.

I t  is necessary in applying this m ethod to  know the refractive index of



LORD : ANALYSIS OF O IL-W A X  M IXTURES. 285

th e  oil-free wax in the m ixture, and, if a very accurate value is desired, the  
w ax can be separated by solvent extraction with ethylene dichloride, 
butanone, or alcohol-ether m ixture. From  a practical standpoint, however, 
it is desired to  emphasize again th a t the refractive index of a wax varies 
only slightly with melting point, and therefore a sufficiently accurate 
evaluation of an oil-wax m ixture can be obtained if the m elting point of 
th e  wax in the  scale is known approxim ately.

In  norm al refinery operations the wax present in any given scale does not 
vary  much from tim e to  tim e, and it  is only necessary to  separate this

T a b l e  V I.

Agreement between Actual and Estim ated Oil Contents from  Refractive Index  Data.

O il-W ax M ixture.
Oil, % by  w t.

Added. E stim ated .

B.O.C. M. p t.  113-9° F . 10-0 10-2
+

B lue Oil . . . . 20-0 20-4

B.O.C. M. p t.  127-8° F . 10-0 10-2
“t-

Blue Oil . . . . 15-0 14-9

B.O.C. M. p t.  133-4° F . 10-0 9-5

Blue Oil . . . . 20-0 19-5

B.O.C. M. p t .  138-5° F. 5-0 5-3
+

Blue Oil . . . . 15-0 15-6

constituent for te s t a t periodic intervals by, say, solvent extraction. A lter
natively, i t  can be separated by laboratory pressing or filtration through 
earth , its  m elting point taken, and the refractive index read off from 
Fig. 5. Since the lowering in melting point of a wax due to  oil is only ap 
proxim ately 1° F . for 5 per cent, oil, it  follows th a t the small quan tity  of 
oil left in the wax by this procedure does not affect the result m aterially.

In  connection with filtration through earth  or clay, which is the m ethod 
used by Diggs and Buchler 2 to  obtain oil-free waxes, i t  should be pointed 
ou t th a t th is procedure almost certainly leaves appreciable quantities of 
oil in th e  wax. In  order to  te s t this, two oil-w ax m ixtures containing re 
spectively 15 per cent, and 20 per cent, oil were filtered through fuller’s 
earth  a t  100° C. The first three drops of wax to  filter were collected 
separately in each case, and this represented a treatm ent of 500 lb./gall, 
of earth . A lthough the waxes were colourless they contained according to  
equation 5 approxim ately 4 per cent, oil in each case. Furtherm ore, the 
nex t fractions to  filter, representing a trea tm en t of 60-70 lb./gall., had  the 
same refractive index as the  first three drops corresponding to  the same oil 
content. I t  therefore appears th a t th is is the lim it of oil removal by this 
m ethod, and it  is likely th a t filtration through other absorbent media 
will have a similar effect. Diggs and Buchler assumed th a t because the 

x
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refractive index of a wax atta ined  a constant value on repeated filtration 
through clay i t  was oil-free. I t  appears more probable th a t, as in the  
cases cited above, the lim it of oil rem oval had been reached and the wax
still contained oil. _ _ _

In  conclusion, it is considered th a t the  m ethod of evaluation of od-w ax 
mixtures suggested in this section is preferable to  any other for the estima-

F ig . 5.
V A R I A T I O N  I N  R E F R A C T I V E  I N D E X  A T  60° C .  W I T H  M E L T I N G  P O I N T  O F  

P A R A F F I N  W A X .

tion of the oil content of scales in research or investigational work. The 
method is easy and rapid, and gives results to  w ithin ± 0 -5  per cent. oil. 
Further, only two to  three drops of the liquid m ixture are required. In  
view of this fact it is extrem ely im portant, however, to  pay  particular 
attention to sampling. The m ixture should be m elted and well stirred 
before removing two or three drops for test. The m ethod is no t sensitive 
enough to be applied to  finished waxes.
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G e n e r a l  C o n c l u s i o n s .

I t  is suggested th a t all three methods of estim ation of oil in scales 
given in  th is report are more convenient, satisfactory, and accurate th an  
the Press Method ref. I.P .T . Serial Designation P.S. 43 and A.S.T.M. 
D .308-29 T. This la tte r m ethod, in fact, as the A.S.T.M. book suggests, 
gives results for expressible oil and m oisture which do no t bear a direct 
relation to  the actual oil content of a given sample of paraffin wax.

The gravity  m ethod is probably the simplest and m ost convenient of all 
to  carry out, and from th a t point of view it  is the m ost suitable for routine 
testing of refinery scales and sweated fractions. I t  certainly does keep a 
good check on processing of H. 0 . and P. and norm al sweating operations, 
and is sufficiently accurate for the  purpose. I f  an Abbé or other suitable 
refractom eter is available the Refractive Index m ethod can be used con
veniently, and is the m ost accurate of all. I t  is perhaps best suited to 
research and general investigational work where the highest order of 
accuracy possible is desired.

The m ethods are, of course, applicable only to  scales containing more 
than, say, 2 per cent, oil as an absolute minimum, and cannot be used for 
estim ation of oil in finished waxes.

The thanks of the author are due to  the Burm ah Oil Co., L td ., for per
mission for the  publication of th is paper.
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ROUMANIAN BRANCH.
TW ELFTH  ANNUAL D IN N ER .

The Twelfth Annual Dinner of the Roum anian Branch of the In stitu te  of 
Petroleum was held a t the Colonade R estaurant, Bucharest, on the 14th 
January, 1939. The Chairman, Mr. I. S. Rutherford, occupied the  Chair 
and eighty-five members and visitors were present. After th e  to ast of 
H.M. the King of Roumania, proposed by the Chairman, M r . D. I. M a x w e l l  

proposed the toast of “ The Petroleum Industry  of R oum ania.”
M r . M a x w e l l  said :

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

In  proposing this toast, it has been the custom to  review briefly 
the progress made in the industry during the p ast year and to 
estimate the probable trends in the various branches. Beginning with the 
source of the raw material, I  shall refer to  each branch in  its  order of 
sequence.

Upon examining the production rate  of crude oil, we find th a t in 1938 
a to tal of 6,600,000 tons were produced, compared with 7,153,000 in 1937, 
which represents a drop of 550,000 tons, or 8 per cent. This decrease in 
production added to  th a t of 1937 below 1936 shows a reduction of 2,104,000 
tons, or 24-2 per cent, for the past two years.

With the drop in production there has been a decrease in drilling activity. 
The total meters drilled in 1938 am ounted to  293,000, compared with 
389,000 in 1937, a decrease of 24 per cent. Although a  num ber of factors 
were responsible for the decreased drilling, the two principal ones were the 
cessation of work in the Bucsani field and the  form ation of un it agreements 
reducing competitive drilling. During 1937 there was much competitive 
drilling in the Bucęani, Moreni, Piscuri, and Boldesti fields. Thus, ex
cluding the Bucsani field from the comparison, we obtain a ne t reduction 
of 14 per cent, in drilling activity  and an 8 per cent, drop in crude production 
for 1938 under 1937.

The seriousness of the situation is evident to  all, because no major 
discoveries were made during the year, and it means th a t reserves are being 
drilled up. This condition will, in a  few years, unless new discoveries are 
made, further decrease R oum ania’s influence in the world petroleum 
market. Their present share, 2-43 per cent., small though it may be, is of 
vital importance to  Roumania, because the industry  in 1937 exported 
products in an am ount equivalent in value to  40-6 per cent, of the to tal 
exports, and contributed in taxes, royalties, etc., seven thousand million 
lei to the State, equal to  29 per cent, of the N ational Budget.

Of the various fields there are only two m ajor increases in production— 
namely, Baicoi-Tintea with 360,000 tons and Ceptura with 335,000 tons. 
The greatest decreases among the major fields occurred in Buchani, Boldeęti, 
and Moreni. Ceptura, which showed an.increase over the previous year, 
is expected to show a decrease in 1939. Baicoi-Tintea, however, will 
continue to expand. Although the overall decrease in R oum anian pro- 
c uction was only 8 per cent., this decrease would have been considerably 
greater without the increases in the Ceptura and Baicoi-Tintea fields.
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Of the some thirty-five Roum anian fields or areas, the  m ost im portan t 
remain, w ith the exception of Buc^ani, the same as those of la s t year. 
Those which during 1938 made over 535,000 tons are W est Gura Ocnitei, 
Moreni, Baicoi-Tintea, Boldest!, and Ceptura. Ceptura hegan to  come into 
prominence during 1937 due to  drilling on the N orth flank, bu t a t  present 
the m ost favourable areas have been drilled up, and the field will conse
quently begin to  decline. A t Tintea the Meotic development is still 
extending the productive area, and the  field will assume an even more 
im portant position during 1939.

W ith  the  exception of Tintea, extensions in other fields contributed a 
negligible am ount to  the country’s production.

As m entioned before, no m ajor discoveries were made during 1938. The 
m ost im portant, however, would appear to  be the well now testing  a t 
Magurele, bu t it  does not seem likely th a t a m ajor field will result. The 
results of the  1938 exploratory drilling are ra ther disappointing, since a 
to ta l of ten  wildcats were drilled in areas of known structure.

In  viewing the region within which development has concentrated during 
th e  past year, we can see little  prospect of opening new fields of im portance 
or, w ith the exception of Baicoi-Tintea, greatly extending the present ones. 
We believe th a t it is the consensus of opinion th a t other regions of Roum ania 
will have to  be explored in order to  find additional large fields.

Before the long and expensive search for this oil m ay be commenced, it 
is necessary th a t there be S tate land grants under conditions where the 
profit possibilities will justify  the risks involved. Towards th is end the 
m ining laws are being revised, and are expected to  come into force during 
the  early p a rt of 1939. A t the  request of th e  S tate, th e  oil companies 
subm itted their recommendations for revision of the  present mining laws, 
and a commendable spirit of co-operation among th e  companies, and be
tween the companies and the State, has been shown.

W hen the new mining laws come into effect, we predict th a t Roum ania 
will experience a new area of developm ent; bu t this, of course, will have to  
be accompanied by a great am ount of geophysical wrork and exploratory 
drilling and, consequently, will represent an enormous investm ent on the 
p a rt of the companies.

During the year several very notable steps tow ards co-operation between 
the companies were carried out through conservation agreements and the  
form ation of un it areas of pooling. Among these we m ight m ention 
Ceptura N orth flank and Tintea pro-rating agreements, and the exploration 
agreem ent in the Malaei-sti area; bu t the m ost im portan t is the Tintea- 
Liliesti pooling agreement, since i t  paves th e  way for further un it areas of 
th is type and will do much tow ards elim inating wasteful com petitive 
operations and result in greatly conserving the country’s resources.

N a t u r a l  G a s .

In  the natural-gas division of the  industry  there has been bu t little  
progress made in the  past year for the u tilization of th is n a tu ra l resource. 
The production of natu ra l gasoline am ounted to  306,446 tons in 1937 and  
approxim ately 275,000 in 1938. As the  estim ated to ta l capacity  of th e  
gasoline recovery plants am ounts to  650,000 tons per year, we observe th a t
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the plants were being operated a t 42-5 per cent, rating. Gas blown to  the 
air is estimated a t 513,000,000 cu.m. equivalent to  500,000 tons of fuel. 
T h i s  waste is being perm itted to continue in spite of the  fact th a t wood and 
other fuels for domestic heating are increasing in price. Several gas-line pro
jects have been proposed, bu t nothing tangible has yet been developed.

C r u d e  O i l .

From a manufacturing standpoint the crude oil produced in Roum ania 
is of exceptional quality, in th a t it averages about 0-850 density and is low 
in sulphur. The crude-oil quality m ay be roughly divided into two grades, 
non-paraffinous and paraffinous. The non-paraffinous, approxim ately 15 
per cent, of the to ta l production, is the source of the high-octane naphtha, 
tractor fuels, low pour-point gas and fuel oils, lubricating oils, asphalt and 
naphthenic acids. Prim arily because of its low pour characteristics and the 
low quantities produced, this type of crude demands a price approxim ately 
10 per cent, higher than  paraffinous. The R oum anian non-paraffinous 
crude presents no unusual refining difficulties.

For the paraffinous crude, however, adequate heated  storage m ust be 
provided to handle the  high pour stocks, and in the  past two years the 
increasing salt content has presented problems in salt removal, corrosion, 
and sediment in the residue. The products obtained from th is type of 
crude with the usual refinery equipm ent cannot compete in th e  open m arket 
because of inferior quality, with special emphasis on octane and pour. The 
quality can be improved only by the  installation of expensive refining 
processes, such as viscosity breaking, reforming, and solvent trea ting  units.

R e f i n i n g  I n d u s t r y .

The crude refining capacity of Roum ania is estim ated a t 11,657,000 tons 
per year, which is 176 per cent, more than  the present production. In 
stalled cracking capacity am ounts to  1,800,000 tons per year, which is 
approximately 67 per cent, of the  capacity required to  obtain the most 
economical gasoline to  fuel oil ratio.

For the production of high octane naphthas, 70 plus, there is less than 
1000 tons capacity per day available. Eventually, in order to meet the 
demand for 70/72 clear octane naphthas, the refineries will be compelled to 
instal one of the modern therm al or catalytic cracking units. In  the m ean
time the European consumers should be educated to the use of leaded 
gasolines; if this can be done successfully large expenditures on cracking 
equipment can be postponed.

At the present time no high viscosity index lubricating oils are produced 
from 100 per cent. Roumanian crude. Oils with a good viscosity index are 
to be found on the m arket, bu t they are either im ported, or blends of 
imported with Roumanian oils. The factors responsible for this situation 
are . low consumption of motor oils, lack of good lubricating oil crudes, and 
no solvent treating units. I t  is true th a t good m otor oils can be manu- 
actured from Roumanian crude, bu t the enormous investm ent required 

cannot be justified economically.
As many of you doubtless know, the m anufacturing end of the Petroleum  

Industry is rapidly developing into a chemical industry. The former 
simp e distillation and cracking operations are fast becoming the initial
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steps in chemical processes th a t utilize the accum ulated knowledge of physics 
and chem istry in their operation. The research worker has been able by 
means of catalysis, synthesis, and solvent extraction  to  develop processes 
th a t are commercially applicable. Among the more recent developments 
are catalytic cracking, therm al and catalytic polym erization of gases, 
polymerization of unsaturates with sulphuric acid, known commercially 
as the  hot and cold acid contact processes, and alkylation. These processes 
produce superior m otor fuels.

In  the field of synthetic organic chemistry, beginning w ith the raw 
m aterials of petroleum, a great number of products are being m anufactured, 
such as alcohols, glycols, glycerol, ketones, esters, fa tty  acids, plastics, 
and rubber. These developments are of far-reaching consequence to  the 
consumer, in th a t a new source of supply has been made available.

M a r k e t i n g .

A review of the m arketing situation shows th a t domestic consumption 
increased from 22-2 per cent, to  27-4 per cent, of the to ta l products available. 
Prices were lower on all products w ith the exception of asphalt and fuel 
oil. As the fuel oil, however, represented 68-46 per cent, of th e  domestic 
consumption, the weighted average price of all products shows a  slight 
increase for 1938 over 1937.

Total exports dropped to  a  new low level of 72-6 per cent. E xport prices 
for the  first nine months of 1938 compared with the same period in 1937 
show a weighted average decrease of 11-5 per cent. In  addition to  the 
reduced prices for products, the  railway increased transportation  costs 
18-2 per cent, from 1st March. L ater in  the  year— September—transport 
costs on fuel oil were reduced 20 per cent., which am ounted to  a  weighted 
average reduction of 4 per cent, on all products.

The exceedingly high transport costs in Roum ania, compared w ith the 
U nited States, often reduces the margin of profit to  the  point where the 
refiner cannot compete with products from the Gulf in the W estern 
European m arket. This situation is offset somewhat by  th e  higher 
C onstanta price quotations above Gulf, and the clearing arrangem ents.

During th e  past year a number of changes were m ade in the  regulations 
of the  N ational Bank of Roum ania governing the control of foreign currency, 
which were of decided benefit to  the  petroleum  companies. The N ational 
Bank of Roum ania revised practically all of the  clearing agreements w ith 
the principal countries to  which petroleum products are exported, w ith the 
result th a t collections for sales have been greatly facilitated and losses due 
to  the  re-valuation of various currencies have been practically eliminated.

New clearing agreements governing petroleum  products were closed with 
several countries during the last year which opened new m arkets for the  
industry.

On 1st April, 1938, the  N ational Bank arranged to  place a t  the disposal 
of the petroleum  companies for their own use a  certain percentage of free 
exchange realized from exports to  those countries in free exchange. This 
arrangm ent has proved to  be of great benefit to  the industry, as it has made 
it possible for the companies to  purchase m aterials they  require for exploita
tion  and  exploration th a t m ust be obtained from abroad in free currency, 
and to  meet their financial obligations abroad.
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The Minister of National Economy and the Directors of the National 
Bank of Roumania are fully cognisant of the difficulties with which the 
industry is now faced, and are doing everything in their power to  improve 
the situation.

Although the results obtained in 1938 were less th an  the  year before, 
conditions might have been worse, in th a t the outlook for this year is not 
too encouraging. I t  is believed, however, th a t the Government will enact 
legislation encouraging further development by the industry, and so 
it is with a spirit of faith and hope th a t I propose the toast of “ T h e  

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

The toast of “ The Institu te  of Petroleum ” was proposed by M r . P e r c y  

R .  C l a r k , Past-Chairman of the Branch.
M r . C l a r k  said th a t since they had last met, the old Institu tion  of 

Petroleum Technologists had become the In stitu te  of Petroleum, and he was 
the first person in Roumania to  have the privilege of proposing a toast to 
the Institute in its new form and under its new title. Some people had 
asked why the Institution should have been re-named. W ithout being 
facetious he would reply th a t the Institu tion  was re-nam ed because it 
concurrently became something else ; and the Institu tion  in making itself 
something else had also been conforming to  the trend of m odern industrial 
thought. The old Institution had catered mainly for the  field and refinery 
technical staffs—in other words, for a p a rt only of the industrial side of the 
petroleum world. They had to appreciate the marked change which had 
been coming over world economic conditions during the  last few decades, 
owing to  the excessive development of production in comparison w ith the 
development of distribution. B ut this problem, however, was no longer 
one of production, bu t of rational distribution. I t  was to  the  financial, and 
particularly the distribution, side of their business th a t they had  to  devote 
their closest attention to-day.

I t  was in conformity with this trend th a t the Council of the  former 
Institution of Petroleum Technologists had been prom pted to  bring about 
a change in its constitution, so th a t in the new In s titu te ’s ranks can be 
included specialists from every branch of activity  necessary to  bring the 
petroleum industry to  success. Experience told them  th a t it was ju st as 
difficult to obtain a first-rate financial manager, chief clerk, chief accountant, 
or comptroller, whichever terminology they agreed to  use, as it was to  get 
a good engineer. Anyone a t the head of a large industrial organization with 
a commercial end to it would know th a t the most difficult man of all to  
find was the competent sales manager.

The new Institu te of Petroleum was a recognition of these basic principles, 
and henceforth it would not only be production and refinery men who would 
play a rôle in the affairs of the Institu te , but also representatives of the 
financial and distribution ends.

I t  was therefore a great pleasure to  him to  offer th e  Council of the 
Institute of Petroleum their congratulations and the best wishes on this 
new era in the In stitu te’s history. He hoped th a t 1939 would be a  year of 
intensive and extensive development of their Institu te.

In  concluding his toast, Mr. Clark read a congratulatory telegram 
which would be sent immediately to  the parent Institu te .
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1938.

T h e  Tw enty-Fifth Annual R eport of the  Council covering the activities 
of the  In stitu te  during 1938 is presented for the inform ation of the 
members.

M e m b e r s h i p .

The changes in membership which occurred during 1938, and the to ta l 
membership of all classes on 31st December, 1938, are summarized in the 
Table below :—

T otal
Dec.

3 1 ,
1 9 3 7 .

C h a n g e s  d u r i n g  1 9 3 7 .
T otal
Dec.

3 1 ,
1 9 3 8 .New.

T rans
ferred

to.
R e 

signed.
D e

ceased.
R e 

m oved.
T ran s
ferred
from.

+
or

H on. Mems. . 2 1 __ __ __ 1 __ __ — 1 2 0
Members 7 1 3 4 6 8 9 7 1 5 — +  2 3 7 3 6
Assoc. Mems. 5 2 7 4 1 7 1 3 2 2 2 7 +  4 5 3 1
S tu den ts 8 2 2 8 — 4 — 3 7 +  1 4 9 6
Associates 9 8 5 — 3 — 4 1 -  3 9 5

T otals . 1 4 4 1 1 2 0 1 5 2 9 1 0 4 4 1 5 +  3 7 1 4 7 8

The new classes of membership (Fellow, Member, Associate Member and 
Student) were not operative during 1938.

The Council has to  record with deep regret the decease of the following 
members during 1938 :—

D ate Class of
elected. m em bership

A s h w o r t h , A. A. . 1 9 2 4 M.
C h a d w i c k ,  A. 1 9 3 1 M.
C h i t t e n d e n , A. L . 1 9 2 2 M.
H o l d e , D. 1 9 3 3 H on. M.
H o w l e t t , W . S. 1 9 3 7 M.
K e n n e d y ,  E . D. 1 9 3 7 A.M.
M i l e s , J .  A . . 1 9 2 0 M.
M i t c h e l l , J .  P . 1 9 3 3 M.
M u i r , J .  M. . 1 9 2 0 M.
R i c h m o n d , A . F . . 1 9 3 1 A.M.

Prof. D. Holde, who died in Berlin in June  1938, was elected a Life 
H onorary Member of the In stitu te  in 1933, in recognition of his distinguished 
contributions to  the chemistry of petroleum.

H o n o u r s .

Mr. F. C. Starling (Hon. Mem.) received the  honour of Commander of 
the Order of the B ritish Empire, in the New Year Honours List, 1939.
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R e p r e s e n t a t i o n  o n  O t h e r  B o d i e s .

The Institute has been officially represented on the following bodies :—
The American Society for Testing M aterials : Lt.-Col. S. J .  M. Auld, D r. A. E . 

D unstan, Dr. F . H . G arner and  Mr. J .  Kewley (H onorary M em bers o f Com
m ittee D-2 on Petroleum  Products and  Lubricants).

The British N ational Com mittee of th e  W orld Pow er Conference : D r. A. E .
Dunstan. .

The Technical Committee o f th e  Chemical Engineering Conference : Lt.-Col.
S. J .  M. Auld. .

The B ritish Standards In s titu tio n  Petro leum  In d u stry  Com m ittee : Lt.-Col.
S. J .  M. Auld, Prof. J .  S. S. B ram e, Dr. A. E . D u nstan , Mr. B. J .  Ellis, 
Dr. F . H . G am er, Mr. J .  Kewley and  th e  Secretary.

The Perm anent Council of W orld Petro leum  Congresses : L t.-Col. S. J . M. Auld, 
Mr. T. Dew hurst and  th e  Secretary.

The In ternational S tandards Association Conference in  B erlin , Ju n e  1938 : Dr. 
F . H . Gam er.

X V IIIth  In ternational Geological Congress (London, 1940) : The P residen t and 
Mr. T. Dewhurst.

R ubber Technology Conference (London, 1938) : Dr. F . B. Thole and  Mr. W. E . 
Gooday.

Diesel Engine Users Association : Mr. L. J .  Le M esurier and  Mr. N. M itchell. 
R am say Memorial L aboratory  : Mr. J .  Kewley.
Perm anent In ternational Association o f R oad  Congresses : D r. P . Spielm an. 
B enjam in Franklin  Memorial D edication, Philadelphia : Mr. W . D. Brown. 
Parliam entary Science Com m ittee : L t.-Col. S. J .  M. Auld, Mr. T. D ew hurst and  

Dr. E . R . Redgrove.
Im perial In stitu te , Advisory Council on M ineral Resources : D r. A . E . D u n stan .

The Institute has also been represented on numerous Sub-Committees 
of the British Standards Institution.

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

The audited statem ent of Receipts and Paym ents of the  Benevolent 
Fund during 1938 is subm itted below. The Receipts of the  Fund from all 
sources were £106 18s. id ., as compared with £136 14s. 2d. in 1937. (The 
1937 contributions included the special donations received in response to  
the Council’s Coronation Appeal.)

Contributions to  the Fund during 1938 were received from :—
Adams, A. C. 
Andrews, B. G. 
Auld, S. J. H. 
lieu van, A. M. E. 
Blakiston, J. H. 
Bolton, R. P. 
Bressy, R. J. 
Brodie, N. M. 
Bush, L. A. 
Cameron, I. 
Carter, Ashley. 
Charlton, A. E. 
Clement, L. 
Clifford, G.
Cohn, T.
Cole, F. A. J. 
Crichton, R. 
Dailey, C.
Dewar, K. G. 
Downs, W. W. 
Dunkley, G. W. 
Dunstan, A. E.

Edeleanu, I. 
Egloff, G.
Ellis, B. J.
Evans, R. J.
Fay, E.
Ferguson, B. C. 
Fletcher, H. D. 
Frewing, J . J. 
Garner, F. H. 
Gould, G. C. 
Griffiths, P. M. 
Hamilton, A. 
Henson, F. R. S. 
Higgs, P. G.
Hills, S. R. 
•Tackson, J. S. 
Jameson, J. A. 
Jennings, J . C. 
Kelly, M. E. 
Kewley, J. 
Lavington, H. V.

Le Mesurier, L. J. 
Lome, H. T. 
Mackilligan, R. S. 
Masters, J . S. 
McCreatli, T. T. 
Middleton, F. 
Mitchell, J . P. 
Moon, C. A.
Nash, A. W. 
Owen, A. G.
Parr, R. W. 
Parrish, J.
Perks, A. J. 
Porter, P. N. D. 
Purdie, A. C. 
Purves, A. R. 
Redgrove, E. R. 
Reid, H. W. 
Reynard, H. C. 
Richard, A. H. 
Richards, G. A.

Ruthven-Murray, A. J. 
Samuel, D. L.
Sanders, J. McConnell. 
Sclilumberger, M.
Scott, G. H.
Smallwood, W. 
Southwell, C. A. P. 
Spielman, P. E.
Taitt, G. S.
Taylor, T. M.
Tullett, G. V.
Tweed, R. R.
Walsh, D. M.
Walter, G.
Wood, C. W.
Young, J. H. M. 
Trinidad Branch.
Shell Marketing Com

pany, Central Labor
atories.

Oil Industries Club.

The Council wishes to thank  all members who have contributed to  the Fund, 
and in particular those members of the Trinidad Branch, whose contribu
tions have formed a substantial proportion of the to tal during the past five 
years.
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F i n a n c e .

The Audited Revenue Account for 1938 and the Balance Sheet as a t 
31st December, 1938, are given below. The deficit balance of £813 13s. 8d. 
is more than  accounted for by  expenditure on the new Adelphi premises, 
covering legal charges for the lease, electric and other fittings, removal 
expenses and new furniture. The whole of this expenditure has been 
charged to  current revenue. The value of office furniture and library 
books has been w ritten down to the round figure of £200.

Before charging the expenditure on the Adelphi, there was a surplus 
of £92 18s. 2d. W hilst this is considerably less than  the corresponding 
surplus of 1937 (£720), a comparison of various items for the  two years 
will indicate th a t the increased expenditure was mainly of a non-recurrent 
nature, notably in  the case of Publications and Meetings. This was mainly 
due to  the expenses of the Scottish Conference, followed by the publication 
in  December 1938 of its transactions. A further item  of extraordinary 
expenditure was th a t of legal expenses in connection with the change of 
name and constitution. The income from members’ subscriptions and 
publications, on the other hand, show satisfactory increases.

The difference between cost and m arket value of investm ents is the 
norm al consequence of m arket conditions a t the  end of the year. The 
regular valuation of securities was made during the year, and on the advice 
of financial advisers it was decided to  make no change in the investm ents 
held.

C h a n g e s  i n  C o n s t i t u t i o n .

Im portan t changes in the Memorandum of Association and Articles 
were approved by the members a t  a Special General Meeting on 22nd 
March, 1938. These modifications had been under discussion by the 
Council for a  considerable time. They were designed to  bring the 
constitution of the  In stitu te  into line with the trend  of developments in 
its activities, to  provide greater freedom for growth, and to  broaden the 
basis of its membership. A corollary to these modifications was the change 
of name from the “ Institu tion  of Petroleum  Technologists ” to  “ The 
In stitu te  of Petroleum .”

The Special Resolution relating to  the change of name was subm itted to 
the Board of Trade, and the certificate of the Registrar of Companies 
approving the name “ The In stitu te  of Petroleum  ” is dated April 14th, 1938.

The Special Resolutions incorporating the changes in the  Memorandum 
of Association and Articles were the subject of a Petition  to  the High Court 
of Justice. The approval of the Court was given by Mr. Justice Crossman 
on 30th May, 1938.

A t the Annual General Meeting, which followed the Special General 
Meeting on 22nd March, alterations in the  By-Laws were approved by the 
members. The principal change was th a t relating to  the  classes of m em ber
ship. In  lieu of Members, Associate Members, Associates, and Students, 
th e  new categories of membership are Fellows, Members, Associate Members, 
and Students. The definition of each category differs from the definitions 
of the  former categories, in such a m anner as will enable the new In stitu te  
to  include in its membership persons engaged in all branches of the  petrol
eum and allied industries.
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For administrative reasons it  was not considered advisable to  make the 
new categories of membership operative before the  end of 1938. They 
came into force in Jan u ary  1939, when the Council’s proposals for the 
re-classification of membership were approved a t a Special General 
Meeting on 10th January, 1939.

P r e m i s e s .

The lease of the Aldine House offices, which had been occupied since 
June 1923, expired in June 1937, and was thereafter renewed on an annual
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basis. W hilst appreciating the advantages of the In stitu te  possessing 
a house of its own,” the Council came to  the conclusion th a t its lim ited 

capital resources and annual income did not a t present justify  it in tak in
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over any premises in their entirety. The opportunity  presented itself 
early in 1938 of renting space in the new Adelphi building, then in course 
of erection. Through the generous financial assistance of certain oil 
companies, the Council was enabled to  take advantage of this opportunity, 
and concluded a seven years’ lease of premises in the  Adelphi.

The In stitu te  entered into possession of its new headquarters in October 
1938. The offices are situated on the sixth floor, in the N orth-W est Block. 
They comprise a large Library and Members’ Room (used also for meetings 
of the S tudents’ Section and G roups); a  Council and Committee R o o m ; 
General Office; and offices for the  Secretary and Librarian.

The situation of the Adelphi has m any advantages. One entrance is 
directly opposite the  Royal Society of Arts, where Ordinary Meetings of 
the In stitu te  continue to  be held. The Adelphi is readily accessible by 
Underground or bus from all parts of London. The building itself possesses 
architectural dignity combined w ith the amenities of a modern office 
building.

Older members of the In stitu te  will note w ith interest th a t the  site of 
the new headquarters almost coincides with No. 5 Joh n  Street, ’which was 
the home of the In stitu te  from 1919 to  1923.

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

Seven Ordinary Meetings of the  In stitu te  were held in London during 
1938. In  addition, a Special General Meeting and the Annual General 
Meeting were held on 22nd March, 1938.

The Conference in Scotland from 6th-10th  June, and the Conversazione 
on 8th November are referred to  in more detail later in this Report.

The Subjects of Papers presented a t the Ordinary Meetings and their 
authors are given below :—

D ate. Subject.
11th J a n . “  The A pplication o f A utom atic Control to 

Refinery Process O perations.”
8th  Feb . “  A ir-R aid  Precau tions in  connection w ith

Refineries an d  Storage o f P etro leum .”
22nd M arch. Special General Meeting.

A nnual General Meeting.
12th A pril. P residen tia l Address.

P resen ta tio n  o f R edwood Medal.
10th May. “  Changes Occurring in  L ubricating  Oils.”

6t h -  Ju n e  Conference in  Scotland on Oil Shale and
10th Cannel Coal.

11th Oct. “ M anufacture o f C utting  Oils.”
“  C utting  F luids and  th e  M achine Tool.”

“  Selection of C utting  F lu ids.”
“  F un c tio n  o f C utting  F lu ids.”
In au g u ra tio n  of L ubrication  Group.

8th  Nov. “  T he Search for Oil in  B rita in .”
Conversazione.

13th Dec. “  Some A pplication o f A sphaltic  B itum en
in In d u s try .”

In au g u ra tio n  o f A sphaltic B itum en  Group.

The average attendance a t these Meetings (excluding the Conversazione 
and the Scottish Conference) was 98. This is a  very satisfactory increase 
as compared with an average of 78 in 1937 and 67 in 1936.

A uthors.
S. W . Adey.

Lt.-Col. R . A. Thom as.

Lt.-Col. S. J .  M. Auld.

Prof. H . W eiss and  D r. 
A. M aillard.

J .  F . Miller.
A. H . L loyd and  H . H .

Beeny.
H . J .  Mason.
Prof. H . W . Swift.

G. W . Lepper.

J .  S. Jackson .
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In  addition to  the above, a joint meeting was held w ith the R oad and 
Building Materials Group of the Society of Chemical Industry  on November 
1st, when Dr. Ing. F. J . Nellensteyn presented a Paper on “ The Role of 
Surface Tension in Bituminous Substances.”

Conversazione and Exhibition.
A Conversazione was held to m ark the inauguration of the In stitu te  of 

Petroleum on Tuesday, 8th November, a t the House of the  Royal Geo
graphical Society by courtesy of the Council of th a t body. The attendance 
a t this function was 500, including ladies. The guests were received by 
the President and Mrs. Auld.

Capt. H. F. C. Crookshank, M.P., Secretary for Mines, opened the formal 
meeting, and paid a high tribute to  the work and achievements of the 
Institute. During the course of the evening Mr. G. W. Lepper lectured on 
“ The Search for Oil in Britain ,” dealing with the subject from the geo
logical, historical and legislative aspects.

An exhibition, illustrative of geological and geophysical methods of 
exploration and of the progress of drilling in Britain, was arranged for the 
Conversazione by Messrs. the Anglo-Iranian Oil Company, the Anglo- 
American Oil Company, Steel Bros., and the Gulf Oil Exploration 
Company. The exhibition was subsequently transferred to  the  In stitu te ’s 
premises a t the Adelphi, and remained open for three weeks.

Annual Dinner.
The Twentieth Annual Dinner was held a t Grosvenor House, Park  Lane, 

W .l, on Monday, 12th December, and was attended by a record number 
(over 300) of members and guests. The Chair was occupied by the  President.

The Rt. Hon. Lord Cadman, G.C.M.G., proposed the toast of “ His 
Majesty’s Government,” to  which Sir Kingsley Wood, P.C., M.P., Sec
retary of State for Air, responded. The toast of “ The In stitu te  of Petrol
eum ” was proposed by The R t. Hon. Lord Stamp, G.C.B., and replied to 
by the President.

Branch Lecture.
Mr. G. W. Lepper, A.R.C.S., B.Sc., Technical Adviser, H.M. Petroleum 

Department, accepted the invitation of the Council to  deliver the Branch 
Lecture for the Session 1938-39. The subject of the lecture was “ The 
Search for Oil in B ritain.” I t  was delivered in the  first instance in 
London on 8th November, and repeated in Swansea on 27th January , 
1939; in Glasgow on 16th February ; in Manchester on 9th March, and 
in Birmingham on 10th March.

Conference on Oil Shale and Cannel Coal.
The first international Conference on oil shale was organized by tbe 

Institute, and held in Scotland from 6th-10th  June, 1938. I t  was attended 
by about 300 members, including official delegates and representatives from 
Australia, Canada, Estonia, France, Germany, Japan , Sweden and U.S.A.

In  the organization of the Conference the In stitu te  received the co
operation of the principal institutions and societies associated w ith the fuel
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and chemical industries of Great Britain, and of the various European 
scientific societies connected with petroleum.

The Conference received the distinguished patronage of members of 
H.M. Government, and of eminent authorities representing civic, educational 
and industrial interests.

The Conference was held a t the tim e of the Em pire Exhibition in Glasgow. 
The Lord Provost and Corporation of the  City of Glasgow gave a civic 
reception to  the  members and their ladies on 9th June. A detailed account 
of other functions and works visits during the week of the Conference has 
been given in the report of the Proceedings, “ Oil Shale and Cannel Coal,” 
published by the Institu te  in December 1938, to  which reference is made 
below. This volume contains the 32 Papers presented to  the Conference, 
together w ith the discussions thereon.

The Council records its appreciation of the great help afforded by Captain 
W. H. Cadman, B.Sc., F.I.C., M.I.Chem.E., in the task  of co-ordinating the 
organization of the Conference with such success.

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

The Journal.
Vol. X X IV  of the Journal was published throughout 1938 as “ The 

Journal of the  Institu tion  of Petroleum  Technologists,” notw ithstanding 
the change in name of the In stitu te  in April. The title  was retained to  
avoid confusion in bibliographical reference.

The volume contained 8 Papers presented a t meetings of the In stitu te  
held in L ondon ; 3 Papers presented to  Branches of the  In s t i tu te ; and 33 
contributed articles. The Abstracts Section of the  Journal contained 
1469 abstracts of technical literature and patents.

Two Papers sponsored by the In stitu te  and presented to  a Sectional 
Meeting of the  W orld Power Conference in Vienna, August 1938, were also 
included in the  Journal (J .I .P .T ., 24, 621-641).

“ A nnual Reviews of Petroleum Technology,” Vol. I I I .
The th ird  volume in the series of A nnual Reviews of progress in  petroleum 

technology was issued in August. The book was considerably larger th an  
its predecessors, and contained additional chapters on “ Production 
Engineering ” and “ Aero Engines.” An outstanding review of develop
m ents in Cracking and Polymerization was contributed by Dr. G. Egloff.

The A bstracts Sub-Committee which nominates the  authors of the 
various chapters in the Annual Reviews has arranged th a t the same author 
shall be invited to  deal with a particular subject for three successive years.

The Annual Reviews are becoming widely known in the petroleum 
industry. Their authoritative and comprehensive character renders them  
invaluable as a work of reference to  the increasing volume of technical 
literature.

Oil Shale and Cannel Coal.
The Transactions of the Conference on Oil Shale and Cannel Coal were 

published by the In stitu te  in December, as a volume of 492 pages distinct 
from the Journal and A nnual Reviews. Captain H . E. C. Crookshank, M.P.,
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Secretary for Mines, contributed a foreword to  the book, from which the 
following passage is quoted :—

“ The In stitu te  of Petroleum  is to  be congratulated on rendering 
yet another service to  the world of science and industry, and it affords 
me great pleasure to  commend th is record of th e  transactions a t the 
Conference to  all who have a share in the  fuel economy of our country.”

The volume contains th e  32 Papers presented a t  the  Conference. I t  
constitutes a complete review of the  present sta te  of knowledge regarding 
the geology, mining, treatm en t, and utilization of oil shale and cannel 
coal in all countries where these m aterials occur.

S t a n d a r d i z a t i o n .

Chemical Standardization Committee.
Two revisions of m ethods of tes t were published during 1938, viz. :—

Ig n itio n  Q uality  of Diesel Fuels (T entative) (J .I .P .T . , 24, 176-179);
Sam pling  A sphaltic  B itu m en  in  Packages (T entative) (ibid., pp . 348-349),

in addition  to  a R eport by  the Diesel Oil Panel on the Calibration of I.P.T. 
Diesel Reference Fuels in term s of Cetane and Cetene Numbers.

International Standards Association.—The Chemical Standardization 
Com m ittee has dealt w ith technical questions referred to  i t  by the British 
Standards In stitu tion  in connection with the  work of I.S.A. Committee 
28 (Petroleum  Products). During the year the  following methods of 
te s t have been the subject of consideration by the Chemical Standard
ization Committee— distillation, water in petroleum  products, burning 
tests for kerosine, viscosity, and nom enclature (products).

Engineering Standardization Committee.
The Engineering Standardization Committee has been represented on 

committees of the British Standards Institu tion  dealing with oil-well 
cement, pipe-threads and fittings, identification of pipe-lines, and con
tainers for inflammable liquids.

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

The Annual Reports of the activities of the Trinidad, R um anian, 
N orthern, and South Wales Branches are appended. Reports from the 
other Branches will be published in the Journal as they  are received.

Scottish Branch.—A direct outcome of the Conference on Oil Shale and 
Cannel Coal was the form ation of a Scottish Branch of the  In s titu te  a t 
the end of 1938. Mr. R. Crichton has been elected first Chairm an of the 
Scottish Branch, and Prof. W. M. Cumming its first H onorary Secretary. 
The Branch was formally inaugurated by the President a t  a  m eeting in 
Edinburgh on 20th January , 1939.

Formation o f Croups.—The Council has initiated  a  policy of providing 
for the specialized requirem ents of members by the form ation of Groups. 
Two such Groups were inaugurated in 1938—a Lubrication Group (Chair-
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man : Mr. E . A. Evans) and an A sphaltic B itum en Group (Chairman :
Mr. J .  S. Jackson).

Meeting o f Members in  U .S .A .—The Fourth  Annual Meeting of members 
in U.S.A. was held in Chicago on 16th November, under the  Chairm anship 
of Dr. J . B ennett Hill. Following the Annual American Members’ Dinner, 
five short talks were given by the following speakers : Dr. G. Egloff, 
Dr. F . H. Lahee, Mr. T. W hasson, Dr. E. C. W ilhams, and Mr. W . B. W ray.

L ib b a b y .

The removal of the In s titu te ’s library  from Aldine House to  the  Adelphi 
was made the  occasion of an elimination of certain redundant and duplicate 
books, pamphlets, and Proceedings. Certain of these v e re  presented 
to the libraries of the  Royal School of Mines, Birm ingham  U niversity  and 
Leeds University. Cataloguing of pam phlets, maps, and  trade  literature  
has heen completed.

During the year 323 books were loaned to  members, as com pared w ith 
403 books in 1937. This reduction is due to  the fact th a t the lib rary  books 
were not available for several weeks in Septem ber and October, w hilst 
they were being transferred to  the Adelphi.

The following periodicals have been added to  the  list of those regularly 
taken by the library during th e  year :—

Argentine. A nales del Institu to  de investigaciones científicas y  tech-
nologicas.

Canada. Canadian Chemistry and Process Industries.
France. Chimie et Industrie .
Germany. Beitrage zur angewandten Geophysik.
Italy . L a  Strada.
Poland. Kopalnictwo N aftowe w Polsce.

Przegląd Chemiczny.
Przemyśl N aftow y.

United K ingdom . Automobile Engineer.
Transactions o f the N .E . Coast In s t, o f Engineers and  

Shipbuilders.
Science in  Parliam ent.

U.S.A. O'Shaughnessey's Oil B ulletin .

The Council records its thanks to  the  various Governm ent departm ents, 
authors, and publishers who have generously presented publications to  
the library.

R e s e a e c h .

Two grants were made during th e  year from the Research F und  of the 
Institute, v iz .:

To Dr. G. M. Dyson, Ph.D ., F .I.C ., M .Inst.Pet., Loughborough Technical 
College, a further grant of £10 17s. 6d. in aid of a research to  investigate 
the effect of metallic detritus on the oxidation of mineral lubricating oils.

To the British Electrical and Allied Industries Research Association, a 
grant of £25 in aid of investigations on the Creep and Corrosion of Steel a t 
High Temperatures. The m ajor portion of th is research work is being carried 
out a t the N ational Physical Laboratory.

In  conjunction with the N ational Physical L aboratory the Research
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Committee has made arrangem ents for the supply of four typical 
“ reference ” lubricating oils for research purposes.

A w a r d s .

The Redwood Medal of the  In s titu te  was aw arded to  Dr. A. E. Dunstan, 
D.Sc., F.I.C., F.C.S., Past-President, and H onorary E d ito r of the Journal. 
The presentation was made by the President a t  the  Royal Society of Arts 
on April 12th.

Two scholarships of £40 each, tenable by S tudents of the In stitu te  a t 
the Universities of London and Birm ingham  for the  year 1938-39, were 
awarded to  J .  D. Dewhurst (Royal School of Mines) and A. B. Horne 
(Department of Oil Engineering and Refining, Birmingham University), 
respectively.

The Council has institu ted  a Branch Prize of value three guineas, to  be 
awarded to  the member who, in the  opinion of the  local Committee of 
each Branch, has done m ost to  foster the  development of the  Branch. The 
Prizes were awarded in 1938 to  E. J .  H orley (South Wales Branch) and 
J . E. Bennion (Northern Branch).

C o u n c il , O f f i c e r s , a n d  C o m m it t e e s .

Ten meetings of the Council and 29 meetings of Committees of the Council 
were held during the year. In  addition, 10 meetings have been held of 
various sub-committees of the  Chemical S tandardization Committee.

The following Committees of the  Council have m et during the year :
Awards Com m ittee : Chairman— T he Presiden t.
B enevolent F u n d  Com m ittee : Chairman— D r. A. E . D u nstan .
B ranch Com m ittee : Chairman— Mr. C. Dailey.
Chemical S tandard ization  Com m ittee : Chairman— Prof. J .  S. S. B ram e.
Congress Com m ittee : Chairman— Mr. J .  Kewley.
E lection Com mittee : Chairman— Mr. J .  McConnell Sanders.
Finance Com mittee : Chairman— Mr. C. D ailey.
House Com mittee : Chairman— Mr. A rth u r W . E astlake.
L ibrary Com m ittee : Chairman— Prof. J .  S. S. B ram e.
Publication Com m ittee : Chairman— D r. A. E . D u n stan .
Research Com m ittee : Chairman— Mr. J .  K ew ley.

The Council has delegated th e  detailed work of preparation of the 
Journal and other publications to  a small Publication (Executive) Committee 
consisting of Dr. D unstan, Dr. Garner, the  Secretary, and Assistant 
Secretary.

Professor A. W. Nash, M.Sc., M.I.Mech.E., has been elected President 
for the year 1939-40, and will take office a t the Annual General Meeting on 
27th April, 1939.

Mr. Ashley Carter, Mr. C. Dailey, Dr. F. H . Garner, Mr. J .  McConnell 
Sanders, and Dr. F. B. Thole have been elected Vice-Presidents for the year 
1939-40.

The following were elected members of Council as a result of the  ballot 
declared at the Annual General Meeting on 22nd March, 1938 : Mr. A. F. 
Dabell, Prof. V. C. Illing, Dr. E. R. Redgrove, Mr. W. J . Wilson, and Mr. 
C. W. Wood.
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The Council records its appreciation of the  services to  the  In s titu te  of 
the R t. Hon. Lord Plender, G .B.E., H onorary T reasurer; Messrs. Price, 
W aterhouse & Co., A ud ito rs; and to  Mr. T. Outen of Messrs. A shurst, 
Morris, Crisp & Co., Solicitors, upon whom fell the burden of the  detailed 
legal work involved in the  change to  “ The In stitu te  of Petro leum .”

Approved fo r publication on behalf S. J .  M. A u l d ,  President.
o f the Council of the Institute. A r t h u r  W. E a s t l a k e ,  H onorary

Secretary.
S. J .  A s t b u r y ,  Secretary.
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To A d m in istra tion  E x p en ses
Staff Salaries
P rin ting  and  S tationery
General Postages
Telephone, Cables and  Telegram s

„ E sta b lish m en t C h arges :—
B ent and  R ates

Less G rant in  aid  of R e n t (P ro 
portion)

s. d. s . d.

Cleaning and  L ighting 
R epairs and  Renewals

P u b lica tion s :—
Jo u rn a l P rin ting  
A bstractors’ Fees 
Postage on Journa ls .
Cost of O ther Publications .

1507 19 9
253 11 0
185 10 3
907 0 9

1937
£

1616 10 7 1648
281 8 6 2 2 1
254 7 7 2 2 1

27 17 0 32
2180 3 8

£ s. d.
1133 18 2

533 6 8
600 11 6 448

75 10 0 88
44 13 0 22

720 14 6

2854 1 9

1 4 1 1
216
186
252

,, M eetin gs :—
H ire of H all, P reprin ts , R eporting 165 8 6
Conversazione and  Annual D inner 176 8 4
Scottish Conference . . . 515 9 3

L ess  R egistration  Fees R eceived 396 3 8
119 5 7

461 2 5 265
,, P rofession al Fees

Legal Expenses . . . . . . 146 16 4 80
A uditors’ Fee . . . . . . 42 0 0 42

188 16 4
,, S tu d e n ts ’ S ch o la rsh ip s . . . . 80 0 0 80
,, L ibrary E xpend iture . . . . . 59 19 0 46
,, B ranches and S ection s :—-

Students Section . . . . . 39 0 5 30
Trinidad B ranch . . . . . 40 0 0 40
B urm a B ranch . . . . . . 6 0 0 18
B ranch Prizes . . . . . . 6 6 0 —
Sundry Expenses . . . . . 2 12 3 24

93 18 8
,, Sundry E x p en ses . . . . . 164 11 2 195
,, D epreciation  of O ffice and L ibrary F u r n i

ture and L ibrary B ook s 12 12 4 107
,, E x p en ses in  connection  w ith  the A delph i :

Legal, Rem oval, In sta lla tion , F u rn itu re ,
etc . . . . . . . . 906 11 10

£7722 11 8

RESEARCH FUND I n c o m e  a n d  E x p e n d i t u r e

£ s. d.
To G ran ts M ade D u rin g  Y ear ... .... ... ... ... ... 35 17 6
,, B a lan ce  a s at 31s t  D ecem b er , 1938 ...   213 7 8

£249 5 2
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B y S u b scr ip tio n s  for 1938 R eceived  :—•
M em bers . . . . .  
A ssociate Members 
S tu d en ts  . . . . .  
Associates . . . .

Special . . . . . . .

S u b scr ip tio n s  in  A rrear  R eceived  D u rin g  
Y ear . . . . . . .

P u b lica tio n s  . . . . . .
In ter es t  and  D iv id en d s, G ro ss .
B a la n ce , being Deficit for Y ear carried  to  

B alance Sheet . . . . . .

£ s. d.

2110 1 0
1235 16 6 

88 4 0
163 16 0

3597
20

s. d.

3617 17 6

156 18 0
2921 16 0

212 6 6

813 13 8

1937
£

I z 79
66

1 7 1

145
2 5 1 4

195

£7722 11 8

A c c o u n t  f o r  t h e  Y e a r  e n d e d  3 1 s t  D e c e m b e r ,  1 9 3 8 .

£ s. d.
B y B a la n c e  a s  a t  3 1 s t  D ece m b e r , 1937 ... ... ... ... ... 239 3 5
„ In te r e s t  R ece iv ed  D u rin g  Y ear ... ... ... ... ... 10 1 9

£249 5 2
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Capital of the In stitu tio n  under B y e-L a w  
Section 6, P ara g ra p h s 14 and  15 :—

Life Membership F und—
As a t  31st December, 1937 
Additions during year

Entrance Fees—
As a t 31st December, 1937 
Additions during year

Profit on Sale of Investments—
As a t 31st December, 1937

Donations—-
As a t  31st December, 1937

R esearch Fund . . . . .
T . C. J . B u rg ess P rize  Fund  
M em b ers’ S u b scr ip tio n s R eceived  in  

Advance . . . • • ■
Journal S u b scr ip tion s R eceived  in  

Advance . . . . . .
Sundry C reditors— G eneral A ccou nt 
W orld P etro leum  C o n gress .
Revenue A c c o u n t:—

Balance as a t  31st December, 1937 .
Less Deficit for year as per separate  S ta te 

m ent . . . . . .

£ s. d. £  s. d. £  s. d.

718 10 0
44 5 0

   762 15 0

3018 14 0
153 6 6 

   3172 0 6

351 10 11

326 5 0
-----------------  4612 11 5

213 7 8 
10 0 0

221 10 0

543 13 5 
1364 9 4 

184 16 3

2605 2 6

8 1 3  1 3  8
  1 7 9 1  8 10

C. D a l l e y ,  Chairman, F inance Com m ittee. 
S. J. A s t b u r y ,  Secretary.

£8941 16 11

A U D ITO RS’
We report to  th e  Members of T h e  I n s t i t u t e  o f  P e t r o l e u m  t h a t  w e  h a v e  

obtained all the inform ation and  explanations we have required . W e are  of opinion 
view of the  s ta te  of the  In s t i tu te ’s affairs a t  31st Decem ber, 1938, according t o  t h e  
of the  Institu tion .

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

18 th Avril. 1 9 3 9 .
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On Account
£461 12

664 6
806 8
867 8

150 0

400 0

125 0

150 0

150 0

600 0

In v e s tm e n ts  :—
o f Capital—
0 3%  Conversion Stock (1948/53)
6 3%  London C ounty C onsolidated S tock . 
3 3%  M anchester C orporation S tock 1958 . 
6 2 J%  B risto l C orporation  R edeem able 

S tock 1955/65 . . . . .
0 5%  W andsw orth  D istric t Gas Co. D eben

tu re  S tock . . . . .  
0 3% M etropolitan  W ate r B oard  “  A ”  S tock

1963 ..............................................
0 5%  G reat W estern  R ailw ay Co. Consoli

d a ted  Preference S tock 
0 3%  L u to n  C orporation Redeem able S tock

1958 .........................................................
0 3%  Sm ethw ick C orporation R edeem able

Stock 1951/8 ..............................................
0 3%  B ristol C orporation R edeem able S tock 

1958/63 .........................................................

(M arket Value a t  31st Decem ber, 1938, £3975 4s. 5d.) 
On Account o f Revenue—

£790 8s. 3d. 3%  Conversion S tock . . . .  
On Account o f Research F und—

£336 os. 6d. 3%  Conversion S tock . . . .

(M arket Value a t  31st D ecem ber, 1938, £1112 10s. 5d.) 
O ffice and L ibrary  F u rn itu re  (E x c lu d in g  P r e se n ta 

tio n s) :—
A s a t  31st Decem ber, 1937 . . . . . .
L e ss: Sales an d  D epreciation  . . . . .

L ibrary B o o k s (E x c lu d in g  P re se n ta t io n s )  :—
As a t  31st Decem ber, 1937 . . . . . .
L ess; D epreciation  . . . . . . .

M e m b e r s’ S u b scr ip tio n s  in  A rrea r  (not v a lu e d ). 
Su nd ry  D eb to rs and  P a y m e n ts  in  A d van ce  :—

Sundry D ebtors, less R eserve for D oub tfu l A ccounts 
P aym en ts in  A dvance . . . . . .

C ash a t B ank  and  in  H and . . . . .  
C ash on D e p o s it , G en era l A cco u n t

C hartered B ank  of In d ia , A ustra lia  an d  China
P o st Office Savings B ank  . . . . . .
W orld Petro leum  Congress A ccount . . . .

£ s. d.

491 12 6
481 10 6
845 17 7

•**<00 17 7

154 8 6

346 10 7

105 4 9

151 6 7

151 4 9

597 7 3

842 8 0

357 14 8

198 4 0
18 4 0

23 8 4
3 8 4

428 13 0
237 10 2

500 0 0
2002 13 4

159 5 10

£ s. d.

4171 0 7

1200 2 8

180 0 0

20 0 0

666 3 2 
42 11 4

2661 19 2

£8941 16 11

REPO RT.

exam ined th e  above B alance Sheet w ith  th e  books of th e  In s t i tu te  an d  have  
th a t  such B alance Sheet is p roperly  d raw n  u p  so as to  ex h ib it a  t ru e  an d  correct 
best of our in form ation  an d  th e  exp lanations given to  us an d  as shown by  th e  books

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



R e c e i p t s  a n d  P a y m e n t s  A c c o u n t  f o e  Y e a e  e n d e d  3 1 s t  D e c e m b e e , 1 9 3 8 .

B E N E V O L E N T  F U N D .
oso
00

R E C E IP T S .

B a la n ce  on C urrent and D ep o s it A c 
c o u n ts  on 1st J a n u a ry , 1938 :—

B enevolent F u n d  A ccount 
Specific E ndow m ent F u n d

R e ce ip ts  d u rin g  1938
Benevolent F u n d :

D onations . . . . .  
Subscrip tions . . . . .  
In te re s t (n e tt)  . . . . .

Specific Endowment F u n d :
In te re s t  (n e tt)  . . . . .

PA Y M EN TS.
£ s. d.

654 5
174 13

50
46
10

s. d.

828 18 9

106 18 4

1 16 5

G ran ts in  A id  :—
B enevolent F u n d  .
Specific E ndow m ent F u n d

C heque S ta m p s
B a lan ce  on 3 1 st D ecem b er , 1938

B enevolent F u n d  .
Specific E ndow m ent F u n d

£ s. d. £ s. d.

42 0 0
133 6 8

175 6 8
8 4

718 15 7
43 2 11

761 18 6*

£937 13 6 £937 13 6

* T he B alance on  C urren t an d  D eposit A ccounts and  In v ested  on 31st D ecem ber, 1938, was m ade up  as follows :—

Cash a t  B ank  .
D eposit A ccount
£600, 3%  Local Loans (a t cost)

£ s. 
33 1

200 0 
528 17

£761 18 6

W e have exam ined the above Receipts and Paym ents Account w ith the books and vouchers o f the Fund and find it to be in 
accordance therewith. W e have verified the Balances w ith Bankers.

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

18th A p r il , 1939.
P r i c e ,  W a t e r h o u s e  & Co.

t
w

e
n

t
y

-f
if

t
h

 
a

n
n

u
a

l 
e

e
p

o
e

t
.



T W EN TY -FIFTH  ANNUAL REPORT. 309

TRINIDAD BRANCH.

Report of the Committee on the Working of the Branch during the
Session 1937-1938.

S e v e n  m e e t in g s  w e r e  h e l d  d u r i n g  t h e  s e s s io n ,  a t  w h i c h  t h e  f o l lo w in g  
p a p e r s  w e r e  r e a d  :—

1st Decem ber, 1937. 10th A nnual G eneral M eeting. “ A ccelerated  O xidation  as a
C ontrol T est in  th e  T rea tm en t of C racked G asoline,” 
A. Newton.

26th Jan u a ry , 1938. “ R o ta to ry  R ig  D rives Pow ered b y  In tem al-C om bustion
E ngines,” C. R . Massy.

23rd F ebruary , 1938. “ Oil W ell P u m ping ,” P . E . T. O ’Connor.
23rd M arch, 1938. “ S te e l : i ts  M anufacture  an d  Special U ses,” C. H . H ayw ard .
11th May, 1938. “ A L abora to ry  M ethod fo r E v a lu a tin g  Crude O il,” R .

E dgew orth Jo h n sto n e  an d  R . Palm er.
1st Ju ne , 1938. “ N otes on  Seismic Deflection M ethods,” E . P . V an  d e r L inden.

22nd Ju ne , 1938. “ A Visit to  R ussian  Oil D istric ts ,” D r. H . G. K ugler.

The average attendance of members and guests a t  meetings was 30. 
There were 76 members on the roll a t the  end of th e  year.
Mr. J .  L. H arris was elected Chairman, and Mr. W. N. Foster was elected 

H onorary Secretary and Treasurer for the  session.
The Annual Dinner, which would have been held in October, was post

poned to  December, owing to  the illness of His Excellency the  Governor, 
who had accepted the Com m ittee’s invitation  to  be present. I t  was again 
postponed to  14th January , 1939, as His Excellency the Acting Governor 
could not a ttend  due to  Court mourning.

An epidiascope was purchased during the year, and was first used for 
Dr. K ugler’s paper.

J .  L. H a r r i s ,  
Chairman.

28th November, 1938.

W. N. F o s t e r ,
Hon. Secretary.



T r i n i d a d  B r a n c h .

S tenographer’s rem uneration  . 
E pidiascope and  box 
Cost of d ra ft on L ondon . 
Postage, p rin ting , etc .

Surplus b ro u g h t fo rw ard  . 
Less Deficit fo r  year

S undry  C reditors

Accounts for the Year ended 31.si October, 1938.

R e v e n u e  A c c o u n t .

. $ 47.00 Q uarterly  g ran ts from  London . . • • . $192
197.33 E xcess of expenditu re  over incom e . . . . .  99

! . .30
47.11

$291.74 $291.74

B a l a n c e  S h e e t .

$277.41 B alance a t  B ank  . . . . . . . .  $270
99.74 Cash in  h a n d  . . . . . . . . .  8

    $177.67
$101.14

$278.81 $278.81

(Sd.) J .  L .  H a r r i s , 
Chairman.

W . N .  F o s t e r ,
Hon. Secretary and Treasurer.

(Syd.) C. M i d d l e t o n !  . . .
D. M. W a l s h  j A u a u o r s ■
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ROUMANIAN BRANCH.
Annual Report, 1938.

T h e  Committee of the Roum anian Branch has pleasure in presenting the 
Twelfth Annual R eport for the Session 1938 together w ith Accounts for 
this period.

The Branch Register shows the following list of Members

which is a decrease of 10 as compared w ith a year ago.
The Eleventh Annual General Meeting was held on 17th April, 1938, 

a t  which the Chairman, Mr. E. C. Masterson, retired, and was succeeded 
by Mr. I. S. Rutherford.

Four General Meetings were held during the year and  the following 
papers were read :—

7th April, 1938. “  Principles of R a tio n a l E x p lo ita tio n ,”  C. A . D im itriu .
12th May, 1938. “ Safe ty ,” C. B. S tu lts .

9th Ju n e , 1938. “ Drilling M uds,”  M. C onstantinescu .
8th  December, 1938. “ D irectional D rilling ,”  C. A. Brokaw .

The Twelfth Annual Dinner was held on 14th Jan u ary , 1939, under the 
Chairmanship of Mr. I. S. R utherford, and 85 Members and Visitors were 
present.

A copy of the audited S tatem ent of Accounts for the  1938 Session is 
given below.

The following is a  list of the Members of th e  Committee of the 
Roum anian Branch.

Honorary Members . 
Members .
Associate Members .

1
2 2
12

3 5

Officers.
Chairman— Mr. I. S. R u t h e r f o r d .  
Secretary and Treasurer— Mr. 0 . A. B e l l .

Committee.
Mr. E. C. M a s t e r s o n .  
Mr. D. I. M a x w e l l .  
Mr. L. W. F o r s t e r .  
Mr. I . E d e l e a n u .

Mr. P. R . Clark . 
Capt. J .  E. T reacy . 
Mr. C. R . Y o ung . 
Mr. G. P rik el .
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The Committee again wish to  record their thanks to  the  Chamber of 
Commerce, Ploesti, for the  use of their H all for the meetings during the 
1938 Session, and to  Messrs. Brasier and Suciu for acting as H onorary 
Auditors.

I .  S . R u t h e r f o r d , 0 . A. B e l l ,
Chairman. Hon. Secretary.

Receipts and Payments for the 1938 Session (up to and including 
15th January, 1939).

Receipts.
Balance from 1937 Session . . . . . . .  Lei 7014
Sundry Receipts . . . . . . . .  „  900

Expenditure.
Cost of Meetings, P rin ting , Postage, an d  C ham ber of Commerce Lei 1725 
General Stationery and  Postage L ondon . . . . , ,  230
Adm inistration Expenses . . . . . . ,, 2200
Annual Dinner, P rin ting  and  Postage of inv ita tions, M enu

Cards and  G ratuities . . . . . . . „  2441
Balance in H and  . . . . . . . . .  1318

Lei 7914 Lei 7914

We have verified th e  above R eceip ts and  P ay m en ts  A ccount w ith  th e  books, records, 
vouchers, and o ther docum ents of th e  R oum anian  B ranch  of th e  In s t i tu te  of Petroleum, 
and having obtained all the  inform ation an d  explanations we have required, we are 
of the opinion th a t  such account is properly  d raw n up  to  rep resen t a  tru e  and  correct 
statem ent of the  receipts and  paym ents for th e  period u n d er review.

G .S u c iu E E } H o n - A u d iio rs-
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NORTHERN BRANCH.
Report, Session 1938-1939.

Membership.
Members of P aren t In stitu te  
Branch members only

79
178

257

Officers.
Chairman : Mr. A. M c C u l l o c h . 
Deputy Chairman : Mr. J .  C u t h i l l . 
Hon. Treasurer : Mr. E. J .  D u n s t a n . 
Hon. Secretary : Mr. J .  E r i c  H a s l a m .

Committee.
Mr. H .  C. S. F o t h e r g i l l . 
Mr. J . S. P a r k e r .
Mr. G. H .  T h o r n l e y .
Mr. C. E .  B u r n e t t .
Mr. W. T. C o l l i n g s .

Mr. H .  0 . C l a y t o n . 
Mr. P .  M. G r i f f i t h s . 
Mr. T. G . P r o v e s t . 
Mr. E .  W. U n m a c k .

Meetings.
Place of meeting—Engineers’ Club, A lbert Square, Manchester. 

7.15 p.m.
Time—

22nd Septem ber, 1938. 

6th  October, 1938.

3rd Novem ber, 1938. 
8th  Decem ber, 1938.

5 th  Jan u a ry , 1939.

19th Jan u a ry , 1939.

9th F ebruary , 1939.

16th F eb ru a ry , 1939. 
9th M arch, 1939.

V isit to  G unhill well borings b y  k in d  perm ission of D ’A rcy  
E xplora tion  Co., L td .

Jo in t m eeting w ith  th e  In s t i tu te  of C hem istry . “  N a tu ra l 
Petro leum — The Deficiencies of N a tu re  an d  th e ir  R ectifi
cation ,” D r. F . B. Thole.

“ In d u stria l G reases,” R . M cDonald.
Jo in t m eeting  w ith  N o rth -W estern  B ranch  of th e  In s t i tu te  

of A utom obile E ngineers. “ L ig h t L u b rican ts  fo r A u to 
m obile E ng ines,” C. G. W illiam s.

“ M odem  M ethods A pplied  to  th e  M anufacture  of L u b ri
cating  O ils,” J .  C. W ood-M allock.

(A t th is  m eeting  a  p re sen ta tio n  w as m ade to  Mr. J .  E . 
Bennion, inau g u ra l H on . Secretary , on  his re tirem en t.)

Special m eeting  for E llesm ere P o rt,  L iverpool, a n d  B irk en 
head  area, he ld  a t  E llesm ere P o rt.  “  M odern M ethods 
Applied to  th e  M anufacture  of L u b ricatin g  Oils,”  E . J .  
D u nstan .

Jo in t m eeting  w ith  th e  In s t i tu te  of C hem istry . “ W h at 
happens to  M otor Oil a n d  W h at H appens to  th e  E n g in e s ,” 
C. I .  K elly .

A nnual D inner a n d  Dance.
A nnual G eneral M eeting. B ra n ch  L e c tu re  : “ T he Search 

for Oil in  B rita in ,” G. W . L epper.

(Signed) A. M c C u l l o c h .
Chairman. 

9th February, 1939.

J .  E .  H a s l a m .
Hon. Secretary.



B alance b ro u g h t forw ard : 
B ank  
Cash 

Subscriptions 
P rep rin ts  
D inner T ickets 
V isit to  G unhill .
Chem ical Society
R e tu rn  of cheques (Clayton)
B ank  In te re s t

Balance Sheet—January—December, 1938.

N o r t h e r n  B r a n c h .

R e c e i p t s . P a y m e n t s .

£ s. d.

28 7 4 P rin tin g  and  Postages .
6 1 7 H ire  of Room s

38 8 6 D inner A ccount .
9 1 6 0 Visit to  Gunhill :

33 1 5 0 H o te l . . . .
9 19 0 N.W .R.C .C . .
1 1 6 2

1 2 M anchester Chemical Societies’
6 Petroleum T im es  Subscription

Cheque-Books 
Commission 
B ank  B alance 
Cash in  h and

£128 5 3

£ s. d.

32 4 11
22 17 9
42 11 0

£ s. d.
4 16 0
4 5 0

9 1 0
Com m ittee 5 10 0

1 19 0
7 0
9 0

12 4 6
1 1 1

£128 5 3

E . J . D u n s t a n ,
Hon. Treasurer.
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SOUTH WALES BRANCH.

Report of Committee for Year 1938.

Membership.—The membership of the  South Wales Branch now stands 
a t 85, of whom 10 are members of the  paren t In stitu te . The correspond
ing figures for 1937 were 84 and 6, respectively.

Meetings.—Nine Papers were read during the  year a t  meetings, two of 
which were held jointly w ith th e  Chemical Society in  Swansea, and one 
with the In stitu te  of Chemistry (South Wales Branch).

The following is a  List of Papers presented :—

14th Jan u a ry , 1939.

4 th  February , 1939.

11th February , 1939. 
18th March, 1939.

1st April, 1939.
8th  April, 1939.

28th April, 1939.
10th Novem ber, 1939. 
9 th  Decem ber, 1939.

; The P roduction  of F ischer T ropsch Sp irit a n d  its  im p ro v e
m ent by  C racking,” C. S. Snodgrass an d  M. Perrin .

; C rystallography,” E . G. Cox. (Jo in t M eeting w ith  C hem i
cal Society.)

' Reminiscences of L lan d arcy ,”  E . J .  H orley .
; Cracking,” M. A. L. B anks.
1 Progress in L u b ricatio n ,”  Col. S. J .  M. Auld.
‘ A sphaltic B itum en  P roperties an d  A p p lica tion ,” A . W . 

Jarm an .
: Petroleum  an d  P o s te rity ,”  D r. A . E . D u n stan .
1 Chemical Carcinogenic A g en ts,”  D r. J .  W . Cook.
' Engine K nock and  its  effect on  F u e l D evelopm en t,”  D r. 

N ew itt.

Finance.—The Income and Expenditure Account for th e  year and 
Balance Sheet on 31st December, 1938, are given below.

Committee.—The following constitutes the  Committee of the  Branch for 
the Session 1939-1940.

Officers.

Chairman : Mr. A. E. H o l l e y . 
Vice-Chairman : Mr. R. B. S o u t h a l l . 
Hon. Secretary : Mr. E. T h o r n t o n .

Mr. F . V. M. B e l l . 
Mr. S. W. C o o k e .
Mr. E .  H .  E t t l i n g e r . 
Mr. C. G o u r l a y .

Mr. E . J .  H o r l e y . 
Mr. W. C. M i t c h e l l . 
Mr. W. N e v i l l e .
Mr. E . S . S q u i r e .
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S o u t h  W a l e s  B r a n c h .

Income and Expenditure Account for Year ended 3 lst December, 1938.

To H ire  of room  an d  screen .
„  C anteen charges for te a  supplied p rio r to  lectures 
,, S undry  expenses .
,, Cheque book and  receip t book . . . .

£ 5.
1 14
3 13 
3 8

£9 1

B y Subscriptions from  B ranch  Members 
,, Balance, being excess of expend itu re  over incom e, 

carried to  B alance Sheet . . . . .

£ s. d. 
6 15 0

2 6 5

£9 1 5

B alance as a t  1st Ja n u a ry , 1938 . . . . •
Less  B alance tran sferred  from  Incom e an d  E x p en d itu re  

A ccount

Balance Sheet at 31.si December, 1938.

Cash a t  N ational P rov incia l B ank , L td ., N eath
£ s. d. 

24 10 4

2 6 5

£ s. d. 
22 3 11

Balance on 31st D ecem ber, 1938 £22 3 11 £22 3 11
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THE INSTITUTE OF PETROLEUM.

ANNUAL G EN ERA L M EETING.

T h e  T w e n t y - s i x t h  A n n u a l  G e n e r a l  M e e t i n g  of the  In s titu te  was 
held in the Lecture Theatre of th e  In stitu tio n  of Mechanical Engineers on 
Thursday, 27th April, 1939, a t 5.30 p.m. The Chair was taken  by the  
President, L t . - C o l .  S. J .  M. A u l d .

T h e  S e c r e t a r y  read the Notice convening the Meeting and th e  Reports 
of the Auditors.

The Minutes of the  Twenty-fifth A nnual General Meeting were read, 
confirmed and signed.

B a l l o t  f o r  C o u n c il .

T h e  S e c r e t a r y  announced th a t nine nom inations had  been received 
for six vacancies on the Council. As a result of th e  ballot th e  following 
had been elected : Mr . G. H. C o x o n ,  D r .  E. B. E v a n s ,  Mr . A. C. H a r t l e y ,  
Mr . J . S. J a c k s o n ,  Mr . H. C. T e t t  and D r . A. W a d e .

N e w  M e m b e r s .

I t  was agreed th a t the list of Members, Associate Members, S tudents, 
and Associates elected and transferred during 1938 should be laid on the 
table.

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

T h e  P r e s i d e n t  said th a t the Annual R eport of the  Council for th e  year 
ended 31st December, 1938, had been circulated to  all th e  members, and 
it was with pleasure th a t he subm itted it for the ir approval a t the  Twenty- 
sixth Annual General Meeting. He would be glad if, for the  purposes of 
the Meeting, the Report could be taken as read. (Agreed.)

He commended to  the a ttention of the Meeting the full and able m anner 
in which the Report had been prepared. I t  clearly indicated th e  chief 
activities of the Institu te  during the last year. I t  was no t his in tention  to  
summarize the summary, or again to  re-sta te  the position in regard to  their 
recent development. O pportunity had been taken  to  do th a t  on numerous 
occasions during the past year, and particularly  a t  the  Special General 
Meetings, the Annual Dinner, the  inauguration of branches and  groups, 
and the Conference held in Scotland in June. He w anted to  state, however, 
th a t the  optimism expressed on all those occasions regarding th e  changes 
in constitution and the activities of th e  In s titu te  appeared to  be fully 
justified. They continued to  forge ahead in mem bership, in  decentraliz
ation of their work, and he trusted  in breadth  of outlook as well as in 
breadth of interest. The m embership a t  the  end of th e  year was only 
22 short of 1,500, a landm ark which he was glad to  say had  since been 
passed.

There was one m atter to  which he w anted to  refer under the heading 
of “ Premises.” T hat was to  emphasize the ir thanks for th e  generous and 
understanding help of certain companies w ithin the  industry  which had 
enabled them  to  take possession of th e  new and  beautiful premises in 
the Adelphi.

I



j J j  ot
On previous occasions lie had made it  clear th a t  th e  Council regarded ^

th a t aid as a tem porary measure and th a t, a t  the earliest suitable moment, ,¿ 0 1

steps would be taken to  found a Building and Capital Fund w ith the  (0 d
object in view of acquiring their own and separate premises. The Council . id
had empowered him to  take initial steps to  develop th a t Fund, bu t he felt :. j i
th a t the condition of national and international tension was not conducive 
to  the successful launching of an effort of th a t kind a t  the  present. I t  
would be better to  await, w hat he fervently hoped would be imminent, 
quieter conditions. He could assure them , however, th a t when the time 
came to  make a s ta rt there was every indication th a t  they  would receive 
the strong and highly appreciative support of the  industry.

I t  was with satisfaction also th a t he referred to  th e  activities of the 
branches and groups. Especially gratifying was th e  form ation of the 
Scottish branch, which was already proving itself one of their most active 
constituent parts. They m ight well be optim istic also in regard to  the 
formation of two groups, which it m ight be anticipated  were the forerunners 
of others, to  meet the needs of members’ in terest in specialized subjects.
In  each case the inaugural meetings had been well a ttended  and enthu
siastic. Evidence of the continually growing enthusiasm  of the  members 
in general was shown by the largely increased attendances a t the  Ordinary 
Meetings of the Institu te. An average of nearly 100 spoke for itself.

W ithout being self-satisfied or smug, he thought they could look back 
on their efforts of the last year with pride. 1938 had brought to  fruition 
much work conceived in the past and carried out patiently  and deter
minedly over a number of years. For th a t reason he was convinced that 
all the evidence shown of fresh outlook could be regarded also as a  measure 
of future attainm ent.

In  presenting the Report of Council for the year he wished to  indicate 
to the members the labour of love which it represented on th e  part of 
ordinary Members of Council, of the Honorary Officers, and th e  Staff. I t  
was impossible adequately to  appraise the  whole-hearted devotion of those 
constituent parts of the organization of the Institu te , bu t he could assure 
them th a t the Institu te  had been well served. He w anted to  refer par
ticularly, however, to  the able and ardent work of the Secretary, Mr. S. J . 
Astbury, on whom they had learnt to  lean with confidence.

The Council, Officers, and Staff, on their side, continued to  feel th a t 
they had the ordinary members’ fullest confidence and support. That 
made their work so much more pleasant and efficient.

He formally moved the adoption of the Annual R eport of th e  Council 
together with the Accounts for the year ended 31st December, 1938, and 
asked Mr. Christopher Dailey, Chairman of the Finance Committee, to 
deal with the accounts and to  second the motion.

M r. C h r i s t o p h e r  D a l l e y ,  in seconding the motion, said the Accounts, 
which had been circulated, called for very little comment, as it  was obvious 
tha t the deficit on the Revenue Account was entirely due to  th e  fact th a t 
the whole of the expenditure on the new premises had been charged to 
current revenue. The valuation placed on the  furniture and books had 
been written down on the Balance Sheet to  the round figure of £200. This 
was sound policy, and he hoped they would be able to  continue it. He

o |  g a n n u a l  g e n e r a l  m e e t i n g .
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-1 . ? ° . Want  it  to  be assumed th a t the  expenditure on the  Adelphi was 
finis e . There were m any more am enities which it  was necessary to  
introduce into th e  M embers’ Room, which adm ittedly  looked a little  bare. 
The Council proposed to  complete th e  furnishing of th a t room in a few 
months, and he hoped th a t members would use it to  the  full. The room 
had already proved very adaptable to  the holding of small exhibitions, 
and the Council proposed to  hold similar exhibitions of technical interest 
from tim e to  time.

The Balance Sheet indicated a  sound position. A lthough the  bank 
balance a t  th e  end of th e  year was only £42 as against sundry creditors 
£1,364, it would be noted th a t  th e  Council had  taken  full advantage of 
the facilities of investing small surpluses in the  Post Office Savings Bank. 
There was a  balance in th e  Post Office of £2,002. I t  was also a feature of 
Institutional finance, in  contrast to  ordinary  commercial finance, th a t a 
large part of th e  In s titu te ’s income was received a t th e  beginning of the  
year. In  consequence, practically th e  whole of the  £1,364 owing on the  
31st December, 1938, was paid on th e  1st Jan u ary , 1939.

As the President had said, i t  was th e  great generosity of certain  oil 
companies which had  enabled them  to  move into th e  excellent premises 
at the Adelphi.

He had much pleasure in seconding th e  adoption of the  A nnual R eport 
and Accounts.

The motion was carried unanimously.

E l e c t i o n  o f  A u d i t o r s ..

Mr. A. C a r r i c k  S m i t h  proposed, M r . T. C. R. B a k e r  seconded, and it  
was carried unanim ously th a t Messrs. Price, W aterhouse & Co. be elected 
Auditors for the  ensuing year.

T h e  P r e s i d e n t  asked whether any  m em ber wished to  raise any  other 
business. As no other business was raised, T h e  P r e s i d e n t  proceeded to  
the induction of P r o f e s s o r  A. W. N a s h .

I n d u c t i o n  o f  N e w  P r e s i d e n t .

The Council had unanim ously chosen as President of th e  In s titu te  of 
Petroleum for 1939-40 P r o f e s s o r  A. W. N a s h . I t  was now h i s  great 
pleasure to  herald th a t decision and to  lead Professor N ash to  th e  
Presidential Chair.

His eulogy of the incoming President would be brief b u t sincere, because 
the Meeting was well acquainted w ith his w orth and  exceeding fitness for 
that position.

At the U niversity  of Birm ingham  Professor Nash had  developed and  
led a School of Petroleum  Technology which had  achieved outstanding 
success. I t  h ad  had  fundam ental influence on th e  tra in ing  and  outlook 
of British Oil Technologists and had  a ttrac ted  students from all over th e  
world. The high standard  of investigation and research work which 
Professor N ash and  his collaborators had  carried out during th e  last decade 
or so had  been the  great adm iration of his friends and  colleagues in  the  

\  petroleum industry  in Great B ritain . H e could assure th e  mem bers th a t
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it was also fully appreciated abroad. Professor N ash’s interests in th a t 
direction had been catholic. Considering th a t Great B ritain  was not an 
effective oil-producing country, it was significant of Professor N ash’s wide 
knowledge and interests and his understanding of the  requirem ents of his 
students, and the British petroleum industry  as a whole, th a t so m any of 
his investigations had dealt with practical problems ranging from oil-field 
to user.

Looking at Professor N ash’s career, th is breadth  of outlook was perhaps 
more readily understandable, since he joined the oil industry  as far back 
as 1909 and had subsequently extended practical experience of production 
both in Persia and Russia. After the W ar, during which he was in the 
service of the Air Ministry, Professor Nash had considerable general and 
consulting experience in petroleum. H aving in 1922 been appointed 
lecturer in Oil Engineering and Refining a t the  U niversity of Birmingham, 
he succeeded only two years later to  the Professorial Chair—a Chair which 
he had distinguished by his occupancy ever since.

Professor Nash was unsparing in his work and prolific in his output. 
He had already left a perm anent m ark upon the literature  of petroleum 
by his share as Editor of Contributions of th a t great work “ The Science 
of Petroleum ” which appeared last year. Text-books on Motor Fuel and 
Lubrication also stood to  his credit. The In stitu te  could, he was sure, 
look forward to Professor Nash putting into his work as President of the 
Institute of Petroleum the same high standard  of effort which he had set 
himself elsewhere. They could congratulate themselves on their choice 
and look forward under his leadership to  a continuity  and development of 
the great work of the In stitu te  in which they  all took such a  pride.

He then asked Professor Nash to  occupy the President’s Chair.

P r o f e s s o r  A. W. N a s h , who was received w ith w arm  acclamation, 
thanked Colonel Auld for the gracious m anner in which he had  inducted 
him into the Presidential Chair.

When reviewing the long and distinguished list of P ast Presidents— 
Professor Brame, Sir Thomas Holland, Mr. Adams, Dr. D unstan, Mr. 
Kewley, Mr. Dewhurst, Lord Cadman, and Colonel Auld—he appreciated 
the more the honour of being chosen as President. I t  was interesting to 
recall tha t his immediate predecessors, Lord Cadman and Colonel Auld, had 
carried through a great change in the constitution of the  In stitu te  and 
its outlook, and he asked the members to collaborate w ith him  so that 
they might build worthily on the substantial foundations which had  been 
laid.

The standard set by his predecessors in the past had been a high one, 
and although he would do his very best to  em ulate their example, he 
realized tha t the task  was no easy one. In  th a t respect he was fortified 
with the knowledge th a t he woidd have the help and support of a body 
of men, the members of the Council, whose loyalty to  the  In s titu te  he had 
had the opportunity of witnessing and admiring "for some years past.

By broadening the basis of membership he was hoping th a t in th e  future
ere would be papers embracing other branches of petroleum  technology

esi es t ic purely scientific, and in th a t respect they  had  his assurance 
that he would do all in his power to  uphold the dignity  of th e  Institu te
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and to  m aintain the same high standard  of such papers as had  prevailed 
in the  past.

I t  would also be his am bition to  m ake the In stitu te  of even greater 
usefulness to  its members and to  the  petroleum  industry. H e m ight 
perhaps be allowed to  touch on a point which was of particular in terest to  
him, the Summer Meeting to  be held in Birmingham in a few weeks’ time. 
I t  was a happy thought of the  Council th a t such a  Meeting should be held 
in the city in which he had worked for so m any years, and he sincerely 
hoped th a t the members of the  In stitu te  would give the Meeting their full 
support.

The occasion was not one which called for a  long address, and he would 
therefore conclude by expressing his sincere thanks to  th e  members of the 
Institute for the honour they  had accorded to  him by electing him  as 
President.

V o t e  o f  T h a n k s  t o  R e t i r i n g  P r e s i d e n t .

P r o f e s s o r  J . S. S. B r a m e ,  in proposing a Vote of Thanks to  the  retiring 
President, said it was a duty  which gave him great pleasure. They all 
admired the tremendous energy which Colonel Auld had  p u t into the 
work of the Institute. W hen it was rem em bered th a t during his term  as 
President of the Institu te  he was also for a great p a rt of th e  tim e President 
of the Oil Industries Club, it seemed marvellous th a t he should have found 
time to give to the work of the In stitu te  in the unstin ting  m anner in which 
he had given it.

People might be inclined to th ink  the work of a  P resident was a once-a- 
month job, but they had to realize w hat a  trem endous am ount of Com
mittee work and general supervision work necessarily fell to  th e  President 
of an Institute such as the In stitu te  of Petroleum , w ith som ething like 
1,500 Members. Colonel Auld had been unstin ting  in  the  am ount of tim e 
and energy he had put into the work of th e  In stitu te .

In addition to the purely business side of the work, the m embers had  to  
thank the President for presiding, and very ably presiding, a t their 
social functions. The last Annual General D inner created a record 
for attendance, and, if he could be allowed to  say so w ithout offending any  
of the Past Presidents like himself, a  record in the  m a tte r of th e  after- 
dinner speech made by the President on th a t occasion. There was also 
the very happy function held a t the  rooms of the Royal Geographical 
Society. The President and Mrs. Auld had carried out m ost successfully 
the social duties attaching to  th a t meeting.

One thing of particular im portance was th a t Colonel Auld was really 
the last President elected to  the  In stitu tio n  of Petroleum  Technologists, and 
during his term  of office there were considerable changes. I t  would be 
appreciated th a t great as were the  norm al duties of the  President of such 
an Institu te, when great changes were being m ade, when such things as 
Articles of Association, new Bye-Laws, and so on, had to  be m ost carefully 
considered, sent to  solicitors, returned by solicitors, and gone through by 
the President and Committees, th e  duties of th e  President were particu 
larly onerous. A very special Vote of Thanks was due to  Colonel Auld for 
his work in this connection.
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Sometimes the Institu te was criticized because those who had passed the 
Chair remained perpetual Members of Council. H e was the oldest P ast 
President present, and he therefore felt he would be forgiven if he said 
tha t that had not really operated against the  In stitu te . Quite a num ber 
of Past Presidents had worked most strenuously from the date  of laying 
down their office until the present time, and he had  every reason to  think 
tha t Colonel Auld would be among them . He hoped th a t for m any years 
they would have the benefit of his advice and guidance a t the Meetings 
of the Council.

He therefore had great pleasure in proposing a m ost hearty  Vote of 
Thanks to Colonel Auld.

{The motion was put to the Meeting by the President and carried by 
acclamation.)

C o l o n e l  A u l d  briefly thanked the members and assured them  th a t his 
term of office had been a most pleasant one.

T h e  P r e s i d e n t  then declared the Meeting closed, and th e  proceedings 
terminated a t 6.5 p.m.
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Geology.
440 “ Park City ”  Beds on South-w est F lank of U inta M ountains, U tah. J .  S. Williams.
Bull. Amer. A ss. Petrol. Geol., 1939, 23, 82-100.— I t  is considered th a t  th e  “ Park 
City form ation ” (as defined by Boutwell) is n o t a va lid  stra tig rap h ic  u n it, and the 
name applied in  th a t  sense should  be d iscontinued . ^

From  faunal evidence ob tained  by  th e  a u th o r  i t  is shown th a t  th e  lower member 
of the  “ P ark  City form ation  ”  is Lower P en n sy lvan ian  in  age, and  th e  middle member 
apparently  Middle Perm ian. Therefore, i t  is concluded, i t  is im perative th a t the 
“ Park  City form ation ” should  be divided.

The upper m em ber (Rex) and  th e  m iddle m em ber (Phosphatic  Shale) m ay be ex
tended from  south-east Idaho , an d  can  be recognized as far sou th-east as Ashley 
Creek. These m em bers now co n stitu te  th e  P hosphoria  form ation.

The lower m em ber of th e  “ P a rk  C ity fo rm ation  ” th in s  to  th e  eas t on the  south 
flank of tho U in ta  M ountains and  dies o u t beyond th e  D uchesne R iver. On the north 
flank, to  th e  east, i t  th ickens and  its  lim estone co n ten t is m uch increased.

Due to  lack of available d a ta , th e  tru e  re la tio n sh ip  of th e  lower mem ber of the 
“ Park  City form ation ” is unknow n, b u t on lithological characters th e  au thor is of 
opinion th a t  i t  is m erely a lithologic facies of th e  W eber form ation . G. S. S.

441. Geologic Structure of St. George D istrict, W ashington  County, Utah. C. E.
Dobbin. B ull. Amer. Ass. Petrol. Geol., 1939, 23, 121-144.—T his paper gives a brief 
outline of th e  s tru c tu ra l h isto ry , geological s tru c tu re , a n d  th e  resu lts  of deep drilling 
in the  south-west com er of U tah .

Cambrian quartz ite , w ith  a th ickness of 500 f t., lies unconform ably  on Pre-Cambrian 
m etam orphics and  granite. T he q u a rtz ite  is followed by  rocks of th e  Carboniferous 
and  Perm ian system s to  deposits of Q u a tern a ry  age. F re q u e n t oscillations occurred 
during the  transition  from  Palaeozoic to  Mesozoic tim es, w ith  a  period of uplift and 
erosion prior to  th e  Cretaceous, an d  orogenic m ovem ents e ith e r in  la te  Cretaceous or 
early Eocene.

Nearly th e  whole area  lies w est of th e  H u rrican e  fa u lt a n d  is divisible structurally 
in to  five easterly  d ipp ing  m onoclinal blocks, sep a ra ted  in  p a r t  b y  m ajor north- 
trending norm al fau lts  w ith  th e  dow nthrow  to  th e  w est. T he fau lts  are bo th  straight 
and  curved and  term in a te  ab ru p tly . T hey  v a ry  in  vertica l disp lacem ent along any 
one fau lt surface, and  i t  is estim ated  th e ir  s tra tig rap h ic  displacem ents are from about 
1,500 ft. to  nearly  5,000 ft.

The Virgin field (6 miles eas t-no rth -east of L a V erkin) w as discovered in  1907, and 
has produced a sm all am oun t of oil since th a t  d a te . As a re su lt of th is  discovery 
six deep wells have been drilled in  th e  S t. George d is tric t, b u t no  economic quantities 
of oil or gas have been found. G. S. S.

442. Stratigraphy and H istorical Geology of Gulf Coastal P lain  in  Vicinity of Harris 
County, Texas. W. G. Meyer. B ull. Am er. A ss. Petrol. Geol., 1939, 23, 145-211.—In 
th is  paper a  detailed s tu d y  is m ade of th e  surface fo rm ations of an  eastern Texas 
area, followed by an  investigation  up  th e  regional d ip  to  th e  ou tcrop of these forma
tions. The results of th e  work are given in  th e  form  of a  generalized comparison of 
the  deposits in th e  area w ith  those of south-w est T exas an d  sou thern  Louisiana.

The rocks occurring in  th e  area  are of Cenozoic age, a n d  a  no tab le  feature concern
ing them  is th e ir g reat thickness, e stim a ted  a t  m ore th a n  24,000 ft. Moreover, it 
is shown th a t  a gulfward th ickening of th e  co n stitu en t form ations takes place. As 
deeper drilling progresses in th e  Gulf Coast, so i t  becom es m ore certa in  th a t  thickening 
continues as far as th e  present shore-line.

The deposits are a lte rna te ly  m arine and  con tinen ta l, th e  oldest form ation penetrated 
by wells drilled for oil in  H arris  Co. being th e  C rockett (Claiborne Group). A thick
ness of 1,465 ft. has been proved in  th e  cen tra l p a r t  of tho  C ounty. These Eocene 
beds, and others ranging th rough  tho  Oligocone, Miocene, Pliocene, and  Pleistocene, 
are described and  also figured in a  table.

I  ho p re-T ertiary  h isto ry  of th e  Coastal P la in  in  th e  v ic in ity  of H arris  County is 
entirely conjectural, and  conclusions m u st thorefore be based on evidence farther 
inland, where more is known of th e  older rocks.
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I t  has been p roved  th a t  a geosyneline of m ajo r dim ensions occurs near th e  ou ter 
m argin of th e  G ulf C oastal P la in  in  easte rn  T exas an d  L o u is ia n a ; th e  axis is placed 
approxim ately  a t  th e  s ite  of th e  p resen t shore-line of th e  Gulf. The form ation of 
th is huge depression a n d  i ts  accum ula tion  of sedim ents (estim ated  to  be 35,000 ft. 
thick) have  p layed  an  im p o rta n t p a r t  in  th e  Cenozoic h is to ry  of th e  region. D is
cussion follows on th e  va rio u s theo ries of th e  origin of geosynclinal depressions.

G. S. S.

443. Geologic A spects of H eaving Shale in  Texas Coastal Plain. J .  M. F ro st. B ull. 
Amer. A ss. Petrol. Geol., 1939, 23, 212-219.— Considerable tim e has been spen t an d  a 
thorough search m ade fo r a ll fields a n d  wells w here heav ing  shale has been recorded 
in Texas Coastal P la in . T his research  includes all wells drilled  p rio r to  M arch 1 
1938.

As a  resu lt, i t  is found  th a t  th ere  are five groups in to  which heaving shale wells 
m ay be div ided : Low er Miocene, M iddle Oligocene, Vicksburg, Jackson , and  Yegua 
form ations. The groups form  be lts  o r tren d s , have approxim ately  th e  sam e w idth , 
and are parallel w ith  th e  p resen t shore-line of th e  Gulf of Mexico.

The fields an d  wells used  to  determ ine  th e  various tren d s are show n in  a  tab le  and
a m ap is also supplied  g iv ing th e  location  of these trends.

As h ith e rto  th e re  has been a  lack  of references on  th is  subject, th e  a u th o r adds a 
comprehensive b ib liography con ta in ing  over fifty  entries. G. S. S.

444. Petrography and Genesis of A sphaltic R ocks. H I. Asphalt from  Berseba, South
west Africa. H . M üller. Bokrtech. Z .,  1939, 57 (2), 21—24.— An asphaltic  rock is 
found in  th e  F ish  R iv er Sandstone  a t  Berseba, South-w est Africa, and  th e  origin of 
th is  h ad  been ascribed to  h y d ro th erm al action . D etailed  exam ination  of a h an d  
specimen—th in  sections, heavy  m inerals, character of th e  asphalt, e tc .—has shown 
th a t i t  is a  norm al b itu m in o u s m ate ria l in  a  rock  composed m ainly  of R adiolaria  
remains. F rom  a  consideration  of th e  heavy  m ineral residue i t  is suggested th a t  the  
sedim entation of finely d iv ided  fragm en ts of basic e rup tive  rocks so a lte red  con
ditions th a t  th e  organic m a tte r  of th e  R adio laria  w as n o t destroyed by  oxidation, 
and so was converted  in to  asp h a lt. S. E . C.

445. Reservation of a Z one in  Province of Salta, A rgentina. Anon. Bol. Inform .
PetroUras, Oct. 1938, 15 (170), 125-126.— Decree reserving for tw o years, from  28.9.38, 
a zone in  th e  n o r th  of Sa lta , to  allow of geological surveys being carried o u t w ith  a  view 
to  locating m ineral oil deposits. H . I .  L.

Geophysics.
446. Application of Geophysical M ethods in the Search for Oil. H . Ju n g . Bohrtech. 
Z ., 1939, 57 (2), 25—27.— T he geophysicist m akes use of certa in  physical characters 
of th e  rocks, th e  m ost im p o rta n t of w hich a re  d en sity  an d  th e  m agnetic, electrical, 
and elastic p roperties . T hus i t  m u st be n o ted  th a t  geophysical m ethods are useless 
if th e  physical p roperties of th e  body  sought a re  n o t different fiom  those of th e  su r
rounding rocks. T he ap p lication  of these  m ethods to  th e  search for oil is based on 
the  principle th a t  oil occurs in  certa in  geological s truc tu res, an d  if these can be d is
covered, th en  th ere  is a  chance of finding oil. The g rav ity , m agnetic, electrical, and  
seismic m ethods are  ou tlined . S. E . C.

447. E lectrical Methods in  Geophysical Exploration. H . M. E vjen . Geologie en
M ijnbouw, J a n . 1939, 1 (1), 2 -8 .— E lectrica l m ethods can be divided in to  ore prospect
ing and s tru c tu ra l p rospecting , of w hich  th e  form er has h ad  by fa r th e  g reater success. 
This is p robab ly  due to  th e  fac t th a t  for th e  la t te r  th e  changes in  value of th e  p ro 
perties involved are  m uch  less th a n  for ores, w hilst th e  dep th s to  be explored are 
greater.

In  purely  conductive m ethods, em ploying D.C., th e  conductiv ity  alone determ ines 
th e  electrical field. I n  th e  m agnetic  m ethod , in  w hich a d irect cu rren t is sent th rough  
a loop and  th e  m agnetic  field is m easured, th e  m agnetic perm eability  by  itself d e te r
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m ines th e  resu lts . I n  th e  o th e r m ethods, in  w hich a lte rna ting , com m utated, or 
in te rru p ted  cu rren t is used, th e  param ete rs  e lectrical conductiv ity , m agnetic per
m eability , and  dielectric co n stan t a re  involved. Owing to  th e  sm all variations in 
tho las t two, i t  is perm issible to  confine a tte n tio n  to  th e  conductiv ity , even in  electro
m agnetic m ethods.

M axwell’s F ie ld  E q u atio n s are exam ined  from  th e  p o in t of view of absorption, and 
for p ractica l purposes i t  is seen th a t  for D.C. one h a lf of th e  cu rren t penetrates a 
d ep th  of one half of th e  electrode spacing, in  uniform  ground. This depth , which 
m ay  be called th e  d ep th  of p en e tra tio n , is therefore  p roportiona l to  th e  electrode 
spacing. I n  using  A.C. th e  p en e tra tio n  is no  longer p ro p o rtio n a l to  th e  electrode 
spread, b u t reaches an  asym pto tic  value  as th e  sp read  is increased. This asymptotic 
value is approx im ate ly  o n e -ten th  of th e  com puted  w ave-length , and  m ay  therefore 
be qu ite  sm all, even a t  re la tive ly  low frequencies. T h is m eans th a t  th e  p a rts  of the 
e a rth  shallow er th a n  th e  asym pto tic  value co n trib u te  p repondera ting ly  to  the result, 
no m a tte r  how g reat th e  electrode spread. Allowance m u st be m ade for absorption 
in in te rp re ta tio n  ; for failure to  do so, in  say  th e  W enner a rrangem ent, gives apparent 
resistiv ities which are far too h igh. F o r th e  g round resistiv ities of 180-1,000 ohm 
cm., which are com m on, ab so rp tion  can n o t be neglected, even a t  very  low frequencies 
and  re la tively  sh o rt electrode spacing.

The m odem  tendency  is tow ards lower frequencies a n d  a n  approach  to  D.C., with 
th e  consequent elim ination  of in d uctive  m ethods requ iring  re la tive ly  high frequencies. 
W ith  su itab ly  low frequencies for p rac tica l purposes i t  is perm issible to  use D.C. 
th eo ry  in  in te rp re ta tio n . How ever, a  tru ly  th ree-dim ensional m ethod  of interpreta
tio n  is desirable. To separa te  deep from  shallow effects in  th e  D.C. m ethod the 
electrode spacing is increased a t  th e  sam e location , b u t  th e  resolving power of this 
process is low, due to  th e  g rea t d istances a n d  o th e r com plicating  factors. To over
come these draw backs th e  tran s ie n t m ethods have been in troduced . They are com
parab le  to  reflection seism ography. H ow ever, th e  d e p th  of reference of transient 
m ethods is s till  very  sm all, owing to  techn ica l difficulties, an d  de ta iled  an d  quantitative 
in te rp re ta tio n s of th e  observations are n o t y e t feasible. N evertheless, th is  innovation 
seems to  be a  step  in  th e  rig h t d irection .

The seismic an d  electrical m ethods are com pared. G. D. H.

448. Interpretation of W ell-shot D ata. C. H . D ix. Geophys., J a n . 1939, 4 (1), 24- 
32.—-The d istrib u tio n  of seismic velocity  w ith  d e p th  is frequen tly  determ ined by well- 
shooting. A m ethod  of in te rp re tin g  well-shot d a ta  is p resen ted  which has the ad
v an tage  th a t  th e  velocity  d is trib u tio n  can be m ade to  fit th e  observations with any 
desired  closeness. T he m ethod  is n o t difficult to  ap p ly  in  p ractice , although with 
discrete d a ta  a  un ique in te rp re ta tio n  ev iden tly  can n o t be given. However, in the 
case of ideal d a ta , including also surface re frac tio n  d a ta , th e  velocity  distribution can 
be determ ined  uniquely . G. D. H.

Aerial Survey.
449. A erial Observation and Photography in  the Search for Oil. E . Fossa-Maneini.
Bol. In form . Petroleras, Sept. 1938, 15 (169), 51-97.— I t  is necessary to  distinguish 
betw een aerial observation , aerial p h o to g rap h s tak e n  obliquely, an d  those taken 
vertically . The first tw o serve for geological inspections, th e  las t for geological and, 
u n d er certa in  conditions, for topograph ical survey . T he last-m entioned case suffers 
from  difficulty of securing accu rate ly  vertica l lens a n d  correct bearings of plane at 
th e  in s ta n t of exposure.

M ultiple cam eras for tak in g  sim ultaneously  vertica l an d  oblique viows are useful; 
th e  oblique views enable recognition of fixed p o in ts  in  a  survey, give indication of an 
ou tcrop  show ing m arked  resistance to  erosion in  a  region w hich is otherwise not of 
g rea t in te re s t; th ey  are  also useful for in stru c tio n al purposes. A dvantages of direct 
observation  :—

(a) I t  can n o t be replaced by  photos, as th e  la t te r  do n o t reproduce colours, 
only ligh t an d  shade, w hich again  m ay  be due to  difference of colour or difference 
of ligh t in ten sity , m oreover—
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(6) P anchrom atic  films a re  m isleading, e.g., a  ligh t grey rock will come o u t 
th e  sam e as a  v iv id  red  one.

(c) W hen observing, flight m ay  be m ade a t  different heights an d  in an y  d irec
tion , so th a t  th e  m ost favourab le  p o in ts for exam ination  m ay  be sought o u t and  
i t  is possible to  swoop dow n m om entarily  to  exam ine a t  close range a  prom ising 
outcrop.

In  th is  rep o rt th e  sub jec t is tre a te d  in  g rea t d e ta il an d  is illu stra ted  b y  com pound 
photographs ; an  h isto rical section  is included, as well as a  very  com plete bibliography.

H . I . L.

Drilling.
450. Methods that Drilled H eaving Shale to 13,708 ft. in Aqua D ulce Field. C. A.
Sullins and  O. V an D yke. Oil W kly, 23.1.39, 92 (7), 52.—A strin g  of 10-in. casing 
was set and  cem ented a t  8,007 ft. in  th e  M innie Brow n 1 well, as th e  geological section 
down to  8,000 ft. was tho rough ly  understood  by  th e  operating  com pany and  as large 
a hole as possible was requ ired  in  w hich to  work.

Drilling was carried  o u t to  a  d e p th  of 9,613 ft., when heaving shale p reven ted  
fu rther progress. Cavities caused som e troub le  below 8,750 ft., an d  th e  m ud was 
changed a t  th is  p o in t to  th e  silicate m ud  an d  th e  hole ream ed to  remove any  accum ula
tion  of shale cavings.

From  9,613 ft. to  10,523 ft. th e  ra te  of d rilling  was 100 ft. per d ay  w ith  a  fishtail 
b it. The first serious troub le  a fte r  changing th e  m ud occurred a t  10,768 ft. C ircula
tion  was lost, a n d  a lth o u g h  efforts were m ade to  regain i t ,  i t  was n o t u n til a tte m p ts  
were m ade above 8,760 f t. th a t  th ey  were successful. F o u r days ream ing an d  w ashing 
from th is  d ep th  to  9,200 ft. y ielded evidence th a t  th e  cavities which h ad  been developed 
in  th is  in te rv al w ere still ac tively  enlarg ing and  were n o t being cleaned out properly. 
Slow ream ing effected th e  rem oval of th e  accum ulated  shale from  th e  cavities.

The hole was carried  to  10,792 ft. w hen tw o a tte m p ts  to  set a  liner were m ade. I t  
was found to  be im possible to  ru n  th is  below 9,570 ft. I t  appeared  from  th is  th a t  
three m ajor cavities h a d  been form ed betw een 8,800 an d  9,600 ft. during  th e  tim e o f 
drilling w ith  w a ter a n d  th a t  no wall failure h ad  occurred since drilling w ith  silicate 
mud. This knowledge a t  th is  stage  enabled  th e  w ashing-out process to  be used, an d  
no fu rther troub les from  cavities occurred. A fu rth e r practice  which expedited  th e  
m aking of round  tr ip s  was th a t  of c ircu lating  for 15 to  20 m in. a fte r th e  rem oval 
of each 600-900 ft. of p ipe. T he p ipe was therefore  pulled in  stages.

Wire-line coring w as s ta r te d  a t  10,676 ft., an d  th e  rem ainder of th e  hole was drilled 
w ith a wire-line core b it. L. V. W . C.

451. Shifting of R igs Cuts D rilling Costs. C. Jo h n sto n . Oil W kly, 23.1.39, 92 (7), 
61.—Delta D rilling Co. in  th e  Schuler field are using  a  ligh t rig for th e  first 5,000- 
6,000 ft., an d  are  th en  replacing th is  by  a  heavy  rig capable of reaching dep ths of over 
7,700 ft. The object of th is  is th a t  w ith  locations ahead  derricks are erected on the  
nex t location to  be drilled, a n d  th e  in itia l hole is drilled up  to  6,000 ft. w ith  a  ligh t 
rig, which is able to  m ain ta in  m axim um  drilling  speed up to  th is  po in t. W hen the  
heavier rigs a re  released these are m oved in to  position. B y having two ligh t rigs 
and one heavy  rig  an d  carry ing  o u t th is  program m e, th e  sam e num ber of com pletions 
is secured as would be possible if all derricks were equipped w ith  th e  heavy eq u ip 
m ent. There is a  loss of tim e in  changing over, b u t th is  averages only from  16 to  
22 hr., b u t th e  m ain tenance  costs of th e  lig h t rig  are m uch sm aller th a n  those for 
th e  heavy rig, a n d  th e  ad v an tages a re  all in  favour of th e  program m e.

L. V. W . C.

452. W orld’s Third D eepest Test Drills Record H eaving Shale Body. E . S. Post. 
Oil Wkly, 23.1.39, 92 (7), 30.— U nion P roducing  Co.’s M innie Brown 1 reached a dep th  
of 13,728 ft., th e  la s t 5,000 f t . of w hich  consisted  of heaving shale. In  sp ite  of th is  
handicap, a t  no tim e was th e  drill-pipe stuck . I t  is possible th a t  th e  drilling m ethods 
used on th is  well m ay  c o n stitu te , in  som e m easure, th e  answ er to  th e  problem  of fighting 
heaving shales. Careful supervision, ex trem e care, an d  drilling m ud were th e  o u t
stand ing  co n trib u to ry  factors in  th e  d rilling  of th is  well, as no special technique was 
utilized in  perform ing th e  drilling  operations. Silicate m ud was used an d  its  physical
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and chemical properties were checked an d  contro lled  constantly , and  all cuttings 
from the hole wero rem oved from  th e  stream  to  e lim inate  contam ination. Because of 
the rising tem perature shown by th e  re tu rn in g  fluid, a  mud-cooling system  was 
installed. This device consisted of a  series of nozzles th ro u g h  which th e  m ud was
sprayed into a  cooling p it.

Pressures and  speed of pum ps, to rque, and o th e r facto rs th a t  would reveal the 
condition of the  hole were recorded continuously. L. V. W. C.

453. Drilling Footage Costs Cut by Special W ire Line Procedure. C. Johnston. Oil 
Wkly, 13.2.39, 92 (10), 32.—Norm al drilling  line costs in  th e  Schuler field have been 
approxim ately 10-9 cents per foot of hole, b u t a n  in n o v atio n  in  drilling-lino practice 
pioneered by th e  D elta D rilling Co. has c u t th e  cost to  sligh tly  under 3-75 cents per 
foot of hole made.

Instead  of buying th e  usual 1,250-ft. line, D elta  buys a  2,000-ft. line and uses one 
end for starting  a well. As w ork progresses th is  line is fed th rough  th e  rig to dis
tribu te  drum  and sheave wear. The free end  of th e  line is w ound on to  a storage reel 
which is provided w ith  a friction brake. F rom  th e  reel th e  line feeds on to  the derrick 
floor, passing through jaws of a  screw clam p, th en  m aking two or three complete turns 
around a drum  equal to , or g reater in d iam eter th a n , th e  sheaves over which the line 
is destined to  work.

As new line is carried th ro u g h  th e  sheaves an d  on to  th e  drum , i t  is necessary only 
to  release the  screw clam p and  ad ju s t th e  tension  on th e  locking-drum  until the re
quired am ount of line has carried  over from  dead sto rage to  live service.

As new line gradually  replaces th a t  a lready  hav in g  seen service, th e  ends of the line 
are exchanged.

W ith efficient splicing and  using tw o lines which have  each com pleted three wells 
the company has ano ther 2,000-ft. line which in  tu rn  w ill m ake th ree  holes before its 
service life is exhausted. L. V. W. C.

Production.
454. Gas-lift as a Production M ethod in E ast Texas F ield. W . N. Rees. Oil Wkly,
13.2.39, 92 (10), 11.— W ith  th e  con tinual im provem ent in  gas-lift equipment and 
methods, gas-lift as a production  m ethod  is d estined  to  p lay  an  im portant part in 
the  future production of th e  E as t Texas field.

Correct installation  of th e  surface and  sub-surface equ ipm ent is necessary if the 
desired efficiency of operation  is to  be ob tained . Periodically  runn ing  flow tests on 
the wells and  repairing and  resetting  th e  flow valves in  those  wells where high gas- 
fluid ratios exist will keep th e  operating  costs a t  a  m inim um .

Future  gas-lift operations will use gas from  th e  gasoline p lan ts  as well as extraneous 
high-pressure gas, as th e  gas available from  th e  p lan ts  will be insufficient where large 
volumes of w ater have to  be handled . Tho q u an titie s  of ex traneous gas to be used 
will be dependent on th e  cost of gas and  on fu tu re  developm ents of high-pressure gas 
reserves. L. V. W. C.

455. Production Characteristics of som e Typical D istillate Fields in the Gulf Coast 
Region. L. S. R eid an d  R . L. H u n tin g to n . Oil W khj, 13.2.39, 92 (10), 23.—The 
development of m any new deep fields in  T exas an d  L ouisiana has been retarded on
account of the  prodom inance of high g as-d is tilla te  ra tio s  u nder which the wells in
these fields m ust bo produced.

D ata  provide evidence th a t m ost of th e  deep reservoirs in  these areas contain a 
single-phase fluid under th e  in itially  h igh pressures w hich ex is t a t  th e  time of dis
covery. The holding of a  high pressure w ith in  tho  reservoir will enable a single 
homogeneous fluid to  be m ain tained , th u s  p e rm ittin g  deplotion  of th e  reservoir with 
a 160—640 acre spacing, whore 10-40 acres m igh t bo econom ical for each well under 
ordinary oil-field conditions.

Any lowering of th e  pressure in  these  d istilla te  reservoirs enables the  sand-grains 
to  become whetted w ith tho condensate wdiich could n o t be recovered easily.

As a result of the  varia tions in  d istilla te  co n ten t in  tho  G ulf Coast Field, i t  is im
portan t th a t detailed studies be m ade of tho  p roducing  characteristics of these deep 
fields if they  are to  bo operated  on an  efficient basis. L. V. W. C.
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456. M ethods E m ployed in  the Upper Producing L evels’ Tranquitas Zone (Salta,
Argentina). J .  O. M artinez. Bol. In form . Petroleras, Nov. 1938, 15 (171), 13-30.__
Characteristics of th e  deposits a re  given, to g e th e r w ith  a  s u m m a r y  of th e  geological 
features, followed by  a  descrip tion  of th e  m ethods ad o p ted  for m ain tain ing  th e  n a tu ra l 
flow of oil. B road ly  speaking, th is  consists in  selecting tw o of th e  wells which indicate 
the  lowest pressures a t  th e  b o tto m  an d  using  these  for in jec ting  gas (and possibly 
later on w ater) in to  th e  o il-bearing sands, an d  th u s  m ain ta in ing  a stead y  flow of oil 
from  th e  rem ain ing  wells in  th a t  g roup  w hich draw s i ts  oil from  th e  upper levels of 
the  T ran q u itas  zone. H . I .  L.

457. Im portant New  D eposit at Tupungato (M endoza, A rgentina). Anon. Bol. 
Inform . Petroleras, N ov. 1938, 15 (171), 1-8.— D escrip tion  of well No. T. 19, giving 
details of y ield  d u ring  th e  first days a fte r  com pletion of th e  new  boring. Pressures 
up to  300 a tm . h a d  to  be  app lied  to  con tro l th e  surge of gas an d  oil. B etw een th e  
5 th  and  18th N ovem ber, w hen th e  o u tp u t w as finally restric ted  to  norm al conditions, 
the  to ta l yield  was 2,917 m 3. of oil, o r  a  da ily  average of 208 m :!. A new  well, T. 20, 
is being su n k  to  th e  n o rth -ea s t of T. 19, a n d  is expected  to  be in  p roduction  by  th e  end 
of th e  year. H . I .  L.

458. New Productive Area in  P laza H uincul. Anon. Bol. Inform . Petroleras, Nov. 
1938, 15 (171), 9—11.— T hree wells have  been drilled  in  an  area  to  th e  n o rth  of th e  
mine “ L a  R epúb lica .”  U p  to  d a te  th e ir  contro lled  da ily  yields am o u n t to  54 cu. 
m etres, and  a  fo u rth  well is now  being drilled. H . I .  L.

Transport and Storage.
459. Engineering Significance of N ational Bureau of Standards Soil-corrosion D ata.
K . H . Logan. B ur. Stand. J .  Res. W ash., 1939, 22, 109-125.—A pproxim ately 33,000 
specimens of various p ipe  m ateria ls have  been bu ried  by  th e  B ureau of S tandards in  
representative soils fo r th e  purpose  of in v estiga ting  th e  effect of soils on pipe-lines. 
However, th e  corrosion of p ipe-lines depends on  a  num ber of factors, which m akes 
i t  impossible to  rep o rt fu lly  underground-corrosion  phenom ena in  term s comm only 
used for th e  rep o rtin g  of corrosion d a ta .

Thus d a ta  p resen ted  in  p rev ious rep o rts  do n o t give a  clear idea of th e  corrosiveness 
of soils, an d  th is  is p a rticu la rly  im p o rtan t w ith  respect to  m axim um  p it  depths.

A num ber of em pirical equations have  been developed for th e  purpose of expressing 
th e  relations of area, tim e, an d  m ax im um  p i t  dep ths. No one equation , however, 
fits every se t of pipe-line d a ta  b e tte r  th a n  an y  o ther.

A com parison of th e  com puted  p i t  d ep th s w ith  field experience has been a ttem p ted  
for a few soils. I t  is show n th a t  a lth o u g h  no close correlation  should be expected, 
since experiences in  th e  sam e soil m ay  differ, th e  d a ta  ind icate  in  a  general w ay th e  
corrosiveness of th e  soils te s ted . D. L. S.

Crude Petroleum.
460. E xam ination of Stavropol Crude. G. P . Grigoryev and  W . W . Trophim ov. 
Neft. Khoz., J a n u a ry  1939, 22—25.— The Stavropol crude is classified as a heavy, 
m ethane—naph then ic  crude oil w ith  h igh  asphalt, h igh  sulphur, an d  low paraffin 
content. L ab o ra to ry  frac tio n a tio n  yielded : gasoline (up to  150° C.), 10-1%  ; ligroine 
(150-200° C.), 7 -7% ; kerosine (200-275° C.), 15-3% ; ligh t gas-oil (275-300° C.), 
6*9%— i.e., ligh t oil frac tions (up to  300° C.) 40%  ; lubricating-oil fractions, 35-2% ; 
heavy ends, 23-6% — i.e., residual o il (above 300° C.), 59*3%.

The gasoline frac tio n  of S tav ropo l crude is sim ilar to  B aku  airc raft gasoline, i ts  S 
content is w ith in  perm issible lim its , b u t th e  octane num ber is below 53. The ligroine 
fraction is u n su itab le  as a  t ra c to r  fuel, owing to  i ts  low an ti-knock  value. B o th  
fractions con tain  less a rom atic  com pounds th a n  th e  analogous fractions of Svsran 
crude. The chem ical co n stitu tio n  a n d  th e  boiling characteristics of th e  kerosine 
fraction correspond to  th e  s ta n d a rd s  for illum ina ting  kerosine, b u t its  S con ten t is 
high. The residual oil frac tio n  has a  h igh  specific g rav ity  and  a  v iscosity  sim ilar to  
th a t  of residual oil o b tained  from  asphalt-base  crude. The lubricating-oil fractions,
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however, prepared from th e  residual oil have a  low specific g rav ity , a high flash, and
a high pour point.

Under full-scale refinery conditions, a fte r  deparaffim zation  and  desulphurization, 
oils sim ilar to  in term ediate  grade oils from  heavy  crude will be obtainable.

From  the heavy ends b itum ins corresponding to  th e  ro ad  b itum en  standards can 
be produced. L- R.

Cracking.
461. Effect of Capacity on the Cost of a  Cracking P lant. W . L. Nelson. Oil Gas J .,
23 3 39, 37 (45), 80.— The ty p e  of p lan t s tu d ied  is th e  d istilled  oil re-circulation type. 
Three p lants operating  on a  24° A .P .I. M id-C ontinent reduced crude were designed for 
capacities of 750, 1,500, and  3,000 brls. pe r d ay  of reduced crude, an d  in  addition 
two other designs of 1,500 brls. a  d ay  capacity  op era tin g  on  21° an d  27° A .P.I. stocks 
were examined. Percentage construction  costs of th e  p lan ts  of varying capacity 
are tabu la ted  under th irte en  heads, an d  g raphs show  (1) to ta l, m ateria l, labour, and 
overhead plus profit costs, p lo tted  aga in st (a) reduced  crude capacity , (6) charge to 
pipe-still per d a y ; (2) cost in  term s of dollars p er barre l pe r d ay  against charging 
stock capacity.

In  addition  to  higher construction  cost p er barre l p er day, a  sm all p lan t is also 
penalized by high supervision costs. A cost ba lance of each  of th e  five p lan ts is given 
using assumed values for in take  an d  o u tp u t p ro ducts . These figures show not only 
the reduced percentage profit, b u t  also th e  appreciab ly  reduced  profit in  cents per 
barrel of charging stock, for th e  sm all p la n t as com pared w ith  th e  larger ones. 
Calculations are m ade of th e  increased price w hich m u st be o b tained  for raw  gasoline 
produced or, a lternatively , th e  reduced price a t  w hich  feed-stock m u st be purchased 
by the  sm all-plant operator in  order to  give a  p ro fit p er ba rre l of stock  processed 
sim ilar to  th a t  obtained by  th e  larger p la n t operato r. R. A. E.

462. Patents on Cracking. Gulf Oil Corp. E .P . 499,839, 30.1.39. Appl. 30.7.37.
Cracking of hydrocarbons to  produce high a n ti  knock  gasoline by  trea ting  the oil 
w ith norm ally gaseous hydrocarbons w ith  3 -4  C atom s pe r molecule in  an elongated 
conversion zone of restric ted  cross-sectional area  u nder super a tm . pressure.

E. W. R em bert. U .S.P. 2,146,553, 7.2.39. A ppl. 22.7.32. Conversion of hydro
carbon oil by  atom izing th e  liqu id  oil in  i ts  own v ap o u r to  p roduce fog or suspension 
of fine liquid particles. A fter rem oving th e  oil w hich is insufficiently atomized, the 
suspension is th en  m ixed w ith  h o t gas, th e  h ea t of which vaporizes th e  liquid particles 
and subjects the  vapours to  a  cracking reaction .

C. S. R ead and  V. W . Sm ith . U .S .P . 2,147,609, 14.2.39. Appl. 8.9.32. Direct- 
fired oil-heater for cracking operations. W . S. E. C.

Hydrogenation.
463. Plants for H ydrogenation of Fuels in Ita ly . G. Coppa-Zuccari. Petrol. Z.,
1939, 35, 190-194.—Two p lan ts , one a t  L ivorno an d  one a t  B ari, are described which 
together are able to  handle 300,000 to n s of raw  m ate ria l pe r year, including among 
the finished products 100,000 tons of a irc ra ft fuel. I n  th e  first place Albanian crude 
will be cracked and  hydrogenated , b u t w hen th e  A lban ian  oil-fields are exhausted— 
which is expected w ith in  ten  years— it  will also be possible to  use as raw materials 
oil shale from Sicily and  lign ite  ta r  from  Ita ly . T he p lan ts  a re  said to  be unique, 
in th a t solid and  liquid p roducts can  be trea te d  in  every  w ay  possible. E . W. S.

464. Patents on H ydrogenation. H . E . P o tts . E .P . 500,282, 6.2.39. Appl. 6.5.37.
Production of diesel fuel by  hydrogenation  of h eav y  liqu id  carbonaceous m aterial in 
th e  liquid phase a t 350—420° C. an d  u n d e r a t  least 200 a tm . pressure using WS or
MoS as catalyst.

H . D. E lkington. E .P . 501,278, 21.2.39. Appl. 21.8.37. H ydrogenation of
ethylene using silver cata lysts p repared  by  sub jecting  silver o r i ts  compounds in an 
aqueous m edium  to  H 2 in statu nascendi, e.g., by  th e  electro ly tic  reduction of a silver
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11- F ° t ts .  E .P . 501,318, 25.2.39. A ppl. 7.5.38. P roduction  of knock-stable 
m otor sp irit b y  hyd ro g en atio n  of hydrocarbons ob tained  by  synthesis of CO and  H 2 
using oxides or su lphides of Mo o r W  as cata ly sts .

N. V. In te rn a tio n a l H ydrogeneerings-O ctrooien Mij. E .P . 501,325, 24.2.39. 
Appl. 13.6.38. H y d rogenation  of liqu id  d e fin e  polym ers of th e  gasoline boiling range 
using as cata ly sts  sulphides of Mo a n d /o r  W  an d  sulphides of N i an d /o r Co.

M. Pier, W . Sim on, a n d  E . D o nath . U .S .P . 2,149,900, 7.3.39. Appl. 12.11.34. 
P roduction of liqu id  hydrocarbon  p ro ducts of low-boiling p o in t, from  an  u n h y d ro 
genated liqu id  carbonaceous m ate ria l co n ta in ing  high-m olecular substances of th e  
na ture  of p itch , a sp h a lt, resins, an d  sim ilar substances which im pair th e  a c tiv ity  of 
hydrogenation cata ly sts . T he unhy d ro g en ated  m ateria l is distilled  u nder a tm . 
pressure w ith o u t decom position a n d  com pletely d istilled  u nder reduced pressure to  
give an  overhead frac tio n  (free from  high-m olecular substances) and  a p itch y  residue. 
The overhead frac tion  an d  th e  residue are destructively  hydrogenated , an d  th e  p ro 
ducts ob tained  from  th e  la t te r  are re tu rn ed  to  th e  in itia l d istillation  step.

H . Dreyfus. E .P . 500,264, 6.2.39. A ppl. 5.8.37. M anufacture of hydrocarbons 
by the  reaction  of CO a n d  H 2 in  th e  presence of a hydrogenation  cata lyst. The absolu te 
pressure in  th e  reac tion  zone is norm ally  above 0 5 a tm ., b u t is periodically reduced to  
below 0-5 a tm . W. g_ jy  C.

Polymerization.
465. Patents on Polym erization. A. W asserm ann. E .P . 499,958, 25.1.39. Appl.
25.5.37. P rep a ra tio n  of ca ta ly s t for th e  polym erization  of high-m olecular-w eight 
substances from  those  of low m olecular w eight, consisting  of a m ix tu re  of alum inium  
oxide or o th er m eta l oxides w ith  a n  a c tiv a ted  heavy  m etal sulphide w ith  or w ithou t 
a carrier substance.

D istillers Co., L td ., H . M. S tan ley , G. Minkoff, an d  J .  E . Youell. E .P . 499,969,
1.2.39. A ppl. 9.8.37. P ro d u c tio n  of soluble polym erization  p roducts of sty rene by 
heating a  so lu tion  of s ty rene  in  i.sopropylbenzeno in  th e  presence of n o t more th a n  
1 % by weight of a  h y d rocarbon  hav in g  a t  least 2 a liphatic  <  C z z  CH2 groups separated  
by a t  least 2 C a tom s, e.g., p-divinylbenzene, 1 : 4-divinylnaphthalene, etc.

I . G. F a rben industrie  A.-G. E .P . 500,769, 15.2.39. Appl. 24.3.38. Polym eriza
tion of dienes in  th e  liqu id  phase using  anhydrous hydrogen halides as polym erization 
agents a t  below 20° below  zero °C., sep ara tin g  th e  p roducts boiling w ith o u t decom 
position u n der p ressure of 10 m m . H g  by  d istilla tion  or by trea tm en t w ith  a selective 
solvent and  sub jecting  th e  rem ain ing  substance to  a  fu rth e r polym erization.

S tandard  Oil D evelopm ent Co. E .P . 501,145, 22.2.39. Appl. 2.9.37. Acid 
polym erization of s tra ig h t-ch a in  olefines, e.g., isobutylene.

P. V. M cKinney. U .S .P . 2,142,324, 3.1.39. Appl. 5.5.36. P rep ara tio n  of ca ta lysts 
for use in polym erization  processes, consisting  of silica gel ac tiv a ted  w ith  an  alum inium  
salt.

F. W. Sullivan, J r . ,  a n d  R . F . R u th ru ff. U .S .P . 2,145,900, 7.2.39. Appl. 25.11.31. 
Conversion an d  stab iliza tio n  of a  m ix tu re  of hydrocarbons, a t  least a  su b stan tia l 
portion of which is sufficiently stab le  to  incorpora te  in  m oto r fuel and  a p o rtio n  of 
which is of lower boiling range an d  too  un stab le  to  b lend w ith  m otor fuel. The m ix tu re  
is heated  to  900-1,150° F . a n d  u n d e r 750-3,000 lb. pressure/sq. in ., and  th e  to ta l  
converted m ateria l is rectified to  o b ta in  uncondensed gases, a  m otor-fuel fraction , 
and a fraction  in te rm ed ia te  in  v o la tility  betw een these gases and  m oto r fu e l ; th e  
in term ediate frac tion  is th en  re tu rn e d  for reprocessing.

H. V. Atwell. U .S .P . 2,146,667, 7.2.39. Appl. 23.5.36. P roduction  of liquid 
hydrocarbons from  norm ally  gaseous hydrocarbons con tain ing  u n sa tu ra ted  con
stitu en ts  by  co n tac tin g  th e  gaseous hydrocarbons w ith  a ca ta ly st in  a h eated  reaction  
zone to  effect po lym erization .
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H. Haeuber and  F . W inkler. U .S .P . 2,147,838, 21.2.39. Appl. 29.10.36. P re
vention of carbon deposition in  po lym erization  reac tions by using apparatus con
structed of nickel-chrome steel.

P. V. McKinney. U .S.P. 2,147,985, 21.2.39. Appl. 29.6.36. Preparation  of 
catalyst for polym erization of norm ally  gaseous hydrocarbons in to  high-molecular- 
weight products, consisting of silica gel a c tiv a ted  by  an  alum inium  salt. The catalyst 
is prepared from gelatinous silica by  th e  reac tion  of a  soluble silicate and aqueous 
phosphoric acid.

H. L. G erhardt and  C. M. H ull. U .S .P . 2,148,115, 21.2.39. Appl. 19.6.36. define 
polymerization in to  gasoline by  form ing a  com plex hydrocarbon  com pound of a boron 
halide and contacting tho olefines a t  tem p era tu res above th e  decom position tempera
ture of the said complex com pound when th e  olefines a re  polym erized and  the boron 
compound is decomposed.

H. L. G erhardt an d  M. H . Arveson. U .S .P . 2,148,116, 21.2.39. Appl. 19.6.36. 
Conversion of gaseous hydrocarbons con ta in ing  propylene an d  butylenes into liquid 
hydrocarbons by  contacting  them  in  an  u p rig h t e longated  reac tion  zone w ith gaseous 
boron fluoride. The la tte r  form s a  com plex com pound w ith  th e  unsa tu rated  hydro
carbons.

H . V. Atwell. U .S.P. 2,149,493, 7.3.39. Appl. 1.11.34. P roduction  of motor 
fuel from cracked gases, which are first sep ara ted  by  frac tio n a tio n  in to  a normally 
gaseous fraction substan tia lly  free from  H 2 an d  CH4, a  liqu id  fraction  and  a cracked 
distillate, both  the  liquid fraction  an d  the  d istilla te  hav ing  a  lower in itia l and  end boiling 
point th an  those of th e  final p roduct. T he liqu id  frac tio n  an d  th e  norm ally gaseous 
fraction are separately  polym erized, and  th e  gasoline-like p ro d u c ts  are blended with 
the cracked d istillate.

H . Velde and  H . T ram m . U .S.P. 2,149,562, 7.3.39. Appl. 24.4.37. Production 
of m otor fuel by polym erization of gaseous olefines w ith o u t catalysts , in which the 
cross-section area of th e  stream  of gas is gradually  reduced as polym erization progresses.

Le R. G. Story. U .S.P. 2,149,800, 7.3.39. Appl. 23.7.36. Conversion of high- 
boiling hydrocarbons in to  low-boiling hydrocarbons such as gasoline by treatment 
with 0 2 or oxygenated gases. The large am oun t of gaseous p roducts formed is divided 
into a lighter fraction  containing oxygenated  gas an d  a  heav ier fraction. The lighter 
fraction is recycled and  th e  heavier fraction  is polym erized. W. S. E. C.

Synthetic Products.
466. Synthesis of Hydrocarbons and the Production of Lubricating Oils. Anon.
Report of Fuel Res. Board fo r year ending 31.3.38, 186-206.—A n investigation has 
been carried ou t in to  th e  m echanism  of th e  F ischer-T ropscli reaction . W ork has also 
been done on th e  p reparation  of su itablo cata ly sts , an d  tho  m ost satisfactory one 
found consisted of cobalt p rom oted  w ith  th o ria  a n d  supp o rted  on acid-washed 
kieselguhr.

Semi-technical scale-runs have been m ade on a  p la n t designed for an input of 
100-150 cu. ft. synthesis gas per hour. T he h ighest yield  of recovered oil product 
was 77-0 gm ./norm al cu. m. gas, which is som ew hat lower th a n  yields obtained on the 
laboratory scale p lant.

The sp irit from  th e  charcoal scrubbers an d  th e  d irec tly  condensed oil have been 
investigated and  experim ental d a ta  a re  given.

The oil obtainod by th is  synthesis con tains olefines w hich can bo polymerized to 
lubricating-oil fractions. This has beon carried  o u t on a  sem i-technical scale using 
AlClj as catalyst.

The resu ltan t p roduct showed good characte ris tics in  regard  to  coke numbers, 
jefoie and after oxidation, se tting  po in t, flash p o in t, w hilst its  o ther properties were 
up to  average values for m ineral oils. H ow ever, th e  change of viscosity on oxidation 
was greater th an  is usually given by good m inoral oils.
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The polym erization of gaseous olefines h as been stud ied , an d  work has also been 
carried ou t on th e  fo rm ation  of esters by  th e  d irect union of olefines and  acids.

D. L. S.

467. Patent on Synthesis. R uhrchem ie A.G. E .P . 500,182, 1.2.39. Appl. 1.5.37. 
Production of c a ta ly s ts  for benzine syn thesis from  CO an d  H 2 using a  cata ly st of the  
iron group p repared  b y  p rec ip ita tin g  th e  eata ly tica lly  active  substance in  th e  presence 
of a carrier m etal. \y .  g. jy

Refining and Refinery Plant.
468. Control of W ax D istillate Q uality. Part H I. L. L. D avis an d  A. Xelsen. N at. 
Petrol.News, 11.1.39, 31 (2), R . 14.— A  ro u tin e  lab o ra to ry  vacuum  d istillation  ap p ara tu s 
and procedure have  been  developed which give sufficiently reproducible resu lts for 
accurate w ax-d istillate  control. F o r  a  given crude source an d  comm ercial d istillation  
u n it th e  viscosity-m id-distilling  tem p era tu re  characteristic  m ay  be used  to  estim ate  
pale oil yields. I n  th e  case of d is tilla te s from  different crudes or from  different d is
tillation  u n its , i t  is necessary  to  use  v iscosity—tem p era tu re  characteristics of th e  
dewaxed d istilla te  to  e stim a te  re la tive  pale-oil yields from  different d istillates.

H . G.

469. Control of W ax-D istilla te  Q uality. Part IV. J .  W . Donnel. N at. Petrol. 
News, 25.1.39, 31 (4), R . 34.— A n investiga tion  of th e  pressing a n d  sw eating charac
teristics of a  nu m b er of O klahom a w axy distillates is described. A stan d ard  p ro 
cedure w as used th ro u g h o u t, a n d  i t  w as concluded th a t  although  th e  d istilla tion  
range of a  w ax  d istilla te  is a  valuab le  m easure of th e  q uality  an d  un iform ity  of 
such d istilla te  from  a given source, i t  is n o t an  inheren t characteristic  and  is n o t 
necessarily a n  abso lu te  criterion  of quality . The pale-oil yield of a w ax d istillate  
depends on th e  d istilla tio n  range, v iscosity /tem pera tu re  characteristics, an d  th e  w ax 
content of th e  d is tilla te . V iscosity, w ax conten t, an d  th e  crystal s tru c tu re  of th e  
wax are th e  factors affecting p ressab ility . P ressing efficiency or w ax yield are affected 
by th e  condition  of th e  press, operating  conditions, an d  crystal struc tu re . The yield 
of scale w ax from  th e  sw eating  process depends principally  on th e  oil con ten t of th e  
slack, which in  tu rn  is d ependen t on  th e  efficiency of pressing. H . G.

470. Solvent D ew axing and its B earing on M anufacture of W axes. R. Lee an d  E . S.
Xieholls. l i m e  Congrès M ond. Pétrole, 1937, 2 (Sect. 2), 9—13.— The au th o rs discuss 
solvent dew axing w ith  reference to  ch aracte r an d  q u a lity  of th e  w ax rem oved from  oil 
by th is  m ethod. I t  is possible to  o b ta in  “ slack w ax ” or p e tro la tum  (according to  
th e  stock which is trea te d ) w ith  a m uch  lower oil con ten t th a n  in  th e  p roducts obtained 
by cold-pressing o r co ld-settling  a n d  centrifuging. H igh-m elting pe tro latum s and  
petroleum  c-eresins m ay  be m ade by  sufficiently well separating  w ax from  oil.

A slack w ax con ta in ing  a  w ide range of waxes m ay  be first distilled in  vacuo to  
remove d istilla te  w ax, w hich m ay  be sw eated in  th e  usual way. The high-m elting 
residue m ay  yield p e tro la tu m  o r pe tro leum  ceresin. P . G. H .

471. Progress in  Centrifugal D e-w axin g . B. K . E ngel an d  X. O. B acklund. l im e  
Congrès M ond. Pétrole, 1937, 2 (Sect. 2), 25-30.— A description of m odem  m ethods 
for th e  con tinuous cen trifugal sep ara tio n  of w ax from  oils and  residues of varying 
origins. The choice of a su itab le  solvent is m ade a fte r labo ra to ry  tria ls. Special 
im portance is a tta ch e d  to  th e  “ heav y  solvent ” process, in  which chlorinated  hy d ro 
carbons are  used, e ith e r alone or in  ad m ix tu re  w ith  o th e r solvents. P . G. H .

472. D ifferentiation of Paraffins and Centrifugal D ew axing. M. B. B ru te. l im e  
Congrès M ond. Pétrole, 1937, 2 (Sect. 2), 43- 53.— The m icroscopical appearance 
(polarized ligh t) of P echelbronn  d istilla te s is used to  decide when dew axing m ust be 
effected by  cen trifug ing  in  place of cold pressing. Pressable w ax appeared  as large, 
ribbon-like crystals. X on-pressable w ax  consisted  of short, fine needles. The 
presence of a p ro p o rtio n  of crystallizable w ax (derived from  ligh ter fractions of th e
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oil) in non-pressable d istillate  d id  n o t influence m icroscopical appearance, b u t caused 
considerable increase in p our po in t of oil a f te r  cen trifugal dewaxing. After removal 
of the light wax fractions by steam  d istilla tio n  i t  is possible to  o b tain  oils w ith  good 
pour points.

From  their refraction and  crystalline  appearance th e  oil waxes for the  heavier 
distillates were judged to  approach ozokerite ceresin. R e-d istilla tion  w ithout vacuum 
converted them  in to  crystallized paraffins. X -R ay  sp ec tra  show th a t  th is trans
form ation is due to  m olecular chain shortening. P. G. H.

473. Microscopical Control of D ew axing. J .  F e rrau d . l im e  Congrès Mond. Pétrole, 
1937, 2 (Sect. 2), 55-62.— A definite re la tionsh ip  has been observed between the 
crystalline form of paraffin w ax an d  th e  efficiency w ith  which dewaxing may be 
effected, e ither by  cold pressing o r by  centrifugal trea tm e n t.

A technique is described for s tu d y in g  th e  various frac tions from  a  vacuum dis
tillation bench by m eans of a  polarizing m icroscope. T he in form ation  so obtained 
enables the  appropriate dewaxing conditions to  be applied  an d  m ay be of assistance 
in investigating dewaxing difficulties. P. G. H.

474. “  Carrier ”  D istillation Process for Asphalt and Lubricants. W . W . K raft and
W. J .  Bloomer. N at. Petrol. News, 22.2.39, 31 (8), R . 58.— T he process is a develop
m ent of the  well-established principle of th e  app lication  of th e  partial-pressure effect 
by the  introduction of a  th ird  vapour for th e  purpose of b e tte r  fractionation . In  con
sidering th e  substitu tion  of steam  as th e  “ carrier ” th e  desirable characteristics of 
the carrier are : (a) low m olecular w eight, (6) ab ility  to  condense completely at 
reasonably low pressures, (c) final boiling p o in t should  be a t  least 50° below the initial 
boiling point of th e  residue. In  th e  Coubrough process a  ligh t, non-viscous distillate
such as gas-oil or kerosine fulfils these requirem ents. I t  is m ixed w ith  the  charging
stock and removed from th e  top  of th e  vacuum  frac tio n a tin g  tow er and  re-circulated. 
The innovation is claimed to  increase th e  flexibility  of th e  p lan t an d  th e  quality and 
yield of the lubricating-oil fraction. H. G.

475. Influence of D istillation Conditions on Characteristics of M ineral Oils. A. Hanriot
and R. Weick. l im e  Congrès M ond. Pétrole, 1937, 2 (Sect. 2), 71-75.— The authors 
distilled crude oils by  high vacuum  and  b y  steam -d istilla tion  processes and  determined 
the viscosity, refractive index, an d  A.S.T.M. carbon-test characteristics of the result
ing distillates. They show th a t  th e  m ethod  of d is tilla tio n  appreciably  affects these 
characteristics. Up to  viscosities of E ngler 100° a t  50° C., th e  carbon-test figures and 
refractive indices are substan tia lly  identical for oils of equal v iscosity  w hether produced 
by high vacuum  or by  steam  d istillation . Above th is  v iscosity  lim it th e  high vacuum 
oils have carbon-test figures and  refractive indices appreciab ly  worse th an  the others, 
indicating the  presence of p roducts o th er th a n  those originally  present in the crude 
produced by therm al decom position.

Viscosity-Carbon Test and  V iscosity-R efractive In d ex  graphs are a  useful means 
of control, since abnorm al po in ts ind icate  th e  presence of such products. W. P.

476. Refining Lubricating Oils w ith A niline. A. V. K irsanov  an d  A. F . Novikova.
Nat. Petrol. News, 28.12.38, 30 (52), R . 616.— P u re  an iline  has been used as a  selective 
solvent in the  refining of a 290—350° C. cu t from  Chusovsky crude. Aniline was used 
in proportions varying from 1 : 4 to  2-5 : 1 an d  a t  tem p era tu res varying from 0° C. 
and 20° C., and  was recovered from  th e  ex tra c t by  w ashing w ith  d ilu te  HC1. The oils 
were separated into two fractions which differed from  each o ther by  th e  following 
am o u n ts: density, 0 04-0 08 ; refractive index, 0-023-0-096; iodine value, 8-11; 
average molecular weight, 21-46. The su lp h u r co n ten t of th e  original oil was 5-4% 
weight and the  separated  fractions con tained  0 -3 -l-5 %  m ore and  l-5-2-4%  less 
sulphur, respectively, th an  th e  original oil. The considerable differences between 
the properties of the  separated  fractions are tak en  as an  ind ication  th a t  aniline has 
a selective action on different and  definite hydrocarbons an d  th a t  i t  dissolves aromatic 
bodies and certain  su lphur bodies, leaving paraffinous bodies and  o ther sulphur 
compounds undissolved. H. G.
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477. Boiling-Film  H eat-T ransfer Coefficients in a Long-Tube Vertical Evaporator.
G. W. Stroebe a n d  E . M. B aker. Industr. Engng Chem., 1939, 31 (2), 200.—A vertical 
tube 1-76 in . i.d . 20 f t . long w as a rranged  so th a t  i t  could be fed a t  th e  base w ith  
liquid (water, sugar, o r “  D upanol ” solutions) a t  th e  boiling po in t. The tu b e  was 
steam  heated . Feed ra te s  varied  from  250 to  2,000 lb. p er hour. The resu lts  were 
correlated by th e  equ atio n  :

j. 7-8 X 106 X «°'1 
1 ~  tC  u \ 03

o * (A t,r»

where A, =  boiling liqu id  film hea t-tran sfe r coefficient, B .T .U ./(hr.) (sq. ft.) (°F.). 
v =  specific volum e of v ap our, cu. ft. /lb.
<7 =  surface tension , dynes/cm .

Al; =  liqu id  film  tem p era tu re  difference, °F.
Cp =  specific h ea t, B .T .U ./(lb .) (°F.).

¡j. =  viscosity, lb ./(ft.) (hr.).
lc =  th erm al co n d u ctiv ity , B .T .U ./(h r.) (sq. ft.) (°F./ft.).

The variables are based on th e  average liquid  tem pera tu re , and  th is  m ay be e s ti
m ated by m eans of a  c h a rt as a  function  overall tem pera tu re  difference, vapour head 
tem perature, feed ra te , liqu id  specific g rav ity , an d  specific volume.

The work does n o t allow te rm s to  be included for th e  dim ensions of th e  tube, b u t 
recalculation of th e  w ork  of o th e r observers on th e  basis of th e  above equation  
indicates a  tren d  tow ards lower coefficients w ith  decrease of boiling length . P . D.

478. Liquid Velocity and Coefficients of H eat Transfer in a Natural Circulation Evapora
tor. A. S. F o u s t, E . M. B aker, an d  W . L. B adger. Industr. Engng Chem., 1939, 
31 (2), 206.—E xperim en ts were m ade on th e  evapora tion  of w ater in  a  basket-type 
evaporator con ta in ing  th ir ty -o n e  2-5 in . o.d. tubes 48 in . long. The effects of tem 
perature drop an d  boiling p o in t on  th e  h ea t tran sfer coefficients an d  ra te  of circulation  
were investigated . P . D.

479. Steam -Film  H eat-T ransfer Coefficients for Vertical Tubes. E. M. B aker, E . W. 
Kazmark, an d  G. W . Stroebe. Industr. Engng Chem., 1939, 31 (2), 214.— Steam - 
film coefficients were m easured  for a  vertical tu b e  2 in. o.d. 20 ft. long. The resu lts  
obtained, together w ith  those of o th e r workers using  tubes of different leng th , can be 
represented by th e  equation  :

w * * — œ r
where ht =  s team  film  coefficient, B .T .U ./(h r.) (sq. ft.) (°F.).

¡x = viscosity, lb ./(ft.) (hr.), 
p =  density , lb ./cu . ft.
k =  th erm al co n d u ctiv ity , B .T .U ./(h r.) (sq. ft.) (°F./ft.).

L  =  leng th  of tu b e , ft.
Ai, =  s team  film tem p era tu re  difference, °F.

A =  la ten t h e a t of condensation , B .T .U ./lb . P . D.

480. Extension of P lant at the D estileria F iscal de la Plata. A non. Bol. Inform . 
Petroleras, Nov. 1938,15 (171), 104-106.— Decree au thorizing  in sta lla tio n  of a  topping, 
cracking, and  polym erization  p la n t a t  th e  above works for th e  purpose of securing 
an improved grade of p e tro l from  th e  crude oils dealt w ith  there . H . I .  L.

481. Patents on R efining. M anvers M ain Collieries, L td ., W . F . Carr, T. G. W ool- 
house, and  W . Green. E .P . 501,077, 21.2.39. Appl. 4.10.37. S team  trea tm e n t of 
acid sludge from  m ineral oil an d  benzole refining to  recover hydrocarbons an d  d ilu te  
acid.

W. W. K ra ft. U .S .P . 2,149,058, 28.2.39. Appl. 15.11.35. M ethod an d  ap p ara tu s  
for the  fractional d is tilla tio n  of petro leum  oils.
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W . J .  von P iotrow ski and  J .  W inkler. U .S .P . 2,151,147, 21.3.39. Appl. 23.10.37. 
P repara tion  of organic com pounds from  acid sludge ob tained  from  th e  refining of 
m ineral oils.

R . L. R ude. U .S.P. 2,152,155, 28.3.39. Appl. 30.9.35. M ethod of p ro tec tin g  
vacuum -creating equipm ent of d istilla tion  p lan ts. W . S. E . C.

482. Patents on D istillation. K odak, L td . E .P . 500,195, 30.1.39. Appl. 29.7.37. 
An im proved vacuum  d istillation  apparatus.

J . H . W . R . V an Tonningen. U .S.P. 2,149,943, 7.3.39. A ppl. 23.12.35. M ethod 
of fractionation  of hydrocarbons. W . S. E . C.

Chemistry and Physics of Petroleum.
483. Effect of Pressure on Viscosity of n-B utane and isoB utane. B. H . Sage, W . D. 
Yale, and  W . N. Lacey. Industr. Engng Chem., 1939, 31 (2), 223.— T he v iscosity  
of gaseous and  liquid norm al- an d  isobutane was m easured  over th e  tem p era tu re  
range 100-220° F ., and  a t  pressures up  to  2,000 lb. p er sq. in . The resu lts  a re  given 
in  tab u la r an d  graphical form . P . D.

484. Separation Processes : Separation of Isotopes by Fractional D istillation of W ater.
M. R andall and W . A. W ebb. Industr. Engng Chem., 1939, 31 (2), 227.—-A descrip
tio n  of th e  construction  and  m ethod  of operation  of tw o packed  colum ns used for 
concentrating deuterium  oxide from  w ater. P . D.

485. New Reaction for Unsaturated Hydrocarbons and Peroxides. E . L. Lederer. 
l im e  Congrès M ond. Pétrole, 1937, 2 (Sect. 2), 85-89.— The a u th o r studies colori- 
m etrically  th e  reaction  betw een u n sa tu ra ted  bodies an d  salts, form ed b y  th e  com 
bination  of m etals exh ib iting  variable valencies, w ith  carboxylic and  sulphonic acids 
of th e  aliphatic, arom atic, and  hydro-arom atic  series. Co a n d  M n sa lts  are s ta te d  
to  be m ost su itable for th is  purpose an d  a high sensitiv ity  is claimed.

Parallel w ith  th e  above colour reaction , th e  fo rm ation  of peroxides has been e s ta b 
lished in  an  appreciable am oun t for th e  u n sa tu ra ted  hydrocarbons an d  in  less q u an titie s  
for th e  sa tu ra ted  hydrocarbons.

The au th o r has used th e  reaction  of th e  Mn salts  for th e  estim ation  an d  e lim ination  
of peroxides.

A m ethod is described for th e  elim ination  of su lphur an d  its  com ponents by  th e  use 
of Ag salts. J .  K .

486. Thermal Stability of Butane and isoB utane. G. R . Schultze an d  H . W eller.
Oel u. Kohle, 1938, 14, 998-1011.— The ap p ara tu s  used  in  th is  w ork is described in  
deta il and  illu stra ted  by  diagram s, show ing how  i t  can  be used  to  investiga te  th e  
kinetics of th e  decom position b o th  of th e  pu re  b u tan es an d  of m ix tu res of th em  w ith  
nitrogen. Two m ethods were used  for analysis of th e  re su lta n t hydrocarbons based 
on fractional d istilla tion  a t  low an d  atm ospheric pressures, respectively. Olefines 
were confirmed by absorp tion  in  a so lu tion  of m ercuric n itra te  in  n itr ic  acid sa tu ra ted  
w ith  sodium  n itra te .

As a resu lt of analyses of th e  p roducts of decom position, i t  was deduced  th a t  th e  
prim ary  reactions a t  700° C. were :—-

In  th e  case of n -bu tane  :—■

15%
54%
1 6 %

13%
In  th e  case of isobutane :—
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I n  th e  first case th e  p rim ary  decom position consists in  th e  b reaking of bonds in  th e  
m iddle an d  a t  th e  end  of th e  molecule, w ith  evolution  of hydrogen, whereas in  th e  
la t te r  th e  bonds a t  th e  ends of th e  m olecule only are broken.

T he influence of tem p era tu re  an d  pressure an d  of th e  presence of in e r t d iluen ts 
was investiga ted , an d  th e  resu lts  were recorded w ith  num erous tab les an d  diagram s. 
Velocity co n stan ts  are given for th e  different reactions, an d  th e ir  dependence on 
tem p era tu re  is illu stra ted . F ina lly , from  considerations of th e  k inetics of th e  re 
actions, i t  w as concluded th a t  chain reactions, resu lting  from  th e  p roduction  of free 
rad icals, p lay  an  im p o rtan t p a r t  in  th e  complex decom position. T. T . D.

487. Stereoisom eric H exaethylcyciohexanes. H . K och and  H . S te inbrink. Brennst 
Chemie, 1.11.38, 19 (21), 407, 408.— In  con tinuation  of previous investiga tions (A bstr. 
No. 1331, 1938) a  new  hydrocarbon  has been iso lated  hav ing  a  m elting  p o in t of 104-7- 
105-0° C., a n d  h as been identified as th e  solid stereoisom eric hexaethylcf/clohexane. 
E lem en tary  analysis y ie ld ed : 85-51; 85-61% C, an d  14-33; 14-46% H  (calculated 
85-62% C ; 14-38% H ). M olecular w eight w as found to  be according to  B eckm ann 
250, 251, 253; according to  R a s t 248; an d  ebullioscopic according to  R iesche 246; 
theo re tically  252. L . R .

488. Chemical Constitution and V iscosity, w ith R eference to B enzene Hydrocarbons 
w ith  Longer Side-chains. A. W . Schm idt, G. H opp, an d  V. Schoeller. Oel u. Kohle, 
1938, 14, 985—990.— D istilla tion , fractional c rystallization , selective solvents, and  
ad so rp tio n  have all been suggested, w ith o u t success, as in s tru m en ts  to  a id  in  th e  
separa tion  of pu re  com pounds from  lubricating  oil or to  th row  lig h t on i ts  constitu tion . 
A n a lte rn a tiv e  is th e  syn thesis of lubricating  oil-like substances of know n com position 
a n d  com parison of p roperties w ith  th ose  of n a tu ra l lubricating  oils. A m o st im 
p o r ta n t p ro p e rty  for th is  purpose is th e  v iscosity -tem p era tu re  relationship .

T he dependence of th is  re la tion  on chem ical co n stitu tio n  is show n by  p lo ttin g  
“  m  ” (the co n stan t from  th e  W alth er form ula) ag a in st th e  num ber of carbon a tom s 
in  th e  m olecule. I n  th e  series C gH j-C ^H ^ + j, a  sm ooth  curve is obtained, “ rn ” 
decreasing as th e  num ber of carbon a tom s in  th e  side-chain increases. F rom  th e  d a ta  
on  paraffins published  by  E v an s , th e  au th o rs  show th a t  in  th is  series too th e  value 
of “ m  ” decreases w ith  increasing  chain-length , an d  a ttr ib u te  th e ir  sim ilar re su lts  
w ith  th e  a lkylbenzenes to  th e  increasing  im portance of th e  side-chain as i t s  len g th  
increases an d  th e  molecule becom es essentially  paraffinic.

T he au th o rs  observe a sim ilar re la tionsh ip  betw een “ m  ”  an d  th e  num ber of carbon 
a to m s in  th e  molecule in  th e  m onochlorparaffins.

B y  ex trapo la tion , i t  should  be possible to  estim ate , from  m easurem ents on lower 
m em bers of th e  series, th e  v isco sity -tem p era tu re  re la tionsh ip  of h igher m em bers, 
w hich would be very  difficult to  synthesize an d  m easure d irectly . R eciprocally , 
from  th e  v isco sity -tem p era tu re  re la tionsh ips of th e  n a tu ra l lub ricating  oils i t  m ay  be 
possib le to  o b ta in  a  clue as to  th e ir  com position. T. T . D.

489. Experim ental R esearches on the Inflam m ability of the Vapours of Som e Com
bustible Liquids. J .  B aron. A n n . Off. Combust, liq., 1938, (5), 875-947.— A fter a  
discussion of th e  th eo ry  a n d  previous work, th e  a p p a ra tu s  used  is described. The 
m ethod  used is th e  s ta tic  m ethod , som etim es called th e  pyrom eter m ethod . The 
effect of d ifferent oxygen-com bustible ra tio s w as tr ied  tog e th e r w ith  th e  effect of 
in e rt gases, e.g., N 2 an d  C 0 2, all experim ents being carried o u t a t  p ressures of 700 m m . 
of m ercury  o r lower. In h ib ito rs , such as aceta ldehyde and  P b E t4, were also tried . 
W ith  e th y l e th e r increase in  th e  concentra tion  of N 2 lowers th e  spontaneous ign ition  
tem p era tu re  (S.I.T .), and  a  decrease in  th e  oxygen ra tio  from  6 to  0-5 : 1 causes a 
s ligh t increase. 0O 2 also causes a  decrease in  S .I.T ., b u t lowering th e  p ressure causes 
a  sligh t increase. These resu lts  conform  w ith  w h a t w ould be expected  from  th e  
chain  theo ry . A dditions of aceta ldehyde and  P b E t4 cause an  increase in  th e  S .I.T . 
T he condition  of th e  w alls of th e  pyrom eter affect th e  resu lts , an d  i t  w as found  th a t  
a fte r  th e  use of P b E t4 i t  was im possible to  reproduce previous figures, ap p aren tly  
due to  PbO  hav ing  com bined w ith  th e  glass. T he critical p ressure of in flam m ability  
gives th e  c ritica l tem p era tu re  =  221 i  0-5°*C. for m ix tu res of e ther, oxygen, an d
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inert gas. I t  is also found th a t  th e  p ro duct of th e  p a rtia l p ressures of e th e r an d  oxygen 
equal a constant, K  =  49. N orm al p ropyl e th e r behaves in  a  sim ilar m anner to  e th y l 
ether. E xperim ents w ith  acetaldehyde show th a t  p ressure has a  m uch g reater effect 
th a n  w ith  e th y l e ther. Also increasing  th e  richness of th e  m ix tu re  gives first a 
lowering and  th en  an  increase in  th e  S .I.T . H . L . W .

490. Separation of 1 : 2 :  4-TrimethylcycZohexane and an fsoN onane from  a Mid- 
Continent Petroleum . J .  D. W hite  an d  A. R . Glasgow, J r .  B ur. Stand. J . Res. Wash., 
1939, 22, 137-152.—A frac tion  b .p t. 130-145° C. from  a n  O klahom a crude w as tre a te d  
w ith  liquid S 0 2 to  e x trac t arom atics, th e  im m iscible p o rtio n  red istilled , an d  th e  
fraction  boiling a t  140-145° C. trea te d  w ith  silica gel.

The residual oil consisting of paraffins an d  n ap h th en es was th e n  d istilled  a t  215 
m m. H g  and  separated  in to  tw o m ain  frac tions, one b .p t. 101-102-2° C. a n d  a lready  
dealt w ith , th e  o th er b .p t. 98-99° C.

The la tte r  fraction  was found to  consist of n o n anaph thenes an d  isononanes, and  
was separated  by  d istilla tion  a t  215 m m . H g  in to  one p o rtio n  con ta in ing  th e  b u lk  of 
th e  naphthenes an d  an o th er rich in  paraffins. F ro m  th e  form er nearly  p u re  1 : 2 : 4 -  
trimethylci/cZohexane was iso lated  by  crystallization  from  so lu tion  in  dichlorodifluoro- 
m ethane, w hilst continued d istilla tio n  of th e  la t te r  a t  norm al p ressure  a lte rn a ted  
w ith  d istilla tion  a t  215 m m . H g  yielded a  frac tion  co n ta in ing  85 m ole-%  of a n  iso- 
nonane—probably  2 : 3-dim ethylheptane.

W ith  reference to  th is  m ethod  of separation  of th e  paraffinic fraction , i t  is a  general 
principle th a t  w ith  paraffins, nap h th en es , and  arom atics boiling a t  nearly  th e  sam e 
tem perature, m em bers of one class differ m ateria lly  from  those  of a n o th e r class in  
th e  change of th e ir  v apour p ressure  w ith  tem pera tu re . B ecause of th is , a  b in ary  
m ix tu re  composed of a  paraffin and  n ap h th en e  boiling close to g e th e r can  have  th e  
p a rtia l pressures of i ts  com ponents so a lte red  as to  enhance th e ir  sep ara tio n  by  
fractional d istilla tion  or to  reverse th e  order in  which th ey  d istil.

The boiling p o in t, freezing point, density , refractive  index, an d  critical solu tion  
tem pera tu re  in  aniline have  been determ ined  for th e  1 : 2 : 4-trimethylcycZohexane 
and  th e  isononane.

Comparison of th e  p roperties of th e  n ap h th en e  w ith  those  reported  for i ts  syn th e tic  
stereoisom ers ind icates th a t  th e  petro leum  hydrocarbon  is  e ith e r l-rij-2-,,^,-4-^- 
trimethylcycZohexane, or 1-eis-2-!roM-4-(r(!f|J-trimethylcycZohoxane.

T his n aph thene  co n stitu tes  ab ou t 0-1% an d  th e  isononane ab o u t 0-05% of th e  
original petroleum . D. L. S.

491. Summary oi an Investigation of the Composition of a  M id-Continent Petroleum  
Distillate Boiling between 100° C. and 130° C. R . T. Leslie. B ur. Stand. J .  Res. 
Wash., 1939, 22, 153-170.—This paper sum m arizes th e  w ork  done since 1929, and  
includes some new  in form ation  ob tained  since th e  publica tion  of previous specialized 
and  sum m ary papers.

A bout 6 % vol. of th e  to ta l  crude d istilled  betw een 100 an d  130° C. an d  130 litres 
of th is  fraction  were ob tained  a fte r th e  first lab o ra to ry  d is tilla tion . T he co nstituen ts 
of ab o u t one-six th  of th e  volum e of th is  frac tion  were identified or characterized by 
physical properties, isolated or concen tra ted , an d  th e ir  concen tra tion  in  th e  crude 
estim ated.

A bout vol. rem ained as unidentified  d istilla te , and  consisted of a b o u t one-tw elfth 
vol. of m aterial, of which th e  co n stitu tio n  was only p red ic ted , an d  a b o u t J vol. of 
add itional quan tities of constitu en ts  isolated previously. T he rem ainder was lost 
during  th e  investigation  or fell outside th e  range on subsequent d istillations.

Photom icrographic stud ies were m ade of those concen tra tions of d is tilla te s which 
could be crystallized.

A tab le  is included which sum m arizes m ost of th e  conclusions reached in  th e  in 
vestigation. This gives, in  ad d ition  to  th e  relative q u an tities of co n stitu en ts  actually  
isolated, conclusions as to  th e  probable presence or absence of each of th e  o th e r 
hydrocarbons boiling a t  98-131° C. on  which d a ta  have  been found  in  lite ra tu re .

D. L. S.
See also A bstract No. 530.
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Analysis and Testing.
492. D eterm ination of Gum in Oils H eavier than K erosine. F . L. Sm ith  a n d  E . B. 
Shannon . Refiner, 1939, 18, 53.— According to  th e  au th o rs , th e  following m ethod  
of estim a tin g  gum  is su itab le  for oils to  which th e  a ir  je t  m ethod  (A.S.T.M. D .381 
3 4 t ) can n o t be applied . 100 m l. of th e  sam ple a re  d ilu ted  w ith  50 m l. 80° petro leum  
n a p h th a  in  a  500-ml. sep ara tin g  funnel an d  20 m l. of abso lu te  e th an o l a re  added. 
A fter 30 sec. vigorous shak ing  10 ml. of d istilled  w a ter are added  an d  a  sw irling m otion  
is applied . T he em ulsion is allowed to  b reak, add ing  5 m l. w a ter if necessary. The 
a lcohol-w ater layer is transferred  to  a  beaker. T he e x trac tio n  is repea ted  tw ice on 
th e  oil layer. T he to ta l  a lcohol-w ater e x tra c t is w ashed w ith  80° n a p h th a  to  rem ove 
an y  oil, th en  evapora ted  in  a  ta rre d  glass dish on  a  steam  b a th , a n d  finally h ea ted  for 
12 hr. in  a  constan t-tem p era tu re  oven a t  212° F . to  220° F . G. R . N.

493. M iscibility R elations in Solvent D ew axing. F . W . H all a n d  B. Y . M cCarthy. 
l im e  Congrés M ond. Pétrole, 1937, 2 (Sect. 2), 15-24.— T he factors involved in  th e  choice 
o f conditions for dew axing b y  m eans of ketone-benzo l solvent are discussed.

A cloud-point te s t  m akes i t  possible to  estab lish  tem p era tu res of in itia l separation  
of w ax, oil, solid benzol, a n d  w ater. A n a p p a ra tu s  is described an d  in te rp re ta tio n  
of phase d iagram s is explained.

A m ethod  of determ in ing  w ax co n ten t in  charge s tock  is also given. T his is based 
on th e  change in  th e  ra tio  so lvent in  w axy so lu tion  : so lvent in  dew axed filtra te .

P . G. H .

494. Observations on Fractionation of Paraffins. M. B ertran d . l im e  Congrés M ond. 
Pétrole, 1937, 2 (Sect. 2), 31-34.— T he m elting  p o in t of paraffin  contained in  a  given 
d is tilla te  o r re-cycled p ro d u c t m ay  be gauged from  th e  congealing p o in t of th e  para- 
ffinous oil (cooling curve, ro ta tin g  therm om eter, or A.S.T.M. m ethods m ay  be used). 
C urves a re  given show ing re la tionsh ip  betw een percentage paraffin of different m elting  
p o in ts  a n d  congealing p o in t of oil. T he re la tionsh ip  is  linear above 40%  paraffin 
con ten t. A  curve is  also given show ing corrections for various viscosities of oil.

P rac tica l app lications of th e  curves a re  given, of which th e  chief is  th e  calculation 
of th e  p ro p o rtio n  an d  m elting  p o in t of paraffin  contained in  a  paraffinous oil. I n  
th is  case i t  is  necessary  to  know  th e  den sity , congealing p o in t, an d  v iscosity  of th e  oil 
before an d  a fte r  cold filtra tion . P . G. H .

495. Identification of Paraffin in Ozokerite /Paraffin M ixtures. P. Woog, J .  G ivaudon, 
an d  Chm elevsky. l im e  Congrés M ond. Pétrole, 1937, 2 (Sect. 2), 35-41.— T he au th o rs  
d iscrim inate  betw een paraffin  an d  ozokerite by  m eans of th e  h igh-m elting  co n stitu en ts  
w hich characterize ozokerite.

D istilla tion  curves of paraffin (obtained by  d is tilla tio n  in  cathodic vacuum ) are 
regular, w h ilst those  of ozokerite, o r  m ix tu res w ith  paraffin, consist of tw o p a rts . 
T he second, steep ly  rising  p a r t  of th e  curve re la tes to  th e  high-m elting  constitu en ts . 
T he de tection  of frac tions m elting  a t  least a t  85° C. ind ica tes th a t  ozokerite is p resen t. 
A fractional c rystallization  from  so lution  a t  0° C. m ay  be used  in  place of d istillation .

P . G. H .

496. Estim ation of Paraffin in Petroleum  Products. A. Spack. l im e  Congrés M ond. 
Pétrole, 1937, 2 (Sect. 2), 67-69.— I n  th e  usual m ethods of p rec ip ita ting  w ax from  oil 
b y  m eans of so lven ts i t  is found  th a t  v a ria tio n  in  m elting  p o in t an d  percentage w ax 
occurs from  one te s t  to  an o th er. T he a u th o r’s m ethod  is based on sim ultaneous 
v a ria tio n  in  th e  percen tage an d  m elting  p o in t of w ax p rec ip ita ted  from  a  given so lven t 
a t  different tem pera tu res .

T he re la tionsh ip  betw een percen tage an d  m elting  p o in t of w ax is linear. I t  is 
possible to  read  off from  g raph  th e  p ro p o rtio n  of w ax of an y  selected p o in t w hich is 
ob tainab le  from  a n  oil.

I f  acetone be used  as th e  so lvent, asp h a ltic  m ate ria l is p rec ip ita ted , an d  m ay  be 
filtered  off before th e  o il-w ax  so lu tion  is cooled. P . G. H .

N
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497 Standard Method and New Apparatus for A nalyses of Pyroschists and L ignites.
J .  B arlot. l im e  Congrès M ond. Pétrole, 1937, 2 (Sect. 2), 77-80.— T he a u th o r  describes 
a m ethod of analysis an d  an  ap p ara tu s  for th e  q u an tita tiv e  estim a tio n  of y ields of oil 
b y  pyrolysis. A nalysis involves (a) th e  d e te rm in a tio n  of th e  to ta l  organic m a tte r , 
which is dispersed in  a  m ineral m ass which h as to  be e lim inated , (6) th e  assessm ent 
of th e  quality  of th e  m ateria l by  processing q u a n tita tiv e ly  to  de te rm ine  oil yield.

The m ethod of analysis consists in  sub jecting  a  w ell-pulverized sam ple to  th e  
following procedure : (1) rem ove soluble b itu m en s b y  e x tra c tio n  w ith  benzene, 
carbon tetrachloride , e tc . ; (2) e x tra c t w ith  HC1 to  rem ove carbonates of alkaline 
earths, iron , and  alum in ium  sa lts , e tc . ; (3) e x tra c t w ith  H F  an d  H 2S 0 4 to  
remove silicates. The residue th en  consists of organic m a tte r  to g e th e r w ith  p y rite s 
an d  traces of silica. These a re  determ ined  on a liquo t p o rtio n s , th u s  giving to ta l 
organic m aterial.

The m ethod  of processing consists in  h ea tin g  a b o u t 1 kg. of m ate ria l in  an  iron 
tu b e  in  an  electric furnace a n d  collecting th e  w a ter an d  oil so form ed in  a  series of 
washers. The ap p ara tu s  is described in  d e ta il a n d  p e rm its  of th e  p rocess being 
carried o u t e ith e r w ith  or w ith o u t a  s tream  of in e r t  gas o r w ith  a  s tream  of reactive 
gas, e.g., hydrogen. T he am o u n ts of w ater, oil, an d  su lp h u r p ro d u c ts  (nam ely, H 2S) 
are m easured. W . P .

498. Continuous D istillation Apparatus for Laboratory U se. G. de Pon te . l im e  
Congrès M ond. Pétrole, 1937, 2 (Sect. 2), 81-83.— The a p p ara tu s , which is based on 
th e  principles of W alther, is  designed to  reproduce in d u str ia l p ipe-still conditions on 
a  labora to ry  scale. I t  consists of a  long m eta l tu b e  w ound in  a  sp ira l an d  im m ersed 
in  a  m olten  m eta l b a th . T he tem p era tu re  of th e  b a th  is reg u la ted  b y  a  th erm o 
regulato r which controls th e  tem p era tu re  of th e  liquid  leaving th e  tu b e . T he frac tio n a t
ing colum n consists of a long tu b e  hav ing  an  in te rn al reflux an d  div ided in to  a  num ber 
of u n its , each hav ing  a  w orm  condenser ac tu a tin g  th e  reflux. A therm o-regu la to r 
controls th e  tem p era tu re  of each u n it. T he b o tto m  of th e  colum n h as a n  a n n u la r  
space to  receive th e  condensate. The whole ap p a ra tu s  is h ea t in su la ted . Receiving 
vessels are connected by  m eans of norm al g round  jo in ts  to  each u n it  of th e  colum n, 
these  being in  tu rn  connected to  a  com m on vacuum  line. T he ap p a ra tu s  p e rm its  
a ll th e  operations of d is tilla tio n  an d  rectification  to  be  carried  o u t a t  a tm ospheric 
pressure, in  vacuo, u n d er pressure, an d  in  a  cu rren t of steam . T he d is tilla tio n  speed 
should  n o t be allowed to  exceed 2-3  litre s /h r . in  order to  m ain ta in  th e  in te rn a l pressure  
a t  a  few m m . of Hg. I f  m ercury-vapour pum ps are  em ployed, i t  is essen tia l to  in se rt 
a  fro th  separato r, in  order to  p rev en t th e  fo rm ation  of m ixed oil—m ercury  vapours 
which corrode th e  pum ps. I t  is also possible to  collect th e  “ d ry  ” gases by  connecting 
a  silica-gel tu b e  to  th e  com m on vacuum  a n d /o r p ressu re  line. M. M. L.

499. Simple Calorimeter for Rapid D eterm ination of Calorific V alues of Liquid Fuels.
P. Woog, J .  G ivaudon, an d  P a u le tte  D acheux. l im e  Congrès M ond. Pétrole, 1937, 
2 (Sect. 2), 91—95.— A calorim eter consisting  of a  d irect-read ing  therm oelectric  Fery  
bom b is described. T em perature  rise  is appreciable, rap id , a n d  regular, an d  is 
m easured by  m eans of a  therm ocouple, th e  recording m illivo ltm eter being  calib ra ted  
to  record calorific values d irectly . T he original form  of a p p a ra tu s  w as n o t reliable, 
b u t sa tisfactory  resu lts  a re  claim ed for a  m odified form  of F ery  bom b im m ersed in  
a liquid of low specific h e a t (perchlorethylene). M. M. L.

500. Determ ination of the V apour-locking Tendency of Gasolines. P . W oog, R. 
Sigwalt, and  Mlle, de Mouillac. l im e  Congrès M ond. Pétrole, 1937, 2 (Sect. 2), 97- 
100.—The gasoline u nder te s t  is led, by  w ay of a  constan t-level device con ta in ing  a 
carb u re tto r float valve, th ro u g h  a  copper sp ira l (1) an d  a  specially designed, vertical 
glass tu b e  (2). (1) an d  (2) a re  im m ersed in  a  w a ter-jacket th ro u g h  w hich w a ter from 
a therm o sta t a t  any  desired tem p era tu re  can be passed. A w ater-pum p an d  M ario tte  
tu b e  connected to  th e  o th er end of th e  system  m ain ta in  a  co n stan t vacuum  of 1 m. 
of w ater. One ty p e  of tu b e  (2) con ta ins a  glass bell fitted  w ith  a  m etallic  d iaphragm , 
th e  o ther has a bulb blown eccentrically to  i ts  ax is, w hereby in  each case th e  appearance 
of vapour-lock in  th e  system  can be observed.

The tem perature  of th e  w ater in  th e  w ater-jacket is ra ised  u n til  vapour-lock m akes
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i ts  appearance, w hen th e  tem p era tu re  is  n o ted . A lthough  th e  re su lts  o b ta ined  on 
fuels by  th is  m eth o d  class th e m  in  th e  sam e order as th e ir  v ap o u r pressures (Reid), 
th e  au th o rs  do  n o t consider th a t  th is  is conclusive, a s only  te n  fuels have  been 
exam ined. T. M. B. M.

501. Graphical R epresentation of Control Tests E m ployed in  Petroleum  R efining.
R . P im or. l im e  Congrès M ond. Pétrole, 1937, 2 (Sect. 2), 101-106.— A  c h a rt of te s ts  
is given in  w hich te s ts  are  listed  as abscissae a n d  p ro d u c ts  as o rd inates , sym bols being 
used  to  ind ica te  for each p ro d u c t th e  te s ts  w hich a re  essential, aux iliary , unnecessary , 
an d  im possible. F ro m  th is  i t  is  im m ediately  ap p are n t as to  w hich te s ts  m u s t be 
applied  to  a  certa in  p ro duct an d  to  w hich p ro d u c ts  a  given te s t  is applicable.

W . T.

502. Advances in  the Technique of D esorption Gas A nalysis. R . H enjes. Oel u. 
Kohle, 1938, 14, 1079-1083.— T he a u th o r  gives a  fu ll descrip tion  of a p p a ra tu s  for th e  
analysis of m ix tu res of hydrocarbons, w ith  special reference to  n a tu ra l gases, b y  
adso rp tion  an d  desorp tion  from  active  carbon. T he ind iv idual gases on desorp tion  
are characterized b y  m easurem ents of th e ir  th e rm al conductiv ities, th e  a p p a ra tu s  
being calib ra ted  for th is  pu rpose  w ith  a reference gas. Since a ir  has a  th e rm al con
d u c tiv ity  in te rm ed ia te  betw een th a t  of m ethane  a n d  th e  h igher hydrocarbons, i t  
m ay  be used  w ith  adv an tag e  fo r th is  purpose. A n electrical c ircu it fo r th e  m easure
m en t of th e  con d u ctiv ity  is described, th e  deflection of a  galvanom eter being  p ro 
p o rtiona l to  th e  conductiv ity . Since on ly  com parative  read ings a re  requ ired , i t  is 
arranged  th a t  th e  ga lvanom eter sha ll read  zero w hen th e  a p p a ra tu s  is  filled w ith  th e  
reference gas, a n d  th e  analysis is  followed b y  p lo ttin g  m illiv o lts  ag a in st th e  volum es of 
gas evolved.

Typical analysis d a ta  are g iven show ing good separa tion  of helium , n itrogen, carbon 
dioxide, an d  paraffins from  m ethane  to  th e  bu tan es. ¡«oButane is  sep ara ted  from  
n-bu tane, b u t  th e  d iv ision  is n o t ve ry  sharp  ; olefines can n o t be separa ted  from  th e  
analogous paraffins w ith  th e  excep tion  of e thy lene  from  e th an e. T his, how ever, is 
n o t im p o rtan t, as th e  frac tions con ta in ing  paraffins an d  olefines w ith  th e  sam e nu m b er 
of carbon a tom s can  be analysed  in  th e  no rm al w ay w ith  brom ine w ater.

T he a u th o r  stresses th e  ad v an tages of th is  m ethod  com pared w ith  fractional d is
tilla tio n , b o th  as regards tim e tak e n  for th e  analysis, th e  p u r ity  of th e  fractions 
ob tained , a n d  th e  ease of m anipu lation . T . T . D.

503. U ltra-violet Absorption as a Basis of a New M ethod for the E stim ation  of A rom atics 
in  Fuels and Lubricating Oils. F . Ja c te s . Oel u. Kohle, 1938, 14, 1012-1033.—  
In v estig a tio n s of th e  com position of petro leum s a re  concerned in  general w ith  th e  
q u an titie s  of paraffins, nap h th en es , olefines, an d  arom atics p resen t, as de term ination  
of th e  ind iv idual com pounds is im practicable, if  n o t im possible. E v en  so, th is  analysis 
in to  groups is  applicable only  to  gasolines, a n d  depends on th e  v a ry in g  re ac tiv ity  of 
th e  different ty p es  tow ards sulphuric acid. Since th e re  is  no  sharp  d ifferentia tion  
betw een th e  reac tiv ity  of th e  different classes, m ethods based on th is  separation  are 
bound to  involve th e  in troduction  of errors, to  w hich m u st be added  th ose  due to  
so lu tion  of p ro d u c ts  of reac tion  in  th e  gasoline layer. T he erro r invo lved  varies 
enorm ously w ith  th e  concentra tion  of th e  acid  a n d  th e  conditions of th e  reaction  
a n d  even w hen th e  sam e m eth o d  is  used  on gasolines of different ty p es  a n d  origins.

I t  is suggested th a t  th e  m easurem ent of u ltra -v io le t ab so rp tio n  m ay  solve th is  
problem . E xtensive  w ork on th e  re la tionsh ip  betw een u ltra -v io le t ab so rp tion  and  
th e  co n stitu tio n  of benzene hom ologues shows th a t  i t  is  possible to  m ake a  q u a n tita 
t iv e  estim ation  of th e  a rom atics in  gasoline b y  m eans of u ltra -v io le t absorp tion . 
The ex tin c tio n  coefficients a t  2600-2700 À.U. of all arom atics boiling below 200° C. 
a t  a tm ospheric  p ressu re  th a t  a re  likely to  occur in  gasoline have  been m easured , and  
from  these  values have  been calcula ted  m ean ex tin c tio n  coefficients applicable to  th e  
a rom atics in  th e  whole gasoline frac tion , an d  to  th o se  boiling  up  to  95° C., 95-122° C., 
122-150° C., a n d  150-200° C. H ence, b y  m easuring  th e  ab so rp tio n  of th e  gasoline 
a t  2,600-2,700 A .U ., th e  a rom atic  co n ten t can  be  calcu la ted  in  m oles p e r  litre , a n d  
by th e  use  of m ean  m ol. w t. a n d  m ean sp . gr. be converted  in to  volum e percentages.

F rom  a  critica l ex am ination  of th e  accuracy  of th e  m eth o d  a n  e rro r of n o t m ore
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th an  ±  10% of th e  am ount found should be expected, b u t  experim ental work has 
shown th a t  th e  actual error is usually  less th a n  ±  5% .

This q u an tita tiv e  estim ation  of arom atics is confined to  th e  gasoline range. W ith  
increasing boiling po in t th e  num ber of possible arom atics increases rap id ly , as does 
also th e  num ber actually  p resen t in  petroleum . F u rth e r , th e  p o sitio n  an d  in ten sitie s  
of th e  m axim a are m ore varied  as a  re su lt of th e  presence of d e riva tives n o t only  of 
benzene, b u t also of naph tha lene  and  o th er condensed ring  system s.

W ork on a  large num ber of comm ercial an d  syn th e tic  lu b rica tin g  oils show s th a t ,  
w ithout knowledge of th e  absorp tion  curves of variously  su b s titu te d  polynuclear 
compounds, th e  absorption  of lubricating  oils can n o t be  q u a n tita tiv e ly  in te rp reted , 
and only a  suggestion of th e  co n stitu tio n  and  am o u n t of th e  a rom atic  co n stitu en ts  
can be obtained.

More work on th is  subject is of g reat im portance, especially as th e  ring  analysis 
m ethod of V lugter, W aterm an, an d  V an W esten— a t p resen t th e  only  o th e r m ethod 
available for giving an  ind ica tion  of th e  a rom atic  co n ten t of lu b rica tin g  oil— gives 
values which are n o t m ore th a n  of th e  rig h t order of m agn itude, an d  fails in  lim iting

504. Viscosity and Lubrication. G. Vogelpohl. Oel u. Kohle, 1938, 14, 991-997.— In  
laboratory  m easurem ents of th e  v iscosity  of oil in  bulk, th e  tem p era tu re  can  be con
trolled to  0-01° C. by  th e  use of a  th e rm o s ta t ; in  th e  case of v iscosity  m easurem ents 
on th in  films of oil, g reat difficulty is  encountered  in  e s tim a tin g  th e  tem pera tu re, 
which m ay v ary  th roughou t th e  film. I n  th is  p ap er a  m ass of w ork on th e  subject 
is critically reviewed u nder th e  h e a d in g s : m ethods of m easu ring  te m p e ra tu re ; 
resu lts from these  m easu rem en ts; calculation of m ean values ; tem p era tu re  fluctua
tio n  across th e  f ilm ; m ethods of estim ating  th e  actu a l tem pera tu re .

The questions dealt w ith  are d irectly  connected w ith  th e  prob lem  of “ oiliness,” 
which is dependent on th e  assum ption of “ uniform  v iscosity  ” in  th e  bearing. As a 
resu lt of work on th e  m easurem ent of th e  actu al tem p era tu re  of th e  oil film, i t  is  sug
gested th a t  in  those experim ents th e  resu lts  of which led to  th e  conception  of oiliness, 
etc., th e  viscosity w as n o t uniform  th ro u g h o u t. T. T. D.

505. Determ ination of Sulphur in Light Refined Petroleum  Oils. W . A. Schulze, 
V. W . W ilson, and  A. E . Buell. Oil G asJ ., 23.3.39, 37 (45), 76.—M odifications of the 
E th y l Corporation m ethod  for de term ination  of to ta l  su lp h u r co n ten t by  th e  lam p 
m ethod are described. I t  h as been found th a t  in  th e  presence of a ir, a t  th e  ordinary  
tem peratures realized d u ring  th e  com bustion  of gasoline in  a ir, som e n itrogen  is 
oxidized, resulting  in  form ation  of n itric  acid, which reac ts  w ith  th e  carb o n a te  absorber 
solution, th u s  giving incorrect re su lts  for su lp h u r co n ten t of th e  gasoline. T he am ount 
of n itra te  found in  th e  absorber so lu tion  varies from  one analysis to  a n o th e r  owing 
to  varia tion  in  flame tem pera tu re. T he use of a ir  o r com m ercial oxygen (which 
norm ally contains 0-25-0-5% N 2) is therefore  su b s titu te d  by  a  carbon  d ioxide-oxygen 
atm osphere, using 27-30%  vol. of com m ercial w elders’ oxygen a n d  73—70%  vol. of 
dry  C 02 gas. T his m ethod  also has th e  advan tage  of e lim in a tin g  th e  u sua l air- 
purifying tube. R esu lts  of te s ts  carried o u t com paring  re su lts  by  th e  a ir  m ethod, 
corrected for n itra te  form ation, an d  by th e  C 0 2- 0 2 m eth o d  are  tab u la te d , a n d  show 
good agreem ent. Should th e  p roduct te s te d  con ta in  n itro g en  com pounds, then  
n itra te  determ inations m u st be m ade on th e  sam ples a fte r  t it r a tio n , since a  portion  
of th e  n itrogen presen t is oxidized. Six te s ts  carried  o u t on  a  fuel of 0-182 sulphur 
content gave a  m axim um  deviation of 0 001 %  in  resu lts . A descrip tion  an d  illu s tra 
tions of various p a r ts  of th e  ap p ara tu s  an d  assem bly a re  p rov ided . L am ps of 5 ml. 
capacity  are provided for oils of h igh  su lp h u r co n ten t a n d  lam ps of 30 m l. capacity  
for oils of low su lphur content. The reagents em ployed are  sodium  carbonate  solu
tion  of 0-05V, hydrochloric or su lphuric  acid  of 0 -05.Y a n d  m ethy l-orange solution 
0-2 gm. in  100 ml. of distilled  w ater. 10 ml. of acid m u s t n eu tra lize  exac tly  10 ml. 
of carbonate solution. Procedure for cleaning absorbers, a d ju s tm e n t of pressure, 
burning of sample, an d  rem oval of carbonate  so lu tion  from  abso rber is fu lly  described. 
In  titra tin g , a  reference b lank  is p repared  by p ip e ttin g  10 ml. of carb o n a te  solution 
in to  a clean flask, d ilu ting  to  sam e volum e as te s t  sam ples, add in g  tw-o drops of m ethyl- 
orange indicator and  neutralizing th e  sam ple. T he te s t  sam ple is  t i t r a te d  w ith  acid
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u n til th e  so lu tion  colour m atches th e  reference b lank . Two drops of acid a re  th en  
added to  th e  reference b lank . T he am o u n t of acid added  to  th e  te s t  sam ple to  m atch  
th e  a lte red  shade of th e  reference b lan k  is e stim a ted  to  th e  frac tion  of a  d rop. The 
shade of th e  acidified b lan k  is easier to  m atch  th a n  th e  n eu tra l sam ple, a n d  a  correction 
can be m ade to  th e  n eu tra liza tio n  v alue  of th e  te s t  sam ple. D uplicate  d e term ina tions 
should n o t differ by  m ore th a n  0 0005%  if th e  su lp h u r co n ten t is u n d e r 0 03% , 0 001 %  
if betw een 0-03 an d  0 07, o r 0-0015% if 0-07 an d  higher. R . A. E .

506. Accurate Fractionation of Hydrocarbon Blends. H . B rueckner. Brennst. 
Chemie, 1.1.39, 20 (1), 9, 10.— I n  a  p rev ious a rtic le  (A bstr. No. 166, 1939) H . M acura 
and  H . G rosse-O etringhaus claim ed th a t  th e  m ethod  of accu ra te  frac tiona tion  given 
by th e  a u th o r is unsu itab le  for engine benzoles con tain ing  less th a n  10%  toluene.

The a u th o r p resen ts  te s t  re su lts  w ith  b lends con tain ing  less th a n  10%  to luene  
and  shows th a t  con ten ts as low as 2%  can be de tected  by  h is  original m ethod . D eta ils  
of te s t  procedure given in  th e  a rtic le  referred  to  a re  p a r tly  in  agreem ent w ith  th e  
description given by  th e  a u th o r several years ago, w h ilst no essen tia l im provem ents 
have been suggested. L. R .

507. Laboratory Study of Condensate. W . F . F u lto n . Oil Gas J .,  23.3.39, 37 (45), 
104.—-To ensure  th e  rep resen ta tiv e  n a tu re  of th e  sam ples of gas an d  liqu id , th e  well 
is allowed to  p roduce a t  th e  desired  ra te  for a  s tab iliza tio n  period of a t  least 24 h r. 
before sam pling. T he sam pling period m ay  ex ten d  over th e  following 24 h r., th e  gas 
flow being m etered  a n d  th e  liquid  production  determ ined  preferab ly  in  th e  separator. 
L iquid  sam ples a re  tak e n  u n d e r sep ara to r p ressure  by  dow nw ard d isplacem ent of 
m ercury, and  gas sam ples a re  tak e n  a t  sep ara to r p ressure  from  ta p s  located  a t  th e  
blow-off on th e  dow n-stream  side of th e  separa to r. C ontainers an d  procedure used  
are described. A gas sam ple is analysed  in  a  Podbieln iak  low -tem perature  frac tio n a 
tio n  ap p a ra tu s  for all hydrocarbons ligh ter th a n  h e p ta n e ; n itrogen  is de term ined  by 
in terferom eter in  th e  m ethane  frac tio n  an d  C 0 2 b y  ab so rp tion  in  K O H . A 50-c.c. 
cylinder of liqu id  is analysed  an d  th e  volum e, den sity  an d  m ol. w t. of th e  hep tan es 
an d  heavier frac tion  a re  determ ined  in  order th a t  th e  analysis can  be rep o rted  in  te rm s 
of m ol. percentages. A  h igh-pressure a p p a ra tu s  is  described in  which th e  gas from  
th e  sep ara to r can  be com pressed to  th e  desired  reservoir pressure , an d  th e  com 
p ressib ility  facto r determ ined. K now ing th e  volum e of th e  experim ental recom 
b in a tio n  bom b an d  th e  pressure  an d  tem pera tu re , i t  is possible to  calculate th e  abso lu te  
am o u n t of th e  gas, an d  to  determ ine, from  th e  liqu id -gas ra tio  m easured a t  th e  well, 
th e  volum e of liqu id  sam ple to  be in troduced  in to  th e  bom b. C orrection facto rs 
applied  an d  th e  m ethod  em ployed for in troducing  th e  correct a m o u n t of liqu id  a re  
described. T he construction  of th e  experim ental recom bination  bom b, w hich is 
f itted  w ith  a n  in te rn a l s tirr in g  m o to r d irectly  connected  to  a n  a g ita to r, is  described 
an d  illu stra ted . L iqu id  an d  gas sam ples m ay  be d raw n from  th e  con ta iner for analysis 
a fte r  equilibrium  conditions have been reached. M aking use  of th e  am o u n t of gas 
in itia lly  p resen t in  th e  bom b and  th e  calculated  den sity , m ol. w t., a n d  volum e of th e  
sep a ra to r liq u id  in troduced , th e  analyses of gas an d  liqu id  m ay  be com bined on a  
m olal basis an d  com pared w ith  th e  analysis of th e  sam ple of th e  equ ilib rium  gas phase 
from  th e  bom b. R . A. E .

508. V iscosity D eterm ination w ith the R oad Tar Viscom eter. H . M allinson. A sph . 
u. Teer, 1939, 9 , 125-127.— A descrip tion  is  given of th e  R oad  T ar v iscom eter ad o p ted  
by  th e  E ig h th  A ssem bly of th e  In te rn a tio n a l P e rm an en t A ssociation of R o ad  Con
gresses. T h is a p p ara tu s , essen tia lly  th e  B ritish  R oad  T ar v iscom eter, w ith  tu b es 
hav ing  orifices of 10 a n d  4 m m . w ill be ad o p ted  by  a ll m em ber coun tries , a n d  a  b rief 
descrip tion  w ill be given in  th e  specification D .I.N . 1995. T he te s t  tem p era tu res 
recom m ended are  25°, 30°, an d  40° C. T he procedure  of te s t  is  given, an d  i t  is  hoped  
th a t  o th e r non-m em ber coun tries will a d o p t th e  sam e a p p a ra tu s  a n d  procedure.

H . L. W .

509. M echanical Testing of B itum inous Road Surfacing M aterials. E . N eum ann . 
B itum en, 1939, 9 ( 1 ) ,  1.— T he a u th o r  discusses th e  re su lts  of a n  investiga tion  of th e  
effect of various facto rs on  th e  com pression s tre n g th  of san d asp h alt, asphaltic  con-
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crete and  m astic asphalt, an d  m akes proposals for th e  revision of th e  D .I.N . 1996 
te s t for compression streng th . I t  is suggested th a t  a  cylindrical specim en is m ore 
suitable th an  th e  cube of 7 09 cm. edge an d  can  be  m ore easily  o b ta ined  from  a  road 
surface, a cylinder 8 cm. in  heigh t an d  8 cm. dia. is therefo re  recom m ended. The 
specimen is prepared in  a  p ress in s tead  of by  tam p in g , te s t  tem p era tu res  of 20 an d  40° 
C. are proposed an d  ra te s  of app lication  of load of 20 m m ./m in . fo r san d asp h alt and  
fine asphaltic concrete an d  30 m m ./m in . for coarse asp h a ltic  concrete are 
recommended.

See also A bstract No. 530.

M otor Fuels.
510. Action of Inhibitors on Polym er Gasoline. W . B. R oss an d  L. M. H enderson. 
Oil Oas J ., 23.3.39, 37 (45), 107.— D a ta  are p resen ted  to  show th a t  th e  ad d itio n  of 
small am ounts of comm ercially available an ti-o x id an ts  to  G ray -trea ted  polym er 
d istillates inh ib its  gum  form ation. T ests carried  o u t on  th e  gasolines included d e te r
m ination of th e  induction  period b y  th e  oxygen-bom b te s t  of th e  E th y l Gasoline 
Corporation type  and  of th e  copper-dish gum  co n ten t as determ ined  b y  th e  B ureau 
of Mines m ethod or by  th a t  described in  F ederal Specification W -L -7 9 1 a , m ethod 
330 1. These te s ts  were carried o u t on a  sam ple b lend  of equal p a r ts  of P u re  Oil 
Co. polymer gasoline and  stra ig h t-ru n  gasoline to  which vary in g  am o u n ts  of inhib itors 
AO-3, AO-9, AO-14, U .O.P.-4, G-10 (solid) w ere added  in  q u a n titie s  u p  to  45 lb. 
per 1,000 brl. of gasoline. T he resu lts  a re  tab u la te d  an d  p lo tte d  on  curves, and  are 
compared w ith  resu lts  ob tained  b y  sim ilar in h ib ito r ad d itio n s m ade  to  ordinary 
unleaded doctor-treated  M id-Continent gasoline. T he tab le s  show  th a t  th e  su s
ceptibility  of th e  polym er blend to  inh ib ito rs is of th e  sam e general o rder as th a t  of 
ordinary cracked gasoline. O ther te s ts  carried  o u t w ith  in h ib ited  polym er blends 
to  which vary ing  am ounts of T .E .L . h ad  been added  show th a t  th e  effect of T .E .L . 
on th e  induction  period was negligible, b u t  th e  copper-dish  gum  co n ten t generally 
increased w ith  increasing add itions of T .E .L . u p  to  5 m l./gallon . O th er tab les and 
graphs show resu lts  ob tained  by  add ition  of vary ing  am o u n ts of in h ib ito rs  U .O .P .-l 
an d  U .O.P.-4 to  six  sam ples of polym er gasolines ob tained  b y  th e  U .O .P . cataly tic  
process. The susceptibilities of these  gasolines to  inh ib ito rs is of th e  sam e order as 
th a t  of th e  polym er b lend previously described. T he p ro p erties of a ll th e  polym er 
gasolines and  of th e  blend of P ure  Oil Co. polym er an d  stra ig h t-ru n  gasoline are shown. 
The octane ra tin g s of th e  polym er gasolines were all betw een 80-5 a n d  83-0 A.S.T.M. 
m otor m ethod or L-3 m ethod. O ctane ra tin g s carried  o u t on  b lends w ith  gasolines 
of lower octane ra tin g  show polym er gasoline to  have  a  h igher b lend ing  value  th a n  its  
actual ra ting . R . A. E.

511. Colouring of Petrol— R easons Justifying the Practice. Anon. Bol. Inform . 
Petroleras, Nov. 1938, 15 (171), 107—109.— N ote explain ing  th e  reasons w hy high 
octane num ber, an ti-knock petro ls a re  now coloured, b y  com m on consen t in  U.S.A., 
G reat B rita in , Germ any, Canada, U ruguay, an d  o th e r countries, to  distinguish  
them  from  th e  low grade or th ird  q u ality  sp irit, w hich is colourless. T h is practice 
has now been adopted  in  th e  A rgentine Republic as well. H . I .  L.

512. Patents on Motor Spirit. N. V. de B ataafsche P e tr . Mij. E .P . 499,978, 1.2.39. 
Appl. 8.9.37. Rem ovals of m ercap tans from  petro leum  d is tilla te s  by  ex traction  
w ith  th e  aid  of an  alkaline-reacting substance. The reaction  is  carried  o u t w ith  a 
ternary  sulphonium  base dissolved in  w a ter or in  a  non-acid  organic so lven t w hich is 
to ta lly  immiscible in  w a ter and  su b stan tia lly  im m iscible w ith  th e  liq u id  hydrocarbon 
m ixture.

S tandard  Oil D evelopm ent Co. E .P . 500,380, 8.2.39. A ppl. 4 .10.37. D esu lphuriz
ing gasolines consisting of a  considerable q u a n tity  of d e fin es by  m ix ing  w ith  H 2S 0 4 
(45-75%  concentration), a t  an  elevated tem p era tu re  an d  u n d er sufficient p ressu re  to 
prevent vaporization of th e  gasoline. The m ix tu re  is sep ara ted  in to  a n  e x tra c t and  a 
raffinate phase and  th e  gasoline recovered from  th e  e x tra c t phase . T he raffinate 
is passed over a dehydrogenation an d  desu lphurization  c a ta ly s t a t  800-1100° F . and 
gasoline of im proved octane num ber is recovered from  th e  p ro d u c t.
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N . V. In te rn a tio n a l H ydrogeneerings-O ctrooien’ Mij. E .P . 500,859, 16.2.39. 
Appl. 31.8.38. P ro d u c tio n  of non-knocking benzines b y  tre a tin g  u n stab le  benzines 
(boiling below  260° C. an d  a t  least for th e  m o st p a r t  above 130° C.), in  th e  v ap o u r 
phase  w ith  H 2 in  th e  presence of ca ta ly s ts , a n d  sep ara tin g  from  th e  final p ro d u c t a  
sa fe ty  fuel of h igh  an ti-k n o ck  s ta b ility  boiling w ith in  130-260° C.

J .  M. W hite ley . U .S .P . 2,146,039, 7.2.39. A ppl. 29.11.35. Im p ro v in g  th e  octane 
num ber of m o to r fuel co n ta in ing  paraffinic a n d  non-paraffin  ic hydrocarbons b y  
separa ting  th e  fuel in to  lig h t a n d  heavy  n a p h th a  f ra c tio n s ; th e  heav y  frac tio n  is  
trea te d  w ith  a  selective so lven t an d  th e  paraffinic raffinate is  passed  over a  d eh y d ro - 
genating  ca ta ly s t a n d  th e  p ro d u c t b lended  w ith  th e  lig h t n a p h th a  to  p roduce th e  
desired m o to r fuel.

T. W . R osebaugh. U .S .P . 2,146,353, 7.2.39. A ppl. 13.4.36. D esu lphurizing  
hydrocarbons con ta in ing  su lp h u r in  th e  form  of carbonyl su lphide b y  c ircu la ting  a  
stream  of th e  substance  th ro u g h  a n  an h y d ro u s alcoholic a lkaline  hydroxide so lu tion  
u nder conditions to  fo rm  H ,S , an d  th e n  fu r th e r  tre a tin g  w ith  aqueous alkaline 
hydroxide to  rem ove th e  H 2S.

O. S. Pokom y. U .S .P . 2,146,650, 7.2.39. Appl. 11.1.34. R efin ing  oils of th e  
n ap h th a  an d  b u rn ing  o il range  by  ag ita tin g  th em  w ith  tric resy lphosphate , an d , in  
th e  case of lub ricating  oils, w ith  m ix tu re s  of esters , a re  used , a n d  an  a lip h a tic  alcohol, 
acetone, phenol, cresol, e tc .

R . E . B urk  a n d  E . C. H ughes. U .S .P . 2,148,056, 21.2.39. A ppl. 9.3.36. D e 
sulphurizing petro leum  d istilla te s in  several stages w ith  a  su lphur-rem oving  m edia, 
e.g., caustic soda solution.

G. H . v on  Fuchs an d  L. E . B order. U .S .P . 2,149,035, 28.2.39. A ppl. 19.2.37. 
Rem oval of m ereap tans from  hydrocarbon  liqu ids by  tre a tin g  th em  in  th e  liqu id  s ta te  
a t  tem pera tu res below 200° F . w ith  m etallic  copper in  th e  presence of a  sm all am o u n t 
of S 0 2 in  th e  absence of H 2S 0 4. W . S. E . C.

Gas, Diesel and Fuel Oils.
513. R equirem ents of Present-day D iesel Fuels. R . H einze a n d  M. M arder. Oel u. 
Kohle, 1938, 14, 832-843.— T he increasing im portance  of diesel engines is  illu s tra te d  
b y  s ta tis tic s  dealing w ith  th e  consum ption  of diesel fuels of various origins in  G erm any 
from  1931 to  1937. A m erican (A.S.T.M.), B ritish  (B .S.I.), a n d  G erm an specifications 
for th e  various classes of diesel fuel a re  quo ted  an d  m eth o d s com pared u n d e r th e  
following headings : (1) R equirem ents as to  P u rity , F la sh  P o in t an d  Calorific V a lu e ;
(2) Coke N um ber an d  H a rd  A s p h a lt; (3) Corrosive P ro p e r tie s ; (4) Cold T est an d  
V isco sity ; (5) Ig n itio n  P roperties (Cetane N um ber, e tc .) ; (6) S tab ility  on Storage and  
M iscibility. The ind iv idual te s ts  a re  discussed a t  som e leng th , p a rticu la r  a tte n tio n  
being p a id  to  th e  effects of differences in  d e ta il in  th e  te s ts  as perform ed in  d ifferent 
countries, on  th e  significance of th e  re su lts  ob tained. T . T . D.

514. M iscibility and Storability of D iesel Fuels. O. R oelen. Oel u . Kohle, 1938, 14, 
1077-1079.— Diesel fuels derived from  different sources have  a  w idely differing co n ten t 
of, an d  so lub ility  for, a sphaltic  m ateria l. T he cyclic hydrocarbons ob tained  b y  d ry  
d istilla tion  o r hydrogenation  of lign ite  a n d  coal have  a  fa irly  h igh  co n ten t of asp h a ltic  
bodies in  so lu tion . On th e  o th e r h an d , th e  sy n th e tic  diesel fuels have  l i t t le  so lvent 
power for asp h a lt, w h ilst th a t  o b ta ined  b y  th e  F ischer-T ropsch  h y drogenation  of 
carbon m onoxide is pu re ly  a lip h a tic . I t  w ill th u s  be realized th a t  sto rage of b lends 
of fuels of d ifferent origin is  bound  to  be difficult, an d  th a t  a p rac tica l te s t  th a t  can  
be used to  determ ine w hether a  fuel m ay  be safely sto red  w ith o u t deposition  of a sp h a lt , 
e ither alone or m ixed  w ith  o thers , is  essential.

The a u th o r reviews th e  w ork  of M arder on  th is  sub ject, an d  gives an  accoun t of 
th e  w ork carried o u t b y  th e  R uhrchem ie A ktien-G esellschaft. As a  resu lt of m ore 
th an  100 storage te s ts  of m ix tu res of various fuels w ith  a h ighly  asphaltic  fuel, diesel 
fuels were div ided in to  th ree  classes : (o) th ose  w hich gave m ix tu re s  w hich rem ained  
clear in d efin ite ly ; (6) th ose  w hich s ta r te d  p rec ip ita tin g  a f te r  3 -9  m o n th s ; (c) those
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which gave a precip ita te  on m ixing, whilst m ore cam e dow n on long stand ing . No 
class was found in which, if th e  p recip ita te  form ed on first m ix ing  were filtered off, 
the  filtrate rem ained clear on standing.

The au thor proposes th e  following as a  te s t  for th e  m iscib ility  an d  sto rab ility  of 
diesel fuels : to  th e  fuel under te s t  is added  a  fixed am o u n t of p re c ip ita n t ; p a r t  of th e  
m ixture is allowed to  s tan d  for 24 h r. a t  room  tem p era tu re  in  th e  d a rk  ; p a r t  is  heated  
for 1 hr. to  180-200° C. u n d er fixed a tm ospheric  conditions. I n  evaluating  th e  
quality  of th e  oil, th e  am ount of p rec ip ita te  in  each case is tak e n  in to  account. As 
precipitant is used a special h ighly a lipha tic  fuel, R ( 'H -Bezugdie.selkraftst.off, of
fixed physical and  chemical properties ; th is  fuel also h as a  v ery  good cetane num ber, 
and m av th u s  be used as a  reference fuel in  cetane n u m b er determ ina tions.

T. T. D.

Lubricants and Lubrication.
515. Technical Control Required in the M anufacture of Greases. W . A. L utz , H . A.
Ambrose, and W. A. Gruse. Oil Gas J ., 9.2.39, 37 (39), 62 ; 16.2.39, 37 (40), 49.—The 
paper opens w ith  a general survey of th e  app lications of grease a n d  th e  significance 
of th e  m elting-point and  o ther physical tes ts .

The authors s ta te  th a t  a tte m p ts  to  se t u p  a  theo ry  of grease consistency cannot be 
very successful w ithou t tak in g  in to  account th e  n a tu re  of grease s tru c tu re , and  a t 
present no generally accepted exp lanation  of th e  la t te r  ex ists.

The determ ination  of consistency is discussed w ith  special reference to  th e  work 
of Bingham, P orter and  Gruse, and  Arveson. I t  is suggested th a t  th e  ro ta ry  visco
m eter is a suitable in stru m en t for investigating  th e  a p p aren t viscosities of soft greases. 
By carrying o u t de term inations a t  tem p era tu res on  b o th  sides of th e  approxim ate 
m elting poin t, i t  m ay be possible to  ob ta in  a  m ore accurate  m easure of th e  softening 
and m elting poin ts. A t th e  p resen t tim e, however, no m ethod  for s tu d y in g  flow and 
consistency properties of greases appears to  be in  a  sa tisfac to ry  s ta te  of developm ent.

The separation of oil from  grease is of considerable p ractica l im portance, and  in 
th is  connection th e  w ork of H erschel an d  of F a rrin g to n  an d  H um phreys is  discussed. 
Chemical s tab ility  is also of g reat im portance, and  th is  is influenced by , am ong o ther 
th ings, th e  n a tu re  of th e  hydrocarbon oil p resen t. I t  is well know n th a t  greases 
oxidize in  storage an d  service, and  various te s ts  of o x idation  s ta b ility  have been 
devised, of which th e  best know n are those  due to  McConville, a n d  W rig h t an d  Lutz. 
The paper concludes w ith  a criticism  of th e  practice  followed b y  m an y  purchasers of 
buying greases to  th e ir  own narrow  specifications. D. L. S.

516. Effect of Pressure on Lubricating Greases. B. B. F a rrin g to n  an d  I t .  L. H um phreys. 
Industr. Engng Chem., 1939, 31 (2), 230.— T en com pounded o il-soap  greases were 
tested  in  a press designed by Herschel (Proc. Amer. Soc. Test. M ater., 33, P a r t  I , 343). 
The variables stud ied  were oil con ten t, ty p e  of soap, tim e  of p ressing , pressure , and 
oil viscosity. I t  was found th a t  th e  resu lts  could be correlated  b y  th e  empirical 
equation

T
- = a  +  b T

where L  =  oil loss in  weight per cent.
T  =  tim e in  hours. 

a, b =  constants.

The u ltim ate  oil loss is equal to  v, w hilst th e  co n stan t a is found to  be a  qualitative
m easure of th e  bleeding of oil.

Increasing oil con ten t increases ra te  of loss and  u ltim a te  loss. Increase  of pressure 
has a  sim ilar effect. Decreasing th e  viscosity of th e  oil an d  keeping th e  co n ten t u n 
changed increases th e  ra te  of loss, b u t does n o t affect th e  u ltim a te  loss. F o r  th e  same 
grease consistency m ore oil can be pressed from  sodium  soap greases th a n  from  calcium 
or alum inium  soap greases. The type  of soap used is n o t th e  m ost im p o rta n t factor 
in  bleeding. P  D

517. Effect of Fatty Acid Derivatives on Lubricants. A. W . R a ls to n  an d  E . J .  H offm an.
N at. Petrol. News, 8.1.39, 31 (6), R . 50— The ad d ition  of sm all q u an titie s , u p  to  5% ,
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of a lky l-ary l ketones, R C O R 1, to  low -viscosity pe tro leum  lu b ricatin g  oils reduces 
ru n n in g  friction  a n d  increases film s tren g th . T he m ono- an d  di-chlorinated  de riv a 
tiv es of th ese  bodies also a re  useful ad d itio n  agents. X y ly lhep tadecy l ke tone  was 
prepared  by  F riedel a n d  C raft’s reaction  th u s  :

C 17H 35CoC1 +  AICI3  >  C17H 35CoC1 A id ,,
CI7H 35CoC1 A1C13 +  C8H 10 — >  C17H 35CoC8H 9A1C13 +  HC1 

C17H 3.CoC8H 9A1C13 +  n H 20  =  C17H 35CoC8H 9 +  A1C13 +  n H 20

The ketone is  lig h t coloured a n d  m iscible w ith  spindle oil. P ro d u c ts  of th is  ty p e  have 
flash p o in ts  415-460° F . an d  viscosities (S.U. 100° F .) 83-315 sec. M ixtures of mono- 
chloroxylylheptadecyl ke tone an d  xy ly lhep tadecy l ketone have  excellent lubricating  
p roperties as judged  by  th e  d a ta  derived from  dynam ic te s ts . H . G.

518. Present Position of the Problem  of the Lubrication of Engine Cylinders. C. A.
B oum an. Centre d ’E tudes Thermiques, X e Séance, 16.12.38. Chai, et In d ., J a n . 1939, 
20 (225), 168.— T he m echanical considerations a re  first considered, p a rticu larly  th e  
effect of th e  v iscosity  of th e  lu b ricatin g  oil on  fuel consum ption. The tem p era tu re  
of cylinder a n d  p isto n  ren d er fluid lubrication  a lm ost im possible. The deposits 
causing ring  stick ing  are  n e x t discussed, an d  i t  is considered th a t  th is  troub le  is  m ost 
serious in  aero a n d  diesel engines. Incom plete  com bustion  of fuel (in w hich is  in 
cluded lub ricating  oil w hich finds i ts  w ay  in to  th e  com bustion  space) has been show n 
to  cause ring  stick ing  in  diesel engines, an d  th e  possib ility  of overcom ing th is  by  
increasing operating  tem p era tu res  h as been suggested. The m ethods of overcom ing 
th is  troub le  differ w ith  I.C . and  C.I. engines. I n  th e  first, th e  use of m ore stable, 
less volatile  oils h a s helped, w h ils t in  th e  la tte r , particu la rly  vrith high-speed diesels, 
some success has a tte n d ed  th e  use of less s tab le  oils w hich are capable of dissolving 
or dispersing th e  gum m y p ro d u c ts  of incom plete com bustion. A s tu d y  of these  
deposits has led to  a tte m p ts  to  d ifferen tia te  betw een “  soot ” an d  “ carbon .” A 
m ore extensive ex am ination  has been u n d e rtak en  by  a  collaborator, M. T h  L-A van  
der Poel, by  ex trac tio n  w ith  70%  alcohol in s tead  of arom atic-free 60/80 sp irit. U p 
to  th e  p resen t th is  m ethod  has n o t clarified th e  m echanism  of oxidation  of oil in  th e  
ring  grooves. H . L . W .

519. Patents on Lubricating Oil. S tan d ard  Oil D evelopm ent Co. E .P . 500,385,
8.2.39. Appl. 25.10.37. L u b rican t consisting  of a  hydrocarbon  lubricating-oil base 
and  a  sulphurized polym er of rapeseed or m ustard -seed  oil or a  b lended oil hav ing  th e  
approxim ate  p roperties or rapeseed oil.

A. P . Lowes an d  Im p eria l Chemical In d u s tr ie s  L td . E .P . 500,979, 20.2.39. Appl.
20.8.37. P roduction  of sy n th e tic  lu b ricatin g  oils b y  th e  condensation  of chlorinated  
long-chain a liphatic  hydrocarbons w ith  benzene or hom ologues in  th e  presence of 
alum inium  or anhydrous a lum in ium  chloride. T he condensation  p ro d u c ts  a re  su b 
jected , e ither during  or a f te r  iso la tion  from  th e  reac tion  m ix tu re , to  a  m ild  cracking 
operation.

E . W . F aw cett an d  Im p eria l Chemical In d u s tr ie s  L td . E .P . 501,194, 20.2.39. 
Appl. 18.6.37. S tab iliza tion  of vegetable, anim al, or fish oils an d  fa ts  by  add ing  an  
an ti-ox idan t ob tained  by h igh  vacuum  d istilla tio n  of a  trig lyceride oil or fa t con ta in ing  
n a tu ra l an ti-o x id an ts.

S tan d ard  Oil Co. an d  A. H . S tevens. E .P . 501,369, 27.2.39. Appl. 31.8.37. 
Refining of hydrocarbon  oils an d  w ax  by sub jecting  th e  m ix tu re  a t  betw een +  5° 
an d  — 15° F . to  th e  action  of a  m ix tu re  of liqu id  S 0 2 an d  isopropyl e ther.

W . H . B ahlke a n d  F . W . Scheinem an. U .S .P . 2,145,852, 7.2.39. Appl. 23.8.34. 
R efining heavy  oil to  form  b rig h t stocks b y  m ix ing  th e  oil w ith  p ropane  in  several 
stages, an d  frac tio n a tin g  th e  m ix tu re  a t  250-650 lb ./sq . in. a t  110-200° F . in  a high- 
pressure se ttlin g  zone. T he a sp h a lt a n d  p ro p an e-o il so lu tion  a re  sep ara te ly  w ith 
draw n , an d  th e  p ressure  of th e  p ro p an e-o il so lu tion  is reduced. T he so lu tion  is th en  
acid-treated  a t  a  lower p ressure  th a n  th a t  used  in  th e  a sp h a lt sep ara tio n  ; th e  oil is 
neutralized an d  th e  p ropane  rem oved.



1 8 0  a
A B S T R A C T S .

P C. K eith , Jr ., and H . O. F o rrest. U .S .P . 2,146,147, 7.2.39. A ppl. 28.6.34. 
Lub'rieating-oil'refining by counter-curren t ex trac tio n  w ith  a  m ix tu re  of a  naphthenic 
solvent and propane. A fter rem oving th e  p ropane from  th e  e x tra c t, i t  is ex tracted  
counter-currently w ith  th e  naphthen ic  solvent.

L W. Cook and  C. C. Towne. U .S.P. 2,147,573, 14.2.39. Appl. 27.11.37. Solvent 
dewaxing of hydrocarbon oils by  m eans of a  w ax crysta l m odifying substance which 
is a reaction product of rubber in  an  arom atic  so lvent in  th e  presence of glacial acetic 
acid and stannic chloride.

E C. Knowles. U .S.P. 2,147,579, 14.2.39. Appl. 20.9.35. D ew axing of h y d ro 
carbon oils using a m ix ture  of a n  a lipha tic  e th e r con tain ing  up  to  8 carbon atom s, and 
m ethyl e thy l ketone. The la tte r  is used  in  excess of 40%  by  vol. of th e  solvent 
m ixture.

C. L. Read. U .S.P. 2,148,710, 28.2.39. Appl. 21.11.36. Process of increasing 
the  yields of h igh-quality  lubricating  oils by  ex tra c tin g  th e  lu b ricatin g  fraction  of 
petroleum  w ith phenol, rem oving th e  ex tra c t phase an d  add ing  5 -10%  of w ater and 
then propane in quan tities of 1 1 vols. of p ropane to  1 vol. of e x tra c t—w ater m ixture. 
After standing for some tim e, th e  b o tto m  layer is d iscarded , an d  th e  upper layer, 
after removing th e  propane, is re tu rn ed  to  th e  ex trac tio n  tow er.

J .  M. W hiteley and  G. A. Beiswenger. U .S.P. 2,148,716, 28.2.39. Appl. 23.5.32. 
Fractionation of heavy oil in to  several frac tions by  m eans of lig h t hydrocarbons 
consisting principally of propane. W . S. E . C.

See A bstract No. 504.

Asphalt and Bitumen.
520. Bubble Formation in Mastic Asphalt. W . N eukom . A sph . u. Teer, 1939, 39
(5), 62-66.— A descrip tion  is given of analyses u n d e rta k en  on sam ples of road 
constructed w ith  m astic  a sp h a lt of various ty p es w ith  a  view  to  determ in ing  th e  
reason for excessive bubble form ation . B ubbles are form ed owing to  th e  ac tion  of 
h ea t on open spaces in  th e  m astic  a sp h a lt w hich co n ta in  a ir  a n d  trac e s  of w ater. I t  
is s ta ted  th a t  in  order to  reduce th e  possib ility  of bubble  fo rm ation , th e  concrete 
form ation should be d ry  an d  th a t  an  in su la tin g  m edium  such  as ab so rb en t paper, 
w rapping paper, or new spapers should  be p laced betw een th e  concrete an d  m astic. 
The type  of b itum en  used should  be carefully selected, since i t  h a s  been  found  th a t  
where bubbles occur, th e  b itum en  ex trac ted  from  th e  road  sam ple  show s a  great 
degree of hardening, whereas when th e  b itum en  p ro p erties a re  essen tia lly  th e  same 
as when laid, few bubbles are found. A sam ple tak en  from  a  sa tis fac to ry  section of 
road showed a decrease in  p en etra tio n  of 38% , in  d u c tility  of 50% , a n d  a n  increase 
in  Ubbelohdo drop po in t of only 11%. E . W . H .

521. Roughness and Grip Characteristics of Asphalt and Tar R oads. F. J .  N ellensteyn . 
Asph. u. Teer, 1939, 39 (5), 66- 68.—T he article  describes d e te rm in a tio n  of the  
coefficient of friction  on various stre tch es of road  in  H o lland  b y  m eans of a 
dynam om eter road car using  a p a r tly  b raked  wheel. I t  w as found  th a t  th e  
coefficient of friction  of road  surfaces varies w ith  th e  a c tu a l h o u r  of th e  day , e.g., 
on th e  p a rticu la r road  te s te d  th e  coefficient w as h ighest a t  2 a .m . an d  low est a t  2 
p.m ., th e  tem peratures a t  all tim es being roughly inversely  p ro p o rtio n a l to  th e  
coefficient.

The au th o r p o in ts o u t th a t  th e  construction  of rough-surfaced ro ads, although  
excellent from th e  p o in t of view of non-skid p roperties , is n o t a lw ays desirab le  in 
th e  in te res ts  of hygiene, and  quotes an  exam ple of th e  use  of pu lverized  ru b b e r in 
th e  surface dressing whereby surface irregularities causing roughness were filled w ith 
rubber, giving a sm ooth surface w ith o u t im pairing  cohesion. E . W . H .

522. Use of Bitumen for Road Construction in the United States. D. B. M iller. Rev.
ell° </■> 1 ^ 9  (828), 317-319. The a u th o r gives a  sh o rt sum m ary  of th e  h is to ry  of 

th e  use of bitum en for road-m aking in  Am erica, an d  th e n  briefly d iscusses liquid



A B S T E A C T S . 181 A

a sp h a lts—th e  m ost com m on ty p e— w hich are  d iv ided  in to  th ree  grades : road  oils, 
kerosine cu tb ack s , an d  n a p h th a  cu tbacks. E q ually  im p o rtan t in  th e  U .S.A. is th e  
em ploym ent of b itu m in o u s em ulsions.

A  tab le  is  given show ing th e  m eth o d s of road  co nstruction  an d  dressing  su itab le  
for ro ad s of traffic d e n s ity  v a ry in g  from  0 to  300 vehicles p er d ay  to  500 to  5000 
vehicles p e r day , to g e th e r w ith  th e  ap p ro x im ate  cost p e r m ile for w id th s of from  18 
to  20 f t., a n d  th e  expected  d u ra b ility  in  y ears of each ty p e  of construction .

E . W . H .

523. E m ploym ent of A sphaltic M aterials for R oad-surfacing. W . S. H ousel. Rev. 
Petrolif., 1939 (828), 320-321. A tte n tio n  is d irec ted  to  th e  m arked  developm ent in  
th e  use  of b itu m in o u s m ate ria ls  for road-surfacing  in  th e  U n ited  S ta te s  d u ring  th e  
p a s t few years. T he m o st recen t p rogress is  in  connection  w ith  im provem ents to  
secondary ro ad s such  as th o se  serv ing  ru ra l com m unities, carry ing  a  com paratively  
sm all am o u n t of traffic, th e  tre a tm e n t of w hich is justified  by  th e  resu ltin g  econom y 
of m aintenance. M ention is  also  m ade  of th e  g rea tly  increased  use  of b itu m in o u s 
m ateria ls for car p a rk s, aerodrom e runw ays, e tc ., by  earth -m ix  an d  so il-stab ility  
m ethods, a n d  of p rob lem s connec ted  w ith  th e  action  of b itu m in o u s m ate ria ls  on 
m ineral aggregates. E . W . H .

524. U ses of E m ulsions. M. D uriez. Rev. Petrolif., 1939 (828), 322-329.— The uses 
a n d  p rop erties  of em ulsions for road-m aking  to g e th e r w ith  standard ized  m ethods of 
tes tin g , a re  described. Su itab le  ty p es  of em ulsion for such purposes as surface- 
dressing, g rou ting , soil s tab iliza tio n , e tc ., are given, tog e th e r w ith  descrip tions of 
m ethods of ap p lication  in  each case. E . W . H .

525. Preparation and Properties of B itum en E m ulsions. G. R adulesco. Rev. 
Petrolif., 1939 (828), 330-336.— I t  is  s ta te d  th a t  th e  consum ption  of b itu m in o u s 
em ulsions in  F rance  is  of th e  o rder of 500,000 to n s  p e r year. R apid-break ing  surface- 
dressing ty p es  are th e  m ost im p o rtan t an d  m ost difficult to  contro l, since th ey  m u st 
be stab le  in  sto rage, b reak  ra p id ly  on  th e  road , an d  have  a  v iscosity  sufficiently h igh 
to  p reven t th em  d ra in in g  aw ay on application .

The a u th o r finds th a t  th e  different p rop erties  of th e  em ulsions depend d irectly  on 
th e  p H  of th e  aqueous phase, a n d  in  p a rticu la r  refers to  th e  degree of dispersion, 
which has a considerable influence on  th e  p rop erties  of b itu m in o u s em ulsions. The 
degree of dispersion  is claim ed to  be m o st convenien tly  and  quickly exam ined by 
determ ining th e  coefficient of ex tin c tio n  of green ligh t by  th e  su itab ly  d ilu ted  
em ulsion in  a  colorim eter. T he large p a rtic les which are p resen t to  va ry in g  ex te n t 
in  all em ulsions ten d  to  coalesce on shak in g  th e  em ulsion, and  if these  are rem oved 
th e  em ulsion rem ains free from  large p a rtic les  un less again  ag ita ted .

The interfacial tension , w hich can  only  be m easured betw een d ilu te  benzene 
so lu tions of th e  b itum en  a n d  aqueous buffer so lu tions, decreases to  a  m in im um  as 
th e  p H  increases. T he in te rfac ia l ten s io n  is lowered b y  th e  d ifferent em ulsifying 
agen ts added, an d  th u s  th e  em ulsib ility  of th e  b itu m en  is increased. T his, in  tu rn , 
can be show n to  be increased as th e  b an d  of s ta b ility  increases on th e  p H  scale. 
This band  is  o b tained  by  p lo ttin g  th e  m ean  d iam ete r of th e  particles aga in st th e  pH , 
generally from  p H  10-5 to  12-5, an d  is  w idened by th e  add ition  of emulsifiers.

The v iscosity  of em ulsions can  be increased  b y  ad d itio n s of substances as gelatine, 
ben ton ite , e tc ., b u t  th ese  increase  th e  s ta b ility , an d  are th u s  u n su itab le  for surface- 
dressing-type em ulsions. S tearic  acid  h as been found  su itab le , how ever, since th e  
s tab ility  is n o t increased, b u t  em ulsions co n ta in ing  th is  acid are found to  be m arkedly  
th ixo trop ic . B e tte r  re su lts  hav e  been ob ta in ed  w ith  th e  use of certa in  sulphonic 
acids, in  w hich th e  increase in  v iscosity  is due to  inversion . T he a u th o r  p o in ts  o u t 
th a t  th is  m eth o d  m ay  lead to  u n sa tis fac to ry  re su lts  in  practice .

S tab ility  on sto rage depends on  a  large n u m b er of factors (pH , degree of dispersion, 
etc.), as does th e  ra te  of sed im entation .

The “ ra te  of b reak ing  ” of th e  em ulsion depends on th e  surface a rea  w ith  which 
it  is in  co n tac t, th e  n a tu re  of th is  surface, w h e th er i t  is hydrophobic  or hydrophilic , 
on th e  k in d  an d  a m o u n t of th e  em ulsify ing  ag en t, on  th e  presence of sa lts , an d  
p a rticu larly  on th e  a tm ospheric  conditions.
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The bitum en used has a  considerable effect on  th e  d ifferent p ro p erties  of the  
emulsions, and th e  au th o r a ttr ib u te s  th is  difference to  th e  presence of different active 
bodies. ’ H - G ' W -

526. Main Roads of M ontana. D. L. Cheney. Rev. P itro lif., 1939 (828), 337-341..— 
Owing to  tran sp o rt expenses, roads in  M ontana are  lim ited  to  th e  use  of local 
aggregates and  cutbacks. T he m ain  roads a re  tre a te d  w ith  prem ixed  aggregate 
e ither on th e  road or a t  works, w h ilst for th e  secondary ro ad s cheaper cu tbacks are 
used and thickness of th e  course is reduced. D etails  of th e  prem ix ing  operations 
are given, th e  aggregate being h ea ted  to  120° C. a t  th e  w orks a n d  th e  calculated 
am ounts of p reheated  cu tback  added. T h is ty p e  of ro ad  is  la id  only  where con
d itions are severe, otherw ise m ixing is carried  o u t on th e  site . T en ta tiv e  specifica
tions are given for th e  rap id , m edium , an d  slow cu ring  cu tb ack s used, these 
specifications being sim ilar to  those  of th e  A m erican A sp h alt I n s t i t u t e ; th e  rap id  
curing cutbacks are used  for th e  b e s t roads. A m eth o d  of p rocedure  in  R oad  Mix 
construction is described, giving d e ta ils  of th e  p rocedure  used  for th e  m ain  and  
secondary roads, and  of th e  p relim inary  tre a tm e n t before laying. All roads are seal- 
coated 10-21 days a fte r laying, u sin g  rap id-curing  cu tb ack . I t  is  claimed th a t  
M ontana has th u s  obtained a t  reasonable cost over 10,000 k ilom etres of good-class 
level roads w ith  long life an d  freedom  from  d u s t. H . G. W .

527. Effect of Addition of Bitum en on the Properties of Cement Mortar and Concrete.
R. Grün and  H . Schlegel. Bitum en, 1939, 9 (2), 25-31.— A n in v es tig a tio n  has been 
made of th e  effect of add ition  of up  to  10%  of b itu m en , in  em ulsified form , on the  
ductility , beam  te s t,  shrinkage, an d  w a ter resistance of m o rta r  a n d  concrete. Four 
brands of em ulsion were used w ith  P o rtlan d  an d  b last-fu rnace  cem ents, an d  in  m ost 
cases te s ts  were m ade on specim ens s to red  in  a ir  for periods u p  to  28 days, and  on 
specimens stored  in  w ater for 28 d a y s ; th e  shrinkage te s ts  were m ade on specimens 
stored for 120-140 days. T he re su lts  show ed th a t  th e  effect on  th e  se ttin g  tim e 
differs w ith  different cem ents an d  em ulsions. T he m o rta r  s tre n g th  w as decreased 
to  varying ex ten ts , b u t w as s till  sa tisfactory . W ate r resis tan ce  w as im proved, 
whilst shrinkage increased w ith  P o rtlan d  cem ent a n d  decreased w ith  b last-furnace 
cement. I n  th e  case of concrete th e  s tre n g th  was only slig h tly  affected w ith  a  w et 
mix, and n o t a t  all w ith  a p lastic  m ix, w hilst shrinkage w as decreased  in  b o th  cases.

A. O.

528. Tar Chippings and W ater. H . M allinson an d  H . Schm idt. A sph . u. Teer, 1939, 
4, 51-54; 5 , 59-62; 6 , 75-79; 7, 91-94.—T he p ap er describes a n  investiga tion  
which was u n dertaken  in  an  a tte m p t to  determ ine th e  factors affecting th e  resistance 
to  stripp ing  of ta r  coatings from  chippings, on  im m ersion in  w ater.

100 gm. of w arm  chippings were m ixed w ith  3-5 gm. of t a r  a t  80° C. u n t il  com 
pletely coated, th e  chippings were s to red  in  a  closed box  for a  given tim e  a t  room  
tem perature  and  th en  covered w ith  w a te r ; a lte rn a tiv e ly , th e  ch ipp ings w ere stored 
in  th e  box for |  h r. a t  50° C. an d  th e n  covered w ith  w arm  w ater, th e  e x te n t an d  tim e 
of stripp ing  being noted.

No re la tion  was found betw een co n ten t of phenols or bases a n d  resis tan ce  to  
s tripping, and  a lthough  ad d itio n  of th ese  m ateria ls to  ta r s  re su lted  in  increased 
stripping, i t  is p o in ted  o u t th a t  th e  am oun ts p resen t in  ro ad  ta r s  a re  ve ry  small. 
The ad d itio n  to  ta r  of 0-5% of M ontan w ax or 2%  of b row n coal t a r  im proved 
resistance to  stripp ing , b u t oil or p itch  from  th e  la tte r , paraffin  w ax, soaps, stearic 
acid, stearine p itch , M ontan w ax p itch , rosin , an d  Irg a  chem icals h a d  no  effect. A 
ta r  contain ing  15% asphaltic  b itum en  also show ed no im provem ent over a  t a r  from 
th e  same source an d  of sim ilar v iscosity  to  th e  m ix ture . E m ulsification  of a  t a r  w ith  
a  sm all am ount of w ater gave a  slight im provem ent, an d  ad d itio n  of 1 %  an th racen e  
to  a ta r  which was easily stripped  gave com plete resistance to  s trip p in g .

T he effect of se ttin g  tim e of th e  ta r  on th e  resistance to  s tr ip p in g  w as exam ined, 
b u t no  definite relationship  fo u n d ; sim ilarly  no re la tionsh ip  w as found  betw een 
resistance to  stripp ing  and  m icron conten t or benzole insoluble co n ten t of ta r .

I t  is poin ted  o u t th a t  th e  differences in  p roperties of aggregates a re  fa r g reater 
th a n  betw een tars . T ests w ith  a  series of stones w ith  ta r s  of good, poor, and  
interm ediate resistance to  stripp ing  showed no differences betw een  th e  sto n es w ith
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e ith e r of th e  first tw o t a r s ; th e  in te rm ed ia te  ta r ,  however, show ed m arked  differences. 
Siliceous a n d  q u a rtz  aggregates h ad  good resistance  to  s trip p in g , basic an d  w ater- 
soluble sto n es p o o r resistance, a n d  w eathered  stone, such as m ica, orthoclase, an d  
plagioclase, in te rm ed ia te  resistance. T es ts  w ith  glass show ed th a t  resistance to  
s tr ip p in g  was im proved by  w a ter e x trac tio n  of alkaline constitu en ts .

Differences w ere found  in  lim estones from  different sources, an d  th is  is  a ttr ib u te d  
to  p o ro sity , n a tu re  a n d  size of c ry sta l fo rm ation  a n d  carbonate  con ten t.

R esistance to  s tr ip p in g  increased  w ith  increasing  tim e of s to ra g e ; th is  is th o u g h t 
to  be due to  p e n e tra tio n  of t a r  in to  pores in  th e  stone, since v iscosity  increase was 
n o t possib le in  th e  closed box. T he adverse  effect of increased tem p era tu re  of th e  
w a ter is  believed to  be  due to  red u ctio n  of v iscosity  an d  breakdow n of s tru c tu re  in  
th e  t a r  film. T es ts  w ith  d is tilled  a n d  ta p  w a ter a n d  various so lu tions ind ica ted  th a t  
resistance  to  s tr ip p in g  could  be  g raded  according to  concentra tion  of sodium  
carbonate , b u t  i t  is  p o in te d  o u t th a t  th is  classification h as lit t le  p rac tica l v a lu e ; 
calcium  h y d rox ide  a n d  carb o n a te  generally  gave sim ilar re su lts  to  w ater.

T he a u th o rs  conclude th a t  v iscosity , se ttin g  properties , a n d  th e  presence in  th e  
ta r  o r on  th e  s to n e  surface  of m ate ria l w hich w ill re su lt in  th e  b u ild ing  u p  of a 
s tru c tu re  in  th e  t a r  film  all have  an  influence on  th e  resistance  to  s tr ip p in g  of th e  
t a r  b y  w a te r ; th e  p resence in  o r on  th e  s tone  of w ater-soluble m ate ria ls or m ateria ls 
w hich swell in  w a ter h as a n  adverse  effect. I t  is  po in ted  o u t th a t  th e  behav iour of 
m ateria ls in  th e  lab o ra to ry  s tr ip p in g  te s t  m ay  n o t necessarily  ind ica te  th e  su itab ility  
of th e  m ate ria ls for u se  in  ro ad  co n stru ctio n , an d  re su lts  should  be considered in  
con junction  w ith  th e  p rac tica l experience w ith  sim ilar m ateria ls. A. O.

529. Patent on A sphalt. E . B. M cConnell. U .S .P . 2,148,869, 28.2.39. A pp l. 
30.10.36. P ro d u c tio n  of a sp h a lt  b y  h e a tin g  pe tro leum  residuum  to  400-550° F . an d  
air-blowing, an d  in tro d u c in g  w hile air-blow ing an d , w ith o u t su b s tan tia l cooling, a 
sm all am o u n t of ca ta ly s t— e.g., oxides of n itrogen , chlorine, or a  su lphur-con tain ing  
substance. W . S. E . C.

See also A b s tra c t No. 509.

Special Products.
530. Photo-oxidation of isoPropyl Ether. G. R aduleseo . A n n . Off. Combust, liq., 
1938 (6), 1071-1082.— fsoPropyl e th e r  is oxidized in  th e  presence of ligh t, giving 
acetone, w ater, acids, perox ides, an d  resinous p ro d u c ts . The p ro p ortion  of these  
p ro ducts form ed varies w ith  th e  volum e of oxygen absorbed. M ethods are  given 
for e stim a tin g  th e  percen tage of acetone, w ater, an d  gum  form ed by  ox idation , and  
th e  actual changes a re  b ro u g h t ab o u t b y  im m ersing  bu lbs con ta in ing  isopropyl e th e r 
and  oxygen in  a  c o n stan t- tem p era tu re  w a te r-b a th  a t  16° C. a t  a  d is tan ce  of 13 cm. 
from  th e  filam ent of a  500-w att lam p. A b so rp tio n  of oxygen is  m easured  w ith  a 
m ercury m anom eter.

U nder th ese  cond itions i t  w as found  th a t  0 1 %  of p-cresol, p -am inophenol, or 
p-phenylenediam ine re ta rd s  ox id a tio n  of isopropyl e th e r, an d  hence th e  form ation 
of oxidation  p ro d u c ts , p -phenylened iam ine being th e  m ost efficient. On th e  o th er 
hand, a-naph tho l, w hich is a  good ox id a tio n  in h ib ito r  for cracked gasoline, actually  
assis ts  ox idation  of isopropyl e th e r  u n d e r th e  conditions specified. E . W . H .

531. Insulating Oils. Shell T echnical Service. Olii M in .,  1939, 1, 1 -6 ; 2 , 17-22.—- 
I t  is s ta te d  th a t  p rio r to  th e  developm ent of m ethods of refining m ineral oils, rosin 
oil was used  for tran sfo rm ers an d  sw itches, b u t  these  oils d id  n o t give satisfacto ry  
resu lts  owing to  fo rm ation  of po lym erization  p ro d u c ts , appreciable acid ity  increase, 
high evaporation  loss, an d  ten d en cy  to  th ick en  a t  h igh  tem pera tu res .

W ith  th e  progress m ade in  m ineral-oil refining, m ineral oils were adop ted , a lthough  
they  also suffer to  som e e x te n t from  th e  sam e disadvantages.

The factors m ost affecting th e  q u a lity  a n d  life of a  tran sfo rm er oil are : h igh  
tem peratures, oxidizing action  of th e  a ir, a n d  co n tac t w ith  a m etallic  surface ; copper 
in  p a rticu la r h a s a n  adverse  effect on th e  oil, th e  effect being  m ore pronounced  w ith  
a  polished surface. In  presence of acidic com pounds insoluble soaps a re  form ed w ith  
lead, and  th e  acid ity  of th e  oil does n o t increase.
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T he in ju rio u s ac tion  of sludge in  th e  oil is po in ted  o u t : sludge settles an d  collects 
on  in su la to rs , form ing b r itt le  oxycellulose w ith  m ate ria ls  composed of cellulose.

T h e  influence of lig h t on th e  s ta b ility  of th e  oil has been stu d ied  by  observing th e  
ac tio n  of th e  ind iv id u a l so lar spec trum  rays ; th e  red  ray s  have  th e  least effect.

T he va rio u s refining processes a re  ou tlined , an d  th e  superio rity  of solvent ex trac
tio n  over th e  u sua l su lphuric  acid  tre a tm e n t is  po in ted  ou t.

T he selection  of th e  crude oil is  also of g reat im portance, since n o t all crudes yield 
d is tilla te s  su itab le  for transform er-o il m anufactu re  ; n aph then ic  base crudes have 
been  found  especially su ited  for th e  purpose.

Concerning th e  m ethods of te s tin g  ad o p ted  in  va rio u s countries, no definite 
ag reem en t h a s been as y e t a tta in e d , n o r h as th e  rep roduction  of th e  complex 
reac tio n s occurring  d u rin g  use  y e t been achieved. T he various procedures for 
e s tim a tio n  of th e  resis tan ce  of th e  oil to  o x idation  a n d  h igh tem pera tu res are sub 
s ta n tia lly  th e  sam e, an d  consist in  sub jecting , for a  given tim e, a  definite am ount of 
oil to  th e  ac tio n  of h e a t an d  a ir  e ith e r  in  presence or n o t of a  catalyst. The 
a lte ra tio n  of th e  oil is show n by  th e  increase in  acid ity  and  percen tage of deposit. 
T he d a ta  th u s  o b ta in ed  by  a n y  one m eth o d  have a  pu re ly  com parative value. O ther 
te s ts  ap p lied  to  th is  ty p e  of oil of p a rticu la r  im portance are : flash p o in t (P.M.), 
v iscosity , d ielectric  s tre n g th . T he la t te r  p ro p erty  is n o t re la ted  to  th e  physico
chem ical ch aracteris tics , b u t  depends on th e  p u rity  of th e  oil ; traces of m oistu re  or 
d u s t  m ay  im p a ir dielectric  s tre n g th  appreciably.

F in a lly  th e  sw itch  oils a re  m entioned ; a lthough  th e  conditions u n d e r which these 
a re  em ployed are  different from  those of tran sfo rm er oils, th e  sam e characteristics 
a re  requested . P- G.

532. Agricultural Products as Insecticides. R . C. R oark . Industr. Engng Chem., 
1939, 31 (2), 168-171.— A review  of insecticides a n d  fungicides a t  p re sen t in  use  in 
th e  U.S.A. is presen ted . A lthough th e  m ate ria ls  u sed  a re  m ain ly  derived  from  th e  
m in eral kingdom , p ro d u c ts  from  th e  vegetable k ingdom  are  increasing  in  im portance, 
in  v ir tu e  of th e  fact th a t  while m an y  organic com pounds are  m ore to x ic  to  insects, 
th e y  a re  usually  fa r less tox ic  to  m an  th a n  lead  a rsen a te  a n d  o th e r  s im ila r inorganic 
poisons.

T he n a tu ra lly  occurring insecticides ob ta in ed  from  p lan ts— e.g., n ico tine, py re th rin , 
ro tenone , etc .— are quoted , tog e th e r w ith  th e  p in e -ta r  oils a n d  sim ila r m aterials 
ob ta in ed  from  trees of th e  coniferous ty p e . In d ica tio n s  are, how ever, th a t  the  
insecticides of th e  fu tu re  will be organic com pounds syn thesized  from  p ro d u c ts  of 
p la n t o rig in . H . C. R .

533. Perm eability of Neoprene to Gases. T. P . Sager a n d  M. Sucher. B ur. Stand. 
J .  Res. W ash., 1939, 22, 71-79.— T he perm eab ility  of neoprene in  th e  form  of (a) 
u n su p p o rte d  film s an d  (6) coated  fabrics, to  v a rious gases h as been exam ined and 
com pared w ith  th a t  of rubber. I t  w as show n th a t  th e  ra te  of pe rm eatio n  is  inversely 
p ro p o rtio n a l to  th e  th ickness of th e  film.

The specific perm eab ility  of u n su p p o rted  films to  hydrogen , helium , an d  carbon 
d iox ide a t  25° C. w as show n to  be  ab o u t ¿ - J  th a t  of ru b b er. T he effect of tem p era 
tu re  w as in v estig a ted  in  th e  case of hydrogen , a n d  th e  increase  in  th e  ra te  of 
perm eab ility  w ith  tem p era tu re  found  to  be exponential.

In  th e  case of coated  fabrics, th e  c lo th  m akes a  defin ite  c o n trib u tio n  to  th e  gas 
im pedance. M oderate am o u n ts  of th e  u su a l com pounding in g red ien ts  do  no t 
appreciab ly  affect ra te  of perm eation . H ow ever, th e  use  of h igh ly  vo la tile  so lvents 
in  sp read ing  th e  com pounded neoprene te n d s  to  produce p inholes.

Toluol o r i ts  equ iva len t appears to  be th e  m o st sa tis fac to ry  so lven t. D. L. S.

534. U se of Paraffin W ax in Pyrotesting. F . T arado ire . l im e  Congrès M ond. 
Pétrole, 1937, 2 (Sect. 2), 63—65. W ax which is in ten d ed  for u se  in  co n ju n c tio n  w ith  
explosives m u st be free from  acid ity , f a tty  m a tte r , an d  finely d iv id ed  m ineral m atte r. 
In sp ec tio n  te s ts  a re  described. I n  o rder to  p rev en t a u to x id a tio n  of w ax, th e  add ition  
of a n ti-o x id an ts  (e.g., hydroquinone) is recom m ended. p .  G. H .



A B S T R A C T S . 1 8 5  A

535. P atents on Special Products. E . I .  D u  P o n t de N em ours an d  Co. E .P . 499,770,
27.1.39. A ppl. 27.7.37. P ro d u c tio n  of bo ron  fluoride b y  tre a tin g  an h y d ro u s H F  
an d  a  com pound from  th e  group boric acid , boric  an h y d rid e  a n d  a  b o ra te , an d  
trea tin g  th e  re su lta n t p ro d u c t w ith  calcium  fluoride.

B. Collie, S. E llin g w o rth , A. R o b ertso n , a n d  Im p eria l Chemical In d u str ie s  L td . 
E .P . 500,197, 30.1.39. A ppl. 30.6.37.— P re p a ra tio n  of an  insecticide com prising  
benzth ioazyl-2 -e thy l su lph ide  o r 5-chlorobenzth iazyl-2-ethyl sulphide, e tc ., m ixed 
w ith  a n  in e r t  p u lv eru len t d ilu en t o r carrier— e.g., chalk, kieselguhr, or ben ton ite—  
to  w hich is  added , if  desired , a  w ater-ab so rb en t o r d u st-b in d in g  agen t such as wool 
fa t. T he carrier m ay  be d issolved, suspended , o r em ulsified in  w a ter or a  su itab le  
organic liqu id  w hich is  im m iscible w ith  w a ter— e.g., m ineral oil.

S tan d ard  Oil D evelopm ent Co. E .P . 500,377, 8.2.39. A ppl. 13.9.37. P ro d u c tio n  
of a  m odified a lk y d  resin  b y  reac tin g  a  po lyhydric  alcohol con tain ing  m ore th a n  2 
OH groups w ith  n o t m ore th a n  1 m ol. of a  n a p h th en ic  acid  derived from  petro leum  
u n til  such p a r tia l  estérifica tion  is  su b s tan tia lly  com plete, an d  th e n  reac ting  th e  
re su ltan t com pound w ith  a  polybasic  acid  u n til  th e  estérifica tion  is com pleted.

G. W . Jo h n so n . E .P . 500,382, 8.2.39. A ppl. 20.10.37. P ro d u c tio n  of olefine 
oxides by  th e  c a ta ly tic  o x id a tio n  of low-m ol.-w t. olefines w ith  0 2 o r gases con tain ing  
0 2 in  th e  p resence of Ag sa lts . T he la t te r  a re  p repared  by  th e  reduction  of so lu tions 
or suspensions of Ag com pounds in  th e  presence of Cu or A u com pounds.

G. W . Jo h n so n . E .P . 500,745, 15.2.39. A ppl. 13.9.37. R efin ing of sy n th e tic  
m ethanol by  m eans of chrom ic acid.

E . H . S trange a n d  T. K ane. E .P . 500,880, 16.2.39. Appl. 16.8.37. M anufacture  
of a lky l chlorides b y  tre a tin g  olefines w ith  hydrogen  chloride in  th e  presence of 
p repared  b au x ite , a t  150-300° C. a t  a tm . p ressure .

G. W . Jo h n so n . E .P . 501,015, 16.2.39. A ppl. 16.8.37. C onversion of com pounds 
contain ing  tr ip le  carbon  linkages in to  th o se  co n ta in ing  double carbon linkages by  
trea tin g  C2H 2 o r i t s  non-m etallic  organic deriva tives (contain ing  tr ip le  carbon 
linkages) in  a n  aqueous a lka line  so lu tio n  w ith  m etallic  Zn.

G. W . Jo h nson . E .P . 501,071, 21.2.39. A ppl. 1.9.37. M anufacture  of bu tad ien e  
from buty lene using  a  solid  ca ta ly s t.

W . H . Carmody. U .S .P . 2,149,275, 7.3.39. A ppl. 23.9.37. P ro d uction  of resins 
from  acid sludge an d  p u re  s ti ll  residues re su lta n t respectively  from  th e  acid-w ashing 
an d  frac tiona tion  of l ig h t oils p ro d u ced  in  th e  by -p ro d u ct coking of coal.

W . H . Carmody. U .S .P . 2,149,577, 7.3.39. A ppl. 17.6.36. P ro d u c tio n  of an  
arom atic-solvent oil from  d is tilla te  oil o b ta in ed  from  s till  residues. W . S. E . C.

Detonation and Engines.
536. Recent A ero-E ngine R esearch W ork. H . C. M ansell. Aircr. Engng, M arch 
1939, 11 (121), 92-94.—A  su rvey  is  m ade of th e  m ajo r phases of research w hich have 
led to  th e  p reseh t p o sitio n  of th e  aero-engine as regards im proved perform ance an d  
reliability .

Increases of ap p ro x im ate ly  100%  in  th e  specific o u tp u t of engines d u rin g  th e  
p a s t te n  years, due a lm ost equally  to  increased  p is to n  speed an d  m ean  effective 
pressure, th e  la t te r  secured largely  b y  advanced  an ti-k n o ck  q u a litie s of fuel, have 
imposed special dem ands on  valve gear, p is to n , an d  bearing  capacity . R e liab ility  of 
valve gear has been v a s tly  im proved  in  th e  case of poppet-valve  engines, m ain ly  
th rough  m étallurgie research  in  connection  w ith  valve steel, b u t th e  a u th o r  considers 
th a t  p iston  an d  bearing  prob lem s are  s ti ll  a t  th e  p re sen t tim e in  large m easure th e  
focus of engine research. T he tin -b ase  w h ite-m eta l, h a rd en ed  w ith  an tim o n y , has 
given way to  th e  general u se  of co p p er-lead  m ix tu res, cadm ium  base alloys, an d  
practically  p u re  silver as bearing  m eta ls , w h ilst, as a  re su lt of in ten siv e  research  s till  
proceeding in  th e  field of th e  lu b rica tin g  m edium , considerable advance h as been 
m ade in  corrosion in h ib ito rs , film s tre n g th , an d  an ti-rin g  gum m ing add itives.
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S tudy of th e  factors which contro l d e to n a tio n  h as led to  th e  evo lu tion , in  b o th  
liquid- and  air-cooled engines, of g reatly  im proved m eth o d s of cy linder cooling and  
prom oted research in to  th e  im provem ent of supercharger efficiency w ith  a view  to  
reducing m ix tu re  tem pera tu re , which, a p a r t  from  th e  fuel, is  th e  m o st im p o rtan t 
feature governing d e to n a tio n  p o in t. A s a n  exam ple of th e  com bined effect of fuel 
anti-knock qualities an d  blower efficiency i t  is s ta te d  th a t ,  u n d e r  econom y conditions, 
one octane num ber is equ iva len t to  a b o u t 3° C. m ix tu re  tem p e ra tu re  change or 
3 lb ./sq . in . m ean effective p ressure  a lte ra tio n .

R eliability , d u rab ility , an d  freedom  from  servicing have  been  s te ad ily  im proved 
due to  research in to  fundam en ta l engine p roblem s a n d  th e  design  of c e rta in  item s of 
th e  equipm ent. T he ign ition  system , for exam ple, h a s undergone  considerable 
review to  m eet th e  dem ands of increased  engine d u ty  a n d  p ro lo n g atio n  of periods 
betw een a t te n t io n ; in  th is  connection  spark-p lug  life h a s  been ex ten d ed  b y  th e  
adoption of a  fine wire, precious-m etal electrode system , a n d  v a s tly  im proved 
insulation  m aterial, to gether w ith  series resisto rs or condensers w hich g rea tly  decrease 
th e  spark-point erosion ra te .

In  a brief indication  of possible developm ents a n d  needs of th e  fu tu re , th e  au th o r 
refers to  th e  advantages of high a lt i tu d e  or “ su b -s tra to sp h eric  ”  op era tio n  and 
possible m eans of m eeting  th e  dem ands th ereb y  im posed u p o n  blow er design  and 
operation. The growing claim s of th e  C.I. engine are also considered , as a re  too  the  
advantages offered by  th e  su b s titu tio n  of th e  d irec t-pe tro l-in jec tion  sy s tem  for the 
carburettor. Complete im m u n ity  from  engine freezing problem s, reduced  fire risk, 
increased re liab ility  of control, a n d  perfec t d is tr ib u tio n  are  sa id  to  be  th e  chief 
claims for th is  system . E . F . C.

537. Developm ent o i Liquid Cooling. W . N . T w elvetrees. A ircr. Engng, March 
1939, 11 (121), 107-110.— Following illu s tra tio n s  of early  cooling sy s tem s in  which 
inherent defects are shown, th e  p ap er describes a  ty p ica l glycol-cooled in sta lla tio n  
for a  12-cylinder V engine incorpora ting  th e rm o sta tic  con tro l a n d  d u a l rad ia to rs . 
The im portan t effect of coolant tem p era tu re  on cy linder lin e r jo in ts  is  d iscussed  and 
th e  advantages gained by th e  use  of th e rm o sta ts  in  con tro lling  th is  v a riab le  in  actual 
flight conditions are shown. T he paper concludes w ith  a  d esc rip tio n  of th e  m ethod 
of operation of “ p ressure cooling ” w hich rep resen ts th e  la te s t  stag e  of developm ent. 
In  principle, th e  system  consists of th e  norm al in sta lla tio n  lay o u t, b u t ,  in stead  of 
glycol alone, th e  coolant is a  m ix tu re  of w a ter w ith  30%  glycol, w h ils t th e  positive 
pressure relief is usually  ab ou t 30 lb ./sq . in . in s tead  of 3 lb ./sq . in . A dvantage is 
taken of th e  h igh  specific h ea t of w ater, w hilst eb u llitio n  in  flight is  avoided. In  
addition , th e  superior specific heat of th e  coolant m ix tu re  over th a t  of glycol alone 
perm its of a  reduction  in  rad ia to r  size of 20% . E . F . C.

538. Valve and Valve Seat Technique for Autom obile and Aero E ngines. F . R.
B anks. J . In stn  A u t. Engrs, 1938, 7 (3), 32-63.— T his a rtic le  review s th e  causes of 
poor valve and  valve-seat perform ance in  autom obile a n d  aero engines, a n d  gives 
exam ples of good an d  b ad  valve an d  p o r t  design. Specifications of th e  principal 
steels now being successfully em ployed, an d  d e ta ils  of m an y  ty p es  of valve insert 
designs, are shown. Increasing  in te res t is now  being show n in  th e  m ate ria ls  used 
for valve guides, an d  i t  is  suggested th a t  unalloyed cas t iro n , w hich is  in  general 
use in  th is  country  in  autom obile p ract ice, m ay be superseded by  n ickel/chrom e iron 
alloys. E xperim ents have shown th a t  for every O'OOl in . increase in  in itia l  clearance 
betw een valve stem  an d  guide, th e  wear in  10,000 m iles ru n n in g  increased  b y  0’002 
in . More serious a tte n tio n  is  now being given to  th e  finish of guides, valves, and 
seats. New types of silchrom e steel are now being in tro d u ced  w hich give much 
b e tte r re su lts  th a n  th e  Silchrome No. 1, which has p roved  successfu l over a long 
period. Some details of re su lts  ob tained  w ith  th e  new “ B rig h tray  ” alloy  of nickel 
and  chrom ium  for trea tm en t of valves an d  in se r ts  a re  given. T h is  m ate ria l is 
claimed to  im prove th e  resistance to  wear, ox idation , a n d  corrosion. R e su lts  now 
obtained in aero-engine practice show w h a t can be achieved w hen cost is  n o t of 
prim ary  im portance, and  considerable d a ta  a re  given dealing  w ith  aero-engine valves 
f n ' nsei*;s'  ̂Bcgarding th e  use of leaded fuels, th e  a u th o r  con ten d s th a t  many
ro u  es a ttr ib u ted  to  lead have been due prim arily  to  th e  increased  pow er perm itted
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by  such  fuel. I t  is  t ru e  th a t  leaded fuels a re  n o t so to le ran t of poor design, inferior 
valve m ate ria l, an d  poor sea ting . E ng ines do n o t now  suffer as th ey  used  to  do 
from  th ese  defects, an d  a lm ost u n iv ersa l use  of leaded fuels shou ld  p rovide adequate  
answ er to  queries regard ing  th e ir  value. C. H . S.

539. Supercharging of Compression Ignition E ngines. J .  H . P itch fo rd . J .  In s tn  
A ut. Engrs, 1938, 7 (3), 64-94.— T his p ap er reviews th e  behav iour of th e  sm aller size 
of high-speed four-cycle engine u n d e r p ressure-charged conditions. U nder pressure- 
charged cond itions th e  C.I. engine h as one p rac tica l adv an tag e  over i t s  pe tro l 
co u n te rp a rt, as w ith  th e  form er a ir  only  is d ea lt w ith  u p  to  th e  m om ent of fuel 
in jection , a n d  th e  phenom ena of p re-ign ition  a n d  d e to n a tio n  do n o t ex ist. Unless 
th e  s tru c tu re  of th e  engine is  v ery  m ate ria lly  increased, in jection  tim in g  m u st be 
ad ju s ted  to  m ain ta in  su b s tan tia lly  co n stan t m axim um  pressures, which en ta ils  some 
sacrifice in  th e  response to  supercharge. I t  h as been found  in  th e  case of a  separately  
d riven  blower th a t  th e  fuel consum ption  a t  loads below th e  sm oke p o in t is reduced 
by a n  am o u n t corresponding  to  th e  w ork done b y  th e  supercharger on  th e  engine 
p iston  d u ring  th e  suc tion  stroke. T he a u th o r  contends th a t  th e  reason for increased 
fuel consum ption  of ro ad  vehicles w hich are supercharged is m ain ly  due to  th e  fact 
th a t  th e  g rea ter pow er availab le  is fu lly  used  in  acceleration  an d  in  m ain ta in in g  a 
higher road  speed.

The a lte rn a tiv es to  supercharg ing  are enum erated . O bjections to  th ese  a lte rna tives 
lead th e  a u th o r  to  th e  conclusion th a t  supercharging is th e  b e st so lu tion  to  th e  
increased pow er problem , since a  re la tive ly  large increase in  n e t t  o u tp u t m ay  be 
realized w ith o u t appreciab ly  increasing th e  severity  of th e  tem p era tu re  conditions of 
th e  p is to n  an d  rings, w hich m u s t be regarded  a t  p resen t as th e  “ b o ttle  neck ”  in  
increasing specific engine o u tp u t.

The influence of supercharg ing  on general design is  d ealt w ith  a t  leng th , an d  deta ils 
of th e  p o p u lar ty p es  of supercharger are  given, w ith  th e ir  respective advantages and  
d isadvantages. E x p erim en ts  w ith  induced  in tak e  ram s lead to  th e  conclusion th a t  
m uch m ore m ig h t be done b y  th is  m eans to  increase pow er o u tp u t. D a ta  are given 
on th e  p rac tica l app lica tio n  of supercharg ing  of C.I. engines dealing specifically w ith  
th e  use of a  “ C entric  ” supercharger, an d  d e ta ils  of cost are given re la tin g  to  th e  
production  of engines of v a ry in g  capacity . C. H . S.

540. Prelim inary Chem ical R eactions in  a Gasoline Engine. L. A . Peletier, S. G. 
Van H oogstra ten , J .  Sm ittenberg , an d  P . L. K ooym an. Centre d ’Etudes Thermiques, 
X e Séance, 16.12.38. Chal. et In d ., J a n . 1939, 20 (225), 120.— D uring some research 
work on a  C .F.R . eng ine in to  th e  effect of m ix tu re  s tre n g th  on com pression pressure, i t  
was observed th a t  m easured  values d id  n o t agree w ith  those  expected from  calcula
tion . T his fact w as confirm ed by  m eans of an  op tica l in d ica to r ; a  q u artz  window 
in  th e  com bustion  cham ber revealed  a  b lue  lum inescence w hilst ru n n in g  w ith  th e  
ignition sw itched off, th u s  e stab lish in g  th e  existence of chem ical reactions.

A C.F.R . engine w as d riv en  b y  a n  electric m o to r a t  900 r.p .m ., w ith  an  a ir-in take  
tem pera tu re  of 150° C. a n d  a  com pression ra tio  of 5-75 : 1, th e  ig n ition  being sw itched 
off. As th e  m ix tu re  w as progressively  enriched, th e  expansion curve on  th e  in d ica to r 
diagram  becam e fla tte r, a n d  th e  to rq u e  requ ired  to  m oto r th e  engine decreased. 
M inimum to rq u e  w as recorded w ith  a  m ix tu re  80%  rich , u n d er which conditions 
auto-ignition  to o k  p lace ab o u t 60° a f te r  to p  dead  centre. T he occurrence of these  
phenom ena w as suppressed  by  th e  ad d itio n  of te tra -e th y l lead.

A sm all tw o-stroke m otor-cycle engine w as used for fu rth e r te s ts , in  which th e  
exhaust gases w ere collected a n d  analysed . T he cylinder-head tem p era tu re  was 
slowly ra ised  w h ilst th e  engine w as m otored  a t  1500 r.p .m . A t first th e  ex h au st gas 
tem perature  rose in  p ro p o rtio n  to  th e  h ead  tem p era tu re , b u t w hen th e  la t te r  reached 
240° C. a  sh a rp  b reak  occurred, accom panied  by  au to -ign ition . F u r th e r  hea tin g  of 
th e  head  resu lted  in  th e  fo rm ation  of perox ides in  th e  ex h au s t gas ; a  second zone of 
au to-ignition  was m an ifest a t  500° C. T he re su lts  confirm ed th e  conclusions of o th er 
observers, th a t  considerable q u a n titie s  of peroxides can be form ed d uring  th e  com 
pression stroke, and- th a t  th e y  have  a n  im p o rta n t influence on  th e  occurrence of 
detonation .

Sim ilar effects were p roduced  b y  m eans of a q u a rtz  tu b e  in  which hydrocarbon  
O
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vapours and  a ir were allowed to  m eet a t  e levated  tem p era tu res  th ese  b e in ^  again  
accompanied by th e  occurrence of an  exotherm ic ox idation  process. I t  is  b e l i e d  
th a t  th e  phenom ena stud ied  in  th e  two engines an d  th e  q u a rtz  tu b e  a re  ld^ n t£ a1̂

See also A bstract No. 518.

Coal and Shale.
541. “  Dust-proofing ”  of Coal. Anon. Report o f Fuel Res. Board fo r  Year ending 
31.3.38 89-96.— The effect of th e  po ro sity  of coal on  dust-proofing  has been
investigated , since i t  is considered probab le  th a t  p o rosity  largely  d e te rm ines th e  
relative p roportion  of oil requ ired  for tre a tin g  various coals. ^

To preven t pen etra tio n  of th e  dust-proofing  liqu id  som e experim en ts in  blocking 
th e  entrance to  th e  pores have been tr ie d  ou t. T he g rea tes t success has been 
achieved w ith  (a) 1- 2% raw  rubber or (6) an  isobutylene po lym er in  a  m ineral oil. 
The equipm ent for spraying coal is described a n d  tw o different ty p es  of nozzle have 
been used : (a) a ir  operated—th e  fluid being a tom ized by  a ir, (6) p ressu re  operated— 
in  which th e  oil a t  h igh  pressure  is forced th ro u g h  a  fine orifice.

Dust-proofing appears to  have lit t le  effect on  th e  com bustion  p ro p e rtie s  of coal, 
b u t there  is some slight evidence th a t  size deg radation  is less w ith  w ell-sprayed coals.

542. Treatment of Tar and Oils. Anon. Report o f F uel Res. Board fo r  1 ear 
ending 31.3.38, 147-186.—The s tu d y  of th e  tre a tm e n t of t a r  h as been  m ainly  
confined to  th e  investiga tion  of th e  hydrogenation  process. T h is  in  general takes 
place in  two stages :—

(1) L iquid-phase trea tm e n t in  presence of a  finely d ispersed  c a ta ly s t to  
convert asphaltic  m ateria l in to  oil.

(2) H ydrogenation  in  v apour phase of selected frac tio n s from  th e  first t r e a t 
m ent over a  fixed ca ta ly st to  yield th e  requ ired  p roduct.

The liquid-phase hydrogenation  of b o th  high- and  low -tem perature  t a r  tak e s  place 
readily in  th e  presence of hydriodic acid or a  m ix tu re  of th is  acid  w ith  am m onium  
m olybdate.

For the  vapour phase trea tm en t a  fixed ca ta ly s t is used  consisting  of :—
(а) A supported  m ateria l such as m olybdenum  sulphide on a lum ina  gel, or
(б) A pelleted m aterial such as pure  m olybdenum  or tu n g s ten  d isu lphides.

(a) can be readily  reactivated  b u t (b) m u s t be en tire ly  re-m ade w hen i ts  a c tiv ity  has 
deteriorated.

R esults ob tained by  trea tm en t of low -tem perature C annel t a r  a n d  K im m eridge 
shale ta r  are given.

E xperim ents have been carried o u t on  th e  desu lphurization  of benzole b y  m ild 
hydrogenation. Three ca ta lysts were tr ied  o u t :—

(1) M olybdenum sulphide on alum ina gel.
(2) A m ixture in  equim olecular proportions of MgO, ZnO an d  MoOs.
(3) Pelleted m olybdenum  disulphide.

Catalyst (1) showed th e  least loss in activ ity , b u t none of th e  c a ta ly s ts  effected a 
sufficient reduction m  S. C atalyst (3) was found to  be th e  m ost su itab le  substance for 
work a t  elevated pressures.

Diesel fuels have been prepared  from  low -tem perature tars , Cannel ta r ,  an d  shale 
ta r  by i—

(а) D irect distillation.
(б) H ydrogenation over suitable catalysts.

The two la tte r tars  yield oils w ith  good cetene num bers.

p ro c e ss^  order tnU07  ®ub^ ance? hav® been ^ a t e d  by  th e  hydrogenation-crack ing  
u y the n a tu re  of the  reactions occurring d u ring  hydrogenation .

D . L. S.
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543. P atents on Coal. A. P o t t  a n d  H . B roche. U .S .P . 2,147,753, 21.2.39. A ppl. 
30.11.35. P ro d u c tio n  of e x tra c ts  from  solid  carbonaceous su b stances b y  m eans of 
so lvents— e.g., te tra lin e  an d  phenol— a t 300-420° C. a n d  a t  10 to  below 100 a tm ./sq . 
cm. p ressu re . T he reac tio n  is  carried  o u t in  a  closed vessel, an d  hydrogen  is 
in tro d u ced  d u rin g  th e  ex trac tio n , a n d  th e  e x tra c t sligh tly  hydrogenated  using  a 
m olybdenum  diox ide ca ta ly s t.

E . S la tineanu . U .S .P . 2,151,165, 21.3.39. A ppl. 18.4.36. P ro d u c tio n  of h y d ro 
carbons from  carbonaceous su b stances b y  tre a tin g  th em  a t  390° C. w ith  a  gas m ix tu re  
con tain ing  su b s ta n tia l q u a n titie s  of m eth an e  a t  a t  least 500 a tm . p ressure  above 
norm al, to  cause po lariza tio n  of th e  CH4 p resen t. W . S. E . C.

544. Patent on Shale. J .  J .  Crawford. E .P . 499,141, 18.1.39. A ppl. 18.6.37.
T rea tm en t of kerogen-contain ing  shale for th e  recovery of oil. W . S. E . C.

Economics and Statistics.
545. Econom ic A spect of the W orld Asphalt and B itum en Industries. W . Schm idt. 
Rev. Petrolif., 1939 (828), 350-354.— T he a u th o r  gives a  s ta tis tic a l review  of th e  
p roduction  a n d  co n sum ption  of n a tu ra l a sp h a lts  an d  b itum ens in  th e  various 
countries of th e  w orld  from  1909 to  1937 in  th e  case of n a tu ra l a sp h a lts , a n d  from  
1924 to  1937 for b itu m en s. F o r  pu rposes of discussion , th e  countries are d iv ided  
in to  th ree  g roups : th o se  t re a tin g  th e ir  own crude petro leum  for b itum en  m anufacture , 
those tre a tin g  th e ir  own a n d  im p o rted  crude, a n d  those  countries such as G reat 
B rita in  w hich  t r e a t  on ly  im p o rted  crude. Two tab le s  a re  given show ing w orld 
p roduction  of n a tu ra l a sp h a lt a n d  b itu m en  in  th o u san d s of to n s over a period  of 
years, a n d  a th ird  tab le  show s ex p o rts , im p o rts , a n d  consum ption  of b itu m en  in  
th o u san d s of to n s  fo r th e  y ea r 1937, th e  w orld consum ption  for th a t  year am oun ting  
to  over 8 m illion  to n s . E . W . H .

546. Industrial U tilization  of F ats and Oils. A . G uillaudeu. Industr. Engng Chem., 
1939, 31 (2), 158-162.— T he p rin c ip a l uses of v a rious fa ts  a n d  oils are ou tlined , an d  
an  a tte m p t is  m ade to  fo recast th e  t re n d  of fu tu re  developm ents in  th e  o il-and-fat 
in d u stry . H . E . T .

547. Increase of Tax on Petroleum  in  Ecuador. A non. Bol. In form . Petroleras, 
Sept. 1938, 15 (169), 119-120.— Decree c o n s titu tin g  a n  increase of th e  tax es im posed 
on th e  30.8.35 u n d e r concession to  th e  A nglo-E euadorian  Oilfields, L td . H . I . L.

548. Regulation of the Petroleum  Industry in  Portugal. A non. T ran s la ted  from  
Diario de Govemo, 12.2.37. Bol. In form . Petroleras, Sept. 1938, 15 (169), 106-118.—  
T his decree (Act no . 1,947) com prises th e  P o rtuguese  G overnm ent regu lations con
trolling im p o rta tio n , sto rage, a n d  u se  fo r in d u s tr ia l pu rposes of crude m ineral oils, 
th e ir derivatives a n d  residues. I t  also covers th e  ex p lo ita tio n  of m ineral oil deposits 
in Portuguese  T errito ry . H- I- I—
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BOOK REVIEWS.

The Miocene Stratigraphy of California. B y R . M. K leinpell P p  450, 22 p la te s , 5
folding charts (in pocket), 9 figs. an d  17 tab les  m  te x t. T u lsa, Okl. . Am er.
Ass. Petrol. Geol., and  L ondon : M urby. 1938. $5.00.

This handsom e volume claims to  resolve th e  confusion h ith e r to  su rro u n d in g  th e  
correlation of th e  Miocene form ations of th e  several basin s of C alifornia. A s in  
so m any o ther cases, w hat have been assum ed to  be fo rm ations of precise  age- 
value, in  simple sequence, are now explained as overlapping facies-form ations of 
varying tim e-duration . The fam iliar nam es V aqueros, Tem blor, M onterey, an d  
Santa M argarita m u st now fall in to  th e  sam e category  as th e  E n g lish  G reensand 
form ation or th e  U pper L ias Sands. To determ ine th e ir  age-value in  a n y  area, 
recourse m ust be had  to  fossils of zonal value.

The clue to  th e  sequence is  found  b y  th e  a u th o r  in  th e  M onterey  Shales of th e  
Reliz Canyon, Paso Robles B asin, where he d istingu ishes fou rteen  foram iniferal 
zones, for which he claims th e  sam e value as th a t  of Ju ra ss ic  am m onite-zones. 
Before arriving a t  th is  conclusion he discusses w ith  g rea t c la rity  th e  ecology of 
the  foraminiferal faunules, an d  th e  d iscrim ination  betw een facies-m arking an d  
dating value. T his long discussion (pp. 79-99), in  which th e  view s of Oppel, 
Arkell, and  o thers on Ju rassic  zones are se t fo rth , is  of in te re s t to  o th e r  geologists 
th an  those concerned w ith  th e  Miocene.

The fourteen zones (subdivided in to  zonules) he  groups in to  six  s tages (or, 
ra ther, five and  a  half, th e  u pper p a r t  of h is h ighest stage hav in g  no foram iniferal 
fauna), to  which he assigns entirely  new nam es, w ith  a  seven th  (Oligocene) b e lo w ; 
These are, in  ascending order : R efugian  (Oligocene), Z em orrian a n d  Saucesian 
(“ Lower Miocene ” ), Relizian and  L uisian  (“ Middle M iocene ” ), M ohnian an d  
Delmontian (“ U pper Miocene ” ). Correlation follows w ith  six  o th e r  C alifornian 
basins and o thers fa rth e r n o rth . Correlation w ith  m am m alian  faunas is a tte m p te d  : 
th e  M erychippns faunas appear to  be m ainly L uisian , b u t  rang ing  above a n d  b e low ; 
the  Desmostylus fauna  of K ern  C ounty, R elizian. E u ro p ean  co rre la tion  is  only 
suggested broadly, b u t i t  would seem th a t  th e  C alifornian “ Low er M iocene ” 
would be called Oligocene here, an d  th e  h ighest “ U p p er M iocene ” m ay  be 
equivalent to  Sarm atian.

Tabulations show how Vaqueros, Tem blor, Salinas, M onterey, a n d  San ta  
M argarita overlap one an o th er in  tim e an d  have no  such precise age-value as is 
claimed for th e  new  stages.

For those who are w orking a t  th ese  Miocene fo rm ations in  th e  field an d  
laboratory, there  is a series of range-tables of foram inifera, th e  m o st e laborate  
of which gives th e  range of some 450 species an d  varie ties ; w h ils t a  fo ld ing  tab le  
gives the  m uch m ore detailed  d is trib u tio n  of 132 of these  in  th e  type-sec tion  (Reliz 
Canyon), distinguishing over 150 horizons (a t 10 o r 15 ft. in te rvals) in  1635 ft. of 
Monterey Shale.

These questions of correlation co n stitu te  th e  first h a lf of th e  book, w hich gives 
outline m aps of th e  type-areas of th e  seven new stages. T here  is  also a  con toured  
m ap, w ith  collecting localities, of th e  Reliz C anyon : th is , u n fo rtu n a te ly , h as no 
scale, b u t from com parison w ith  sections given elsew here i t  w ould a p p ea r to  be 
about 2-8 in. to  th e  m ile, or 1 : 22,630.
_ The second half of th e  book is  a  system atic  catalogue of th e  fo ram in ifera  quoted  
in  th e  first half, illu stra ted  by 22 photographic  p la tes . A  te n ta tiv e  course for th e  
evolution of th e  genus Siphogenerina is suggested. I t  is in te re s tin g  to  n o te  th a t  
no addition  has been m ade to  th e  so lita ry  record  of Lepidocyclina  b y  Taliaferro  
and Schenck, six years ago.

There is an  adm irable index, and  extensive b ib liographies.
A . M o r l e y  D a v i e s .
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Physical Constants of H ydrocarbons, V olum e 1. Paraffins, Olefins, A cetylenes and
other A liphatic Hydrocarbons. B y G ustav  Egloff. Pp. 403. R einhold  P u b 
lish ing  Corp., New Y ork, o r C hapm an & H all, L ondon. 45s. ne t.

W hen  th e  U niversal Oil P ro d u c ts  Co. p u b lish  a  w ork composed en tire ly  of d a ta , 
s ta tis tic s , a n d  b ib liography , pe tro leum  chem ists w ill feel assured , w ith o u t th e  
recom m endation  of a  review er, th a t  no  organ ization  is b e tte r  fitted  to  compile 
such a  book, so h igh  is th e  re p u ta tio n  in  th e  petro leum  w orld of th e  records an d  
filing d ep artm en t of th is  com pany.

T he developm ents of th e  pe tro leum  in d u s try  are to -d ay  proceeding along lines 
which concen tra te  a tte n tio n  less an d  less on th e  n a tu ra l m ix tu res of u n certa in  
com position, an d  m ore an d  m ore on  th e  iso lation , identification, and  u tiliza tion  of 
ind iv idual hydrocarbons, for these  la tte r ,  ob tainab le  from  petro leum  by  d is tilla tio n  
or by  decom position , now  form  th e  raw  m ateria ls for th e  m anufactu re  of a  rap id ly  
expanding range  of com m odities from  av ia tio n  fuels an d  alcohols to  ru b b er an d  
resins. T he p rim ary  necessity  of th e  research chem ist, in  whose han d s th e  fu tu re  
developm ent of th e  pe tro leu m  a n d  th e  syn th e tic  chem ical in d u s try  rests , is  a 
precise knowledge firstly  of h is raw  m ateria l an d  secondly of h is derived products , 
and  th is  know ledge depends au fond  on  th e  physical co n stan ts  of th e  h y d ro 
carbons he uses.

Dr. Egloff h as therefo re  done a  g rea t service to  petro leum  chem ists by  p reparing  
in a  series of four volum es, of w hich th is  is th e  first, a  very  full series of tab les of 
the  physical p ro p erties of th e  hydrocarbons. These em body m elting  an d  boiling 
point a t  a  range of p ressu res u p  to  th e  critical p o in t, expansion coefficient, specific 
g rav ity , a n d  refrac tive  index. T he lite ra tu re  has been thoroughly  searched, an d  
every figure recorded bears i ts  b ib liographical reference. Those chem ists who have 
h ad  to  seek for such  in fo rm ation  an d  have found a v a rie ty  of inconsisten t re su lts  
will apprecia te  D r. E gloff’s ac tio n  in  p rin tin g  in  heavy ty p e  th e  figure he con
siders m ost reliable.

N ot th e  least in te re s tin g  p a r t  of th e  book is  th e  in tro d u c tio n , in  w hich Dr. 
Egloff gives a n  accoun t of th e  sources of h is in form ation . H e  m akes i t  ev iden t 
th a t ,  in  ad d itio n  to  th e  ex tensive  p u b lica tions from  th e  laboratories of th e  oil 
companies, a  v a s t a m o u n t of co-operative research is in  progress in  Am erica, 
financed an d  assisted  m ain ly  by  th e  big petro leum  corporations w orking in  concert 
w ith  th e  U niversities a n d  co llabora ting  w ith  such organizations as th e  B ureau  of 
Standards.

This volume, w hich  is lim ited  to  th e  open-chain hydrocarbons, and  those w hich 
will succeed i t  an d  deal w ith  th e  closed-ring ty p es  of hydrocarbons, are reference 
books which no p e tro leum  research  lab o ra to ry  can  afford n o t to  buy.

F . B. T h o l e .

Histoire et A rchéologie du P étrole. Extrait du Tom e IV. l im e  Congrès M ondial du
Pétrole, P a ris. 1939. P p . 95.

M. M aurice M ercier, P re s id en t of th e  Econom ies Section of th e  2nd W orld 
Petroleum  Congress, records th a t  i t  was w ith  considerable d o u b t as to  i ts  u ltim ate  
success th a t  i t  w as decided to  devote  a  section  of th e  Congress to  th e  h is to ry  an d  
archaeology of petro leum , a  section  w ith  no precedent a t  th e  L ondon Congress of 
1933. W ith  th e  excep tion  of sca tte red  references in  m ilita ry  h isto ry  to  th e  use 
of “ Greek F ire ,” an d  c e rta in  w ell-know n q u o ta tio n s from  th e  B ible an d  P liny , 
there  appeared  v ery  l i t t le  d a ta  to  w ork upon . B u t in  Ja n u a ry  1936 M. A ndré  
Seguin published  a  scholarly  tre a tm e n t of th e  h is to ry  of petro leum  in  Greek an d  
R om an tim es. A m o n th  o r so la te r  R . J .  F o rb es’ m onograph on “  B itum en  an d  
Petroleum  in  A n tiq u ity  ”  ap peared  (Leiden, M ay 1936). W ith  these  en th u siastic  
collaborators M. M ercier finally  a rran g ed  a n  archaeological section of th e  Congress. 
I t  is a  proof n o t on ly  of M. M ercier’s own in te re s t in  th e  sub ject, b u t  also of th e  
real w ealth  of in fo rm atio n  availab le, th a t  th is  section  was so successful.

N ine papers covering th e  fifty  cen tu ries  of petro leum  in  th e  Old W orld  before 
th e  first well w as drilled  in  th e  New were assem bled for th e  Congress. These have  
now been re p rin ted  as an  excerp t from  V olum e IV  of th e  Proceedings. T he l is t  
of th e  papers is as follows :—
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R. J . Forbes (A m sterdam ). “ Sketch  of th e  H is to ry  of th e  P e tro leu m  In d u s try .” 
Prof. E . Herzfeld (Princeton). “ T he A ryan  M yth  of N a p h th a .”
A ndré Seguin (Paris). “  Petro leum  in A ncient E g y p t.”

^ “ Petro leum  in  W estern  A sia in  A ncien t T im es
(Elam  an d  M esopotam ia).”

“ Petro leum  in  th e  O rien t (C anaan, C arthage, and  
th e  H itti te s ) .”

“ Petro leum  in A ncien t Greece a n d  R om e.”
L. L ockhart (London). “ Persian  P e tro leu m  in  A ncien t a n d  M ed iev a l

T im es.”
T. Mikucki (Lwow). “ H isto ry  of th e  Po lish  P e tro leu m  In d u s try .”
M. Mercier (Paris). “  L ab o ra to ry  V erification of C erta in  A spects of th e

H is to ry  of P e tro leum .”

The excerpt is com pleted by  a  v e rb a tim  rep o rt of th e  Session of 14th Ju ne , 
1937, presided over by  M. R . D ussaud , M embre de l ’ln s t i t u t ,  a t  w hich th e  above 
papers were discussed. T he General Sum m ary p rep ared  b y  M. Ju le s  T ou ta in  
summarizes th e  n ine papers.

The greater p a r t  of th e  m ateria l now  collected to g e th e r fo r th e  first tim e  consists 
of literary  references and  in te rp re ta tio n s. T his is in  itse lf  a n  ach ievem ent, in  th a t  
i t  provides th e  essentia l d a ta  on  w hich a  connected  h is to ry  of pe tro leum  in 
an tiqu ity  can be based. Mr. R . J .  F orbes has, indeed, a tte m p te d  th is  task . He 
has displayed historical ju dgm en t in  p resen tin g  th e  v a rio u s epochs in  the  
h isto ry  of petroleum  in  th e ir  p roper perspective, re la tin g  th e m  to  th e  appropria te  
stage in  th e  developm ent of civilization. T he m o d em  in te rp re ta tio n  of th e  
function of archaeology is th a t  of supplem enting or correcting  recorded  h istory , 
and i t  is to  be hoped th a t  M. Mercier w ill con tinue  h is  in v es tig a tio n s in  th a t  sp irit 
of scientific research exemplified in  h is own con trib u tio n  to  th is  v a luab le  sym posium  
of papers. S. J .  A s t b t j b y .

PUBLICATION RECEIVED.
British Standard Specification No. 829 for Mild Steel D rum s for Inflam m able Liquids.

February 1939. Pp. 16. B ritish  S tandards In s t i tu t io n , 28 V ic to ria  S treet,
London, S .W .l. Price 2s.

This specification re la tes to  welded m ild  steel d ru m s in ten d ed  to  be  u sed  for the  
storage and  conveyance of h ighly  inflam m able liq u id s n o t com plete ly  miscible 
w ith  w ater, an d  of m oderate v ap o u r p ressu re  an d  flashing below  75° F ., when 
tested  in  accordance w ith  th e  Petro leum  (Consolidation) A ct of 1928. I t  represents 
an advance in  th e  technique of tran sp o rtin g  petro leum  p ro d u c ts  of a n  inflam m able 
nature, inasm uch as i t  has been found possible to  stan d ard ize  a  lig h te r  d ru m  th an  
was previously in  use. T his h as been achieved th ro u g h  th e  ac tiv e  co-operation 
of th e  Railway Companies and  th e  Oil Com panies, an d  th e  te s ts  on  lig h te r  drum s 
undertaken by th e  courtesy of th e  R ailw ay Com panies have  d e m o n s tra ted  th a t  it 
is possible to  use a  ligh ter d rum  w ith o u t any  m ate ria l sacrifice in  th e  safety 
requirem ents for th e  carriage of inflam m able p roducts .



INSTITUTE NOTES.
M a y , 1939.

STU D EN TS’ MEDAL AND PR IZ E .
The Council has awarded th e  S tuden ts’ Medal and Prize to 

V. G. N o r r i s ,  S tu d .In st.P e t. (Birmingham U niversity), for a 
thesis on “ Porous Flow and its Application to  Increased Recovery 
from Petroleum  Reservoirs.”

A Special Prize has also been aw arded for the highly commended 
thesis of N. V. M u n s t e r ,  S tud .Inst.P et. (Birmingham University) 
on “ A ddition Agents for Lubricating Oils.”

Conditions of 1939-1940 Award.
The Council has decided th a t th e  S tudents’ Medal and Prize in 

1939 will be aw arded for a thesis on a set subject, and not for theses 
on subjects chosen by th e  candidates themselves.

A short list of a lternative subjects on which theses are invited 
will be issued by th e  Council to  all Students of the In stitu te  after 
30th June, 1939.

TRA N SFERS TO N EW  CLASSES OF M EM BERSHIP.
Members who wish to  apply for transfer to  one of the new classes of 

membership are requested to  subm it their applications as early as 
possible on th e  forms provided for th e  purpose a t the back of the 
leaflet convening the  Special General Meeting in January , 1939.

CANDIDATES FO R ADMISSION.
The following have applied for admission to  the In stitu te  or 

transfer to  another grade of membership, and in accordance with 
the By-Laws th e  proposals will not be considered until the  lapse 
of a t least one m onth subsequent to  the  issue of this Journal, during 
which any Member or Associate Member m ay communicate by 
letter to the Secretary, for th e  confidential inform ation of the 
Council, any particulars he m ay possess respecting the qualifications 
or suitability of any  candidate.

The object of th is inform ation is to  assist the Council in grading 
candidates according to  the class of membership.

The names of the  candidate’s proposer and seconder 'are given in 
parentheses.
B a x g e r t , X orm an R oy , S tu d en t (Shell-M ex & B .P ., L td.), 26, H arring ton  

Square, London, N .W . 1. (J . Corthesy ; W. Wardlaw.)
F o r r e s t e r , D onald  S tew art Rose, E ngineer, c /o  Soc. U nirea, C asuta P o sta la  

Xo. 1, P loesti, R oum ania . (O. A . Bell ; C. G. H itt.)
F u s s t e i g , R afael Sim on, C onsulting E ngineer, Kraszew skiego 16, Jaroslaw , 

Poland.
M o r g a n *, Leo Clark, Geologist (M organ A cid  Inc .), 2 0 7 , Ellis-Singleton 

B uilding, W ichita , K ansas, U .S.A . (I . Gardescu ; W. W. Connor.) 
M o r l e y , R onald  H erb ert H enry , Chem ist (Asiatic Petroleum Company), 

8, C artw righ t G ardens, L ondon, W .C .l. (•/. Kewley ; W . W. Goulston. ) 
P i z a x t y , M ihail, E d ito r (M oniteur du Petrole Roum ain), B -dul I.C . B ratianu , 

26, B u charest, R oum an ia . (P. R . Clark ; L . Edeleanu.)



E ,  t h r u f f  R obert Freeborn, Chemist, The M.W. Kellogg Co., 225 B roadw ay, 
N e w  York, U.S.A. (G. Egloff ; A . E  Dunstan.)

S o p p e t , D e n i s ,  C u s t o m s  O f f i c e r ,  1 1 8 ,  Lansdow ne R oad , W orcester. (A . R.

WARD,C,John  Thomas, E ngineer (M .W . Kellogg C o ), 841, C edar T errace , 
Westfield, New Jersey, U .S.A . (A . E . Dunstan ; F . B . Thole.)

A R TH U R  W . EA STLA K E,
n r n m  SJprrpfnru

I N S T I T U T E  N O T E S .

ASPHALTIC BITUM EN GROUP.

A visit to the Road Research Station a t  H arm ondsw orth, 
Middlesex, has been arranged for Tuesday, 20th June , 1939. 
Members of the Asphaltic Bitumen Group and other members of 
the Institute who are desirous of participating in this visit should 
communicate as early as possible with the H onorary Secretary, 
Mr. C. E. Evans, c/o London and Thames H aven Oil W harves, L td ., 
Thames Haven, Essex.

Two meetings of the Group have been held since its inauguration 
in December 1938. Both meetings were held in the  In s titu te ’s 
Library in The Adelphi. On 28th March, Mr. D. C. Broome gave a 
paper on “ Measurement of the Flow Properties of B itum en.” 
Dr. A. R. Lee followed with an account of some of the  work carried 
out a t the Road Research Station on the same problem.

On 9th May, Mr. L. G. Gabriel gave a paper on “ B itum en 
Emulsions—Their Development and Present Sphere of U tility .” 
Both these papers will be subsequently published in the In s titu te ’s 
Journal, probably in the August issue.

The following constitute the Committee of the Asphaltic Bitum en 
Group :

J . S. J a c k s o n ,  B.Sc., F.I.C. {Chairman).
C. E. E v a n s ,  B.Sc., A.I.C. {Hon. Secretary).
D. C. B r o o m e ,  F.C.S., M.Am.Chem.Soc.
F. H. G a r n e r ,  Ph.D., M.Sc., F.I.C.
R. P r e s t o n ,  M.Sc., A.I.C.

Members of the Institu te resident in Great B ritain  who are not 
yet registered for receipt of the notices relating to  the Asphaltic 
Bitumen Group and who wish to be informed of its  programme 
should communicate with the Honorary Secretary a t the address 
given above.

WORLD AUTOMOTIVE CONGRESS.
Dr. A. E. Dunstan will represent the In stitu te  a t the  W orld 

Automotive Congress in New York and D etroit from 22nd May to 
2nd June, 1939. Dr. Dunstan will address a  General Session of the  
Congress in New York on 22nd May on “ To-day and To-morrow in 
Petroleum.”

Mr. N. Mitchell, M .Inst.Pet., is the official delegate of the 
Institution of Automobile Engineers.
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JO U RN A LS W ANTED TO PURCHASE.
The In s titu te  is prepared to  purchase copies of the following 

issues of the Journal a t the price of 10s. Od. each :—
No. 1, June  1914 
„ 19, April 1919 
„ 31, April 1922 

Journals should be forwarded to  the Secretary, The In stitu te  of 
Petroleum , The Adelphi, London, W.C. 2. Only copies in good 
condition will be considered for purchase.

PERSONAL NOTES.
Mr. R. C h a n d l e r  has left for Bahrein Island.
M r. F .  E .  J .  F o x a l l -S m e d l e y  i s  h o m e  f r o m  B u r m a .
Mr. H. T . L o r n e  is returning to  Iran.
Mr. C. V. R u t h e r f o r d  is returning home from Iran.
Mr. L. A. W i l s h e r e  has returned to  Iran.
Correspondence or Journals forwarded to  the  following members 

have been returned, and the Secretary would he pleased to  receive 
any inform ation regarding their present address : G. E .  B a r b e r ,
E .  C . B r o w n , K .  B u r t o n , E .  B . C h a p e l l e , O . C . E l v i n s , V. C . S. 
G e o r g e s c u , J . J . L. H a m i l t o n , J . R. H o r t h , A. D. J o n e s , J. 
L a n d e r , H. R. L o v e l y , I. L u s t y , F. M a c k l e y , A. M a c L e a n ,
G . P .  M e l v i l l e , C . A. M o o n , L . M o u n t f o r d , S . N i c o l , S. P a p p , 
R. G. R e i d , N. D. R o t h o n , R. W. S m i t h , H. G. S p e a r p o i n t , and 
P .  F .  T h u r l o w .

ANNUAL REVIEWS 
OF PETROLEUM TECHNOLOGY

Vol. 3 (covering 1937)
PRICE - - - 11s. post free

Members of the Institute and Annual Subscribers to the 
Journal may purchase one copy only at 5s. 6d. post free. 

Obtainable from :

THE INSTITUTE OF PETROLEUM 
THE ADELPHI, LONDON, W.C.2

A.S.T.M . V IS C O S IT Y -T E M P E R A T U R E  CH A RTS
C H A R T  A :  Saybo lt U n iv e rsa l V is c o s ity  (20  by 16 in .)— te m p e ra tu re  range , — 30° F . to  4- 450° F . ; 

v is co s ity  rang e , 33 to  100 ,000 ,000 S ayb o lt U n iv e rsa l Seconds. P r ice  6s. Od. p er pad o f 25.

C H A R T  B :  Saybo lt U n ive rsa l A b rid g ed  (8 J  by I I  in .)— te m p e ra tu re  range , — 10° F. to  4 -3 5 0 ° F. ; 
v is co s ity  range , 33 to  100,000 seco nd s. P r ice  8s. Od. p e r pad o f 50.

C H A R T  C :  K in e m a t ic  V is c o s ity , H ig h  Range (20  by 16 in .)— te m p e ra tu re  range , — 30° F. to  4 -4 5 0 °  F . ;  
v is co s ity  range , 2 to  20 ,00 0 ,0 0 0  ce n t is to k e s . P r ic e  6s. Od. p e r pad o f 25.

C H A R T  D  ; K in e m a t ic  V is c o s ity , L o w  Range (20 by 20  in .)— te m p e ra tu re  range , — 30° F . to  4- 450° F . ; 
v is co s ity  rang e , 0 .4  to  100 c e n t is to k e s . P r ic e  6 s . Od. p e r pad o f 25.

Obtainable from

THE INSTITUTE O F PETROLEUM
The Adelphi, London, W .C.2
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The Institute as a body is not responsible for the statem ents of opinion 
expressed in any of its publications.

C o p y r i g h t . — Publication of ab s trac ts  of P apers an d  artic les appearing  in  th e  
Journal is perm itted, provided th a t  acknow ledgm ent is m ade to  th e  In s t i tu te  of 
Petroleum.

Papers and Articles.—The Council inv ites P apers and  A rticles b o th  for reading 
a t Ordinary Meetings of the  In s titu tio n  an d  for pub lica tion  in  th e  Journal. All 
Papers, whether for reading or publication , will be su b m itted  to  a  referee appo in ted  
by the Publication Com mittee.

The Institu te  has published a brochure “  In s tru c tio n s  for th e  G uidance of A uthors ”  
containing details of recom m ended practice  in  th e  p re p ara tio n  of P ap ers  for p u b lica
tion. Copies of th is  brochure will be supplied on request.

p re _ P r in ts .—Advance proofs of P apers to  be read  a t  O rd inary  M eetings are 
generally available about a  week before th e  M eeting. M em bers w ishing to  be su p 
plied w ith these pre-prin ts are requested  to  no tify  th e  Secretary .

Abstracts.—Members and  Jo u rn a l Subscribers desirous of receiving th e  A b stracts 
printed on one side of th e  paper only, can  be supplied w ith  these  a t  a  charge of 10s. 
per annum  per copy, payable in  advance.

Issue of Journal.—Members whose subscrip tion  is n o t in  a rre a r  receive th e  Journal 
free of cost. A m em ber whose subscrip tion  is n o t pa id  b y  M arch 31st of th e  year 
for which it  is due is considered to  be in arrear.

Changes of Address .— Members are requested  to  n o tify  any  change of address to 
the Secretary.

Benevolent Fund.— The Benevolent F u n d  is in tended  to  a id  necessitous persons 
who are or have been m em bers of th e  In s titu te , and  th e ir  dependen t re la tives.

The Fund is raised by  v o lun tary  annual subscrip tions, donations, an d  bequests, 
and all contributions should be sen t to  th e  Secretary  of th e  In s t i tu te  a t  T he Adelphi, 
London, W.C. 2. The F u n d  is adm inistered  by th e  Council th ro u g h  th e  B enevolent 
Fund Committee, and  all applications in connection th erew ith  m u st be m ade on a 
special form which can be obtained from  th e  Secretary  of th e  In s titu te .

Appointments Register.—A register of m em bers requiring  ap p o in tm en ts  is kep t 
a t  the offices of th e  In s titu te , and  every eg o rt is m ade to  assist m em bers of the  
Institu te  in search of em ploym ent.

Members who desire th e ir nam es and  qualifications to  be included in  th is  register 
are requested to  apply to  th e  Secretary for the  Y orm  of A pplication  for R eg istra tion , 
if they  have no t a lready done so. Members residing in  th e  L ondon a rea  a re  asked, 
if possible, to  re tu rn  th is  Form  in  person and" m ake them selves know n, to g e th e r w ith  
tiheir requirements?, to  th e  Secretary. I t  is also requested  th a t  m em bers should  no tify  
the Secretary im m ediately th ey  have obtained an  appo in tm en t.

In  subm itting nam es of candidates to  prospective em ployers i t  is u nderstood  th a t  
the Institu te  accepts no responsibility and  gives no guaran tee .

Library.—The In s titu te ’s L ibrary  m ay be consulted betw een th e  hours of 9 30 
a.m. and 5 p.m. d a ily .^ iS |tu rd a y s , 9.30 a.m . to  J 2.noon.)
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HADFIELD'S

TRAD5v ^ ^ U M4RK & TBA0« » MARK 

S T E A M  P I P E  
FLANGE BOLTS

HAVE A HIGH CREEP STRENGTH
For use at the highest temper

ature employed in modern 

steam practice. 

Do not become brittle as a 

result of operating conditions.

Steel Castings a n d  Forgings of all Kinds.

Area of Works 
over 200 acres

Buildings cover 
61 acresHAOFIELDS LTD

  East Hecla and Hecla W orks, SHEFFIELD, Eng. .

N o. 1666.

SCHLUMBERGER ELECTRICAL CORING
France.—Société de Prospection

Electrique, 3 0 , rue Fabert, P a r i s .

U.S.A.—Schlumberger Well Surveying 
Corporation, 2 7 2 0  Leeland, H o u s t o n ,  

Texas.

Local Offices : Long Beach, Oklahoma 
City, New York, Corpus Christi, 
Bradford.

Venezuela.—P. Bayle, Villa Proselec, 
M a r a c a ib o .

Trinidad, B.W.I.—Schlumberger Elec
trical Coring Methods, S a n  F e r n a n d o .

Morocco.—M. Texier, Société de
Prospection Electrique, P e t i t j e a n .

Rumania.—A. Poirault, 18 Strada I. C .  

Bratianu, C a m p in a ,  (Prahova).

Germany.—Firma von Flotow, Schil- 
lerstrasse 3 6 1, H a n o v e r .

Dr. B. Paul, Kobenzlgasse 3 0 ,  V i e n n a .

Hungary.—M. Scheibli, Vadaszkürt Tiir 
Istvan U .3 ,  B u d a p e s t .

Iraq.—L. Beaufort, Q a i y a r a h .

British India.—A.
Assam.

Couret, D lC B O I,

Colombia.—H .  Rappart, P ü E R T O -B e rriO . Burma.—L. Bordât, K h o d a u n c .

Argentine.—G. Guichardot, C o m o d o r o  

R iv a d a v ia ,  Km. 27.
Netherland East Indies.—R. Sauvage, 

P l a d j o e ,  Sumatra.

Schlumberger Methods also applied in : U.S.S.R., Japan, Italy, Poland, Yugoslavia, 
Egypt and British North Borneo.

Kindly mention this Journal when communicating with Advertisers.



ane-Wells Oil Well Surveys Completely 
Chart Open or Cased Hole

TWithin five minutes after coming out 
of the hole, you get a permanent 
photographic record— simple and 
easy to read-of the direction and 
inclination of the hole. Single shot 
readings during drilling give you a 
complete survey. You have complete 
information that, in case of trouble, 
will prove invaluable.

Left : Lane-Wells Oil 
Well Survey Instru
ments

L A M E ®

One of the four types of instruments 
available will serve your needs. 
Lane-Wells engineers will advise 
you. will furnish complete instruc
tions and will make periodic visits 
to insure success. All records are 
confidential. Phone or write to the 
nearest Lane-Wells branch for more 
information today.

7 io ä  T U u f.

GEN ERA L O FFICE S 
AND PLA N T

S610 S. Soto St. Los A ngeles. Colli.

E X P O R T  O r n C E S
420 Lexington A re ..  N ew  York City. N. Y.

L IS T  OF A D V E R T IS E R S .
Aktiebolaget  E l e k t r is k  Ma lm letnin g  
All  St e e l  P roducts Mf g . Co.
A sk a n ia -W e rk e , A .G .
B abcock & W ilc o x , Lt d .
E . B. B adger  & Sons  Co .
B aker  Oil  T ools, I nc .
B luchalk  Co. ...
W . Ch r istie  & Gr e y , L t d . ... ... ... ... ... ... In s id e
A. F . Craig  & Co., Lt d .
Charles  D abell  & Co 
Du k e  & Oc k e n d e n , L t d . ... ... ... ... ... ... In s id e
Ed e le a n u  Ge sellsch a ft  m .b .H .
F oster W h e e l e r , Lt d .
W . J .  F raser  & Co., Lt d . ...
Geophysical  P ro spectin g  Co ., Lt d .
H a d fiel d s , Lt d .
H ayw ard-Ty l er  & Co., L t d .
I nstitute  of P etro leum
I nternational  P a in t  & Co m po sitions  Co ., Ltd  
L ane-W ells  Co.
L u fk in  R ule  Co.
Lummus Company
Metropolitan  V ic k e r s  E lec t r ic  Co ., Ltd  
N ational Su pply  Corporation
Oil  Ce n te r  Tool  Co ..................................
Oil  W e l l  Su pply  Co .
Security  E n g in e e r in g  Co. , I nc .
S o c ié té  d e  P r o s p e c t io n  É l e c t r i q u e  
SpE R R Y -S uN  W e l l  S u r v e y in g  Co. ...
J o h n  G . S te in  & Co., L t d ......................
S te w a r t s  a n d  L lo y d s ,  L td .  ...
SVENSKA DiaMANTBERGBORRNINGS AK TIEBOLAGET 
Jo h n  Thom pson (W o lv e rh a m p to n ) ,  L t d  
T in to m e te r ,  L td .
W est er n  Ge o ph y sic a l  Co. ...
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t r a d e

PAINTS s  PETROLEUM 
INDUSTRY

“ DANBOLINE S IL V E R E T T E ”  The super alum inium  p a in t fo r
a ll  refinery purposes. Only actual 
experience can prove its am azing  
durability.

TANCTECTOL The o n Jy protective p a in t fo r  the
IN T E R IO R  o f  petroleum storage 
ta n k s. W ith s ta n d s  p e rm a n e n t  
immersion in a ll petroleum  fra c 
tions, benzole and salt or fresh  
w ater . U sed  by  th e  B r it is h  
A dm iralty, R oyal A ir  Force, and  
leading O il Companies.

W rite for free booklet “ PAINT IN THE OIL INDUSTRY.”

INTERNATIONAL PAINT & COMPOSITIONS Co., Ltd.
u's.™1iuLri“ : 31-32 Grosvenor Place, Main Factory
21 W EST ST ., FELLING-ON-TYNE
NEW YO R K . L O N D O N ,  S .W .I ENGLAND

GEOPHYSICAL SURVEYS
T h e  G.P.C. e m p l o y s  1 h e  m o s t  u p - t o - d a t e  

i n s t r u m e n t s  a n d  m e t h o d s .

GRAVIMETRIC 
MAGNETIC 
E L E C T R I C  
S E I S M I C

C o n s u l t  t h e  G.P.C. r e g a r d i n g  t h e  m e t h o d  b e s t  s u i t e d  t o  
your particular problems.

W O RLD  WIDE EXPERI ENCE
E x t e n d i n g  o v e r  a  p e r i o d  o f  1 5  y e a r s  

O v e r  1 0 , 0 0 0  s q u a r e  m i l e s  in  t h r e e  c o n t i n e n t s  
s u r v e y e d  d u r i n g  t h e  p a s t  t h r e e  y e a r s

AT YOUR SERVICE

THE GEO PHYSICA L PROSPECTING CO. LTD.
Managing D irecto r: Jas. C. Templeton, B.Sc., F.G.S., M.Inst.M.M., M.Inst.P.T.

9-11 Copthall A venue, London, E.C.2
Telephone:  Telegrams and Cables :

METROPOLITAN, 6363 GEOPROSCO, L O N D O N

Kindly mention this Journal when communicating with Advertisers.
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BABCOCK & W IL C O X  LTD.
BABCOCK HOUSE, 34 FARRINGDON STREET, LONDON, E.C.4

A N E W  
P U B L IC A T IO N
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W RITES JO H N  T R U M A N , T R U M A N -SM ITH  

C O N STR U CTIO N  C O ., E L  D O R A D O , K A N S .

T h e s e  y e a r - o l d  m a c h i n e s  o p e r a t e  
o v e r  m o u n t a i n s  a n d  d e s e r t s — 
t h r o u g h  m u d  a n d  s n o w —w i n t e r  
a n d  s u m m e r —w o r k i n g  f a s t  u n d e r  
t h e  h a r d e s t  c o n d i t i o n s  a n d  f a r  
a w a y  f r o m  t h e i r  s o u r c e  o f  s u p p l y .  
A n d  y e t ,  M r .  T r u m a n  q u o t e s / ' A l l  
o f  y o u r  e q u i p m e n t  h a v e  g i v e n  
u s  v e r y  g o o d  r e s u l t s . "

" C a r d w e l l "  d e p e n d a b i l i t y  is 
v i t a l  in  i s o l a t e d  t e r r i t o r i e s  a n d  
t h e i r  l o w  m a i n t e n a n c e  c o s t  is  d e 
s i r a b l e  a n y w h e r e .  T h e y  a r e  a  
r e a l  i n v e s t m e n t i n  p i p e l i n e  e q u i p 
m e n t .  W r i t e  u s  t o - d a y ;  w e l l  
g l a d l y  s e n d  y o u  s p e c i f i c a t i o n s ,  
p h o t o s  a n d  p r i c e s .

1 JCTi«

A L I S t f f T P R O D U C T S  m f g t o

' --------- - W i c h i t a ,  K a n s a s ,  U . S . A .

/* >  A _ f \ F M  «  1

8 0 1  S o  W i c h i t a  S t  P O  D r a w e r  2 0 0 1
CARLE AOORESS AlLSTEEl PHONES L 0 1«» LOCAL « <>•■-« O il • W e Build 62 Models and Sites of

( j w p s í W B h l
this trade mark insures  hig h est

QUALITY AT LOWEST PRICE

Servicing Winches and Drilling R igs- -  
Send your well depths and details of 
your well equipment for recommended 
model and site .

F. J. O L S O N , E ipo rl M «n«j«r, 570  L«*inglon A v .n u e , N ew  York City, Phon* PI*«« 5-93*5

Kindly mention this Journal when communicating with Advertisers.



SPECIALLY SUITABLI 
FOR OIL REFIN ERIE1

T HE reliability of N E T T L E  42/44% 

alumina firebricks in high temperature 

installations is undisputed. Users of this 

brand are convinced of this : those who 

have their refractory problem still with 

them may well find that a trial of NETTLE

will provide a solution.

JOHN G. STEIN & CO. LTD., BONNYBRIDGE, SCOTLAND

Kindly mention this Journal when communicating with Advertisers,
x



T h e  R em arkab le

A U T O B L E N D E R
T H I B E R G E  P A T E N T S

Conlinuously blends Lubricating Oil 
Components at greatly reduced 
cost. Extremely compact and 

adaptable, effecting enormous 
saving in space and labour. Makes 

a product of great uniformity. 
Numerous successful installations 
on the Continent and in U.S.A. 
Demonstration machine available.

W r i t e  t o - d a y  to —

W. J. FRASER & CO., LTD
DAGENHAM, ESSEX

T A S ./ F Z .I8 4 a

Kindly mention this Journal when communicating with Advertisers.



La c h m a n  V a p o u r  P h ase  
T r e a t in g  P r o c e s s

LACHMAN TREATED spirit does not
require any inhibitor.

LACHMAN TREATING i„ a single
operation conserves anti-knock q u a li ty ; reduces 

gum content to the vanishing poin t; reduces sludge 

and polymerization losses to the minimum and 

reduces sulphur.

T h e  practical advantages also of a m ethod w hich  

is fool-proof in the sense th at it cannot be over

done must appeal to all refiners.

A. F. CRAIG & CO., LTD.
P A I S L E Y

R epresenting:

VAPO UR T R EA TIN G  THE WINKLER-KOCH 
P R O C E SSE S IN C ., ENGINEERING CO.,

555, South Flower Street, 335, West Lewis Street,
Los Angeles CALIFORNIA Wichita KANSAS

Kindly mention this Journal when communicating with Advertisers.
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EVEN SHERLOCK 
COULDN’T DO IT!

You can't tell what formations are 
like by looking down the well; 
guessing from bailer samples is 
pretty risky. Deductive powers are 
an asset — if, like Holmes, you 
have real facts to work on.

Geologists and  Engineers Demand 
FACTS—And the BAKER CABLE TOOL 
CORE BARREL Supplies Them . . .

Good cores present a cross-section of the 
formation that is of the greatest value to 
those who make the decisions on any drill
ing job. With such cores the geologist and 
engineer can draw sound conclusions — 
based on facts — that will reflect credit on 
their knowledge and judgment and aid in 
the correct solution of even the most puz
zling problem.

EASY OPERATION
Good cores are easy to take with the Baker 
Cable Tool Core Barrel. Any competent 
driller quickly learns to operate it success
fully. He simply uses a shorter stroke and 
slower motion; drills with a slightly slack 
line and keeps the core-taking tube on bot
tom. Depending on the formation, core 
recovery is usually from 80% to 100%. Drill
ing progress is generally as fast with this 
core barrel as with a bit, and the hole is 
kept to gauge.

Write For Information . . .Let us send you the 
bulletin describing the construction and operation 
of the Baker Cable Tool Core Barrel. Meanwhile, 
read more about it in your Composite Catalog.

BAKER OIL TOOLS, INC.
P O S T  O F F I C E  B O X  7  | . H U N T I N G T O N  P A R K  C A L I F O R N I A

C O A IIN G A  •  TAFT •  HOUSTON •  O KLAHO M A CITY •  TULSA •  NEW YORK

BAKER CABLE TOOL CORE BARREL
Kindly mention this Journal when communicating with Advertisers.



PROCEEDINGS OF THE CONFERENCE 

ON

OIL SHALE AND 
CANNEL COAL

Glasgow 1938

With Foreword by 
CAPTAIN HARRY CROOKSHANK, M.P.

( S e c r e t a r y  of S t a t e  for M i n e s )

•

Pp. xix + 476  

F ully  I l lu s tr a te d .  C l o th  B o u n d .

Price 31'- post free

Price to members of the Institute 

2V- post free

P u b l i s h e d  b y

THE INSTITUTE OF P E T R O LEU M  

THE ADELPHI,  L O N D O N ,  W .C .2

Kindly mention this Journal when communicating w ith  Advertisers.
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DURING THE LAST 12 MONTHS
Lummus has built...in  25 refineries...the  
following types of plants and equipment.

Thit 4400 barrel per day Benzol- 

Ketone Dewaxing Plant was com
pleted in exactly twenty weeks 

from date of contract.

Combination Cracking Units 

Solvent Extraction Plants 

Dew axing Plants 

Continuous Coking Units 

Iso Octane Plants 

Naphtha Re-run Units 

Gasoline Finishing Plants 

Polymerization Plants 

Viscosity Breakers 

Vacuum Units 

Atmospheric Topping 

Stabilizers 

Treating Plants 

Contact Filtration Plants 

Vacuum A sphalt Plants 

Reforming Units 

Debutinizing Units 

Oil Heaters

A. C. GRONBECK 

Representing: THE LUMMUS COMPANY
Bush House, A ldw ych , London, W. C. 2

Kindly mention this Journal when communicating with Advertisers.



The waste paper basket in  our design 
office holds many m ore ideas th an  ever get 
incorporated in  our m achinery. T his 
ability to discard ideas is, we believe, 
one of the hall-marks of a good designer 
who, unlike the inven tor w ith  w hom  an 
idea is often an obsession, m ust be able 
to sift ou t the freaks and the fallacies 
w ithout prejudice. T his sort of training 
makes it difficult for us to  sit back and 
survey our w ork w ith  pride. T h ere ’s 
always some new idea on the way. B ut in 
spite of this we do believe that, to  take 
just one example, the ideas w hich have 
resulted in a feature such as ou r p a ten t 
valve gear to  prevent short stroking on 
Duplex steam pum ps will take a lo t of 
beating.

Twells valve gear fitted to a Hayward-Tyler 
.15x12 x!8 Duplex Steam Pump.

& CO. LTD., LUTON, BEDS. Telephone: 
LONDON OFFICE: SHELL-MEX HOUSE, W.tj

Kindly mention this Journal when communicating with Advertisers.
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VERSATILITY
Suggestive of

ENGINEERING SKILl
One or more of the following plants is now 
under construction or was recently completed 
by Badger engineers:

i  i  D e w a x i n g  U n i t s
*  S o lv e n t  U *  U n K

*  E i'e a n u  t '"V ocuum  U n it

*  Topptni Uing Unit

* SPCCU Distillate*  Pressnre V¿T ieatin«Cn.t
*  C e n t t i f u g » ^

* Dl,Cl0 i>eR«unVJnit

The above is suggestive of the skilled engi
neering and workmanship that can be 
brought to your project.

E. B. BADGER & SONS CO.
B O S T O N  •  N E W  Y O R K  •  S A N  F R A N C I S C O  •  L O N D O N

•
Engineers and Contractors 

lor Petroleum Distillation and Refinery Equipment



G eo p h ysica l Mapping of Hidden Structures for Oil and Gas
by means of Gravimetric, Seismic, Electrical, Magnetic Methods

W e  e s p e c i a l l y  d r a w  a t t e n t i o n  t o  t h e  
I S I N C  G R A V I M E T E R  

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

AKTIEBOLAGET ELEKTRISK M ALM LETNING
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R E F L E C T I O N
S E I S M O G R A P H

S U R V E Y S
•

T h e  s e r v i c e s  of  e x p e r i e n c e d  
S e i s m o g r a p h  c r e w s  e m p l o y i n g  
g r e a t l y  i m p r o v e d  r e f l e c t i o n  
i ns t r ument s  a n d  t e c h n i q u e  ar e 
offered to those companies desiring 
an effective and highly advanced 

Seismograph service
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ment of inclination in drilling operations.
The reliability of the Sperry-Sun SYFO  

Clinograph makes it an invaluable aid to 
every driller.

2. Economy that makes it a

joy to use. Tests are accurately 

and easily made without the use of 

dangerous acids. The S Y FO  Clino
graph is speedy, self-checking, 

simple to operate. Can be used 
on a wire line, or as a " G o -D evil" 

running inside the drill stem or on 

sand or bailing line in open hole.

the SPER RY-SU N  SYFO CLIN O G R A P H

SPERRY-SUN W ELL SURVEYING CO.
1608 Walnut Street, Philadelphia, Pa., U.S.A.
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The SIEVERS REAMER
Gives You G reatest A ll-A round Efficiency
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FASTER ORiLMHG
T h e  slicing action oi th e  

Sievers Reamer creates 
a slight dow n«.

. 1.1 «he £>1‘-

1 ■
L O C K I N G  D E V I C E

Fool-proof— holds cutters rig

This a ids d igging  I
k e e p s  s l a c k  o u t ot |

fir
d rill pipe- P lu in b 'h °h  ;
e iiec t assures stim ghte.

È-il idly in p lace under the most

I f
se v e r e  con d ition s. W ear on  

body parts elim inated by re

ip
p la c e a b le  h a rd en ed  b u sh 

in g s .  C u tte rs  e a s i l y  an d
SEND FOR NEW REAMER BOOKLET...SHOWS HOW 

YOU CAN SAVE MONEY ON REAMING OPERATIONS

No matter what you're looking for in a  ream er . . .  positive cutting action—stabilization— 

faster drilling speed . . .  you get greatest a ll a round  perform ance in a  Sievers Ream er. Its 

wide wall contact and  exclusive SLICING action give you full-gauged hole a ll the  w ay  to 

bottom. You can run in a  fresh bit with minimum drilling . . .  drill faster w ith less vibration  

. . .  and  set long strings of casing SAFELY, even with sm all w all c learances, w h en  a  Sievers 

Reamer goes on the job!
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