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T H E  A N A L Y S I S  A N D  T E S T I N G  O F  L U B R I C A T I N G  

G R E A S E S . *

B y M. W. W ebbek .

As this paper is based on work carried out in the laboratory of a works 
which is solely engaged in  the m anufacture of lubricating grease and  allied 
products, there is no reference to  service conditions. I ts  scope is confined 
solely to  soap greases.

Tbe appearance of the  grease is the first item  in its exam ination. Prom  
th is  i t  is possible to  learn whether i t  is well made, smooth and of uniform 
tex ture , free from aggregates of soap, separated oil, w hether it  is made 
from lime or soda soap, and if of fibrous structure. The chemist has much 
to  learn from th is prelim inary observation. A trained observer can tell 
a t  a glance much of w hat he will subsequently prove by  a  detailed labora
tory  examination. I t  is therefore im portant th a t  the eye should be trained 
in observation. Then the nose should be familiarized w ith the odours 
em anating from greases. Much work can be elim inated if fa ts can be 
detected by smell. A cup-grease made from fa tty  acids has a different 
smell from one made from neutral fats, and m ost high-tem perature soda 
greases possess characteristic odours.

S o a p  B a s e  a n d  C o n t e n t .

A t least 90 per cent, of the greases on the m arket contain either lime or 
soda soaps. As a rule, these are readily distinguished by dropping a little 
on to  boiling water. Soda-soap greases immediately render the  w ater 
milky, due to  soap dissolving in the  w ater and emulsifieation of oil, whereas 
lime-soap greases are unaffected by the water. W hen the  two soaps are 
present in  th e  same grease the te s t only gives indication of soda soap. 
Greases made from lead soaps frequently sink, due to  their high specific 
gravity , bu t th is depends on the  percentage of lead and any aeration. 
Aluminium-soap greases are usually detected by their transparency and 
the ir elasticity when heated. O ther soaps, such as zinc, barium, magnesium, 
and potassium, are encountered on rare occasions, and m ust be sought in 
the ash after incineration.

The soap content is usually determ ined by decomposing the grease with 
dilute hydrochloric acid, extracting w ith petroleum other, and then  t i t r a t 
ing the washed ether solution, which contains both the fa tty  acids from 
soap and any free fa tty  acid originally present. A fter due adjustm ent 
for the  la tter, the  soap content is calculated, using an  acid value of 200 . 
I f  greater accuracy is desired, the fa tty  acids can be separated and weighed, 
and the  exact acid value determined.

The operations sound simple and straightforw ard, bu t difficulties in 
m anipulation are often experienced. A simple alternative m ethod is to  
ex tract the grease w ith acetone in a Soxhlet. Experience w ith greases of 
known composition has shown th a t an  accuracy of 0-2 per cent, is readily

* P resented  to  a  M eeting of th e  L ubrication  G roup of th e  In s t i tu te  a t  T he R oyal 
Society of A rts, L ondon, W .C. 2, on T h u rsd ay , 22nd F e b ru a ry , 1940.
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obtained. This m ethod is particularly  useful in  the case of lime-soap 
grease made w ith wool-grease stearines, as the  unsaponifiable portion is 
completely soluble in hot acetone. W hen using the normal method, which 
is described above, i t  is impossible to  obtain sharp separations. I t  is 
preferable to  dehydrate the  grease by drying in an  oven before extraction 
in the Soxhlet, and base calculations on the original wreight of the  grease.

A bout 5 grams of a lime-soap grease can be extracted  satisfactorily with 
60/70 mis. of acetone in 1  hour. Soda-soap greases m ay require extraction 
for a t  least 3-4 hours, particularly  those of high soap content and pro
nounced fibrous structure. W ith th is m ethod there is a g reat saving of 
tim e and  trouble in m ost cases, and it  is equal in  accuracy to  the normal 
m ethod. I t  m ay bo th a t  extraction  can be speeded up by the  use of a 
solvent o f ra ther higher boiling point.

Should fillers be present, the  contents of the thim ble should be extracted 
again w ith alcohol in the case of soda-soap greases, and toluene in  the  case 
of lime-soap greases. The fillers can then  be examined and weighed, and 
the necessary adjustm ent made.

The general adoption of a  standard  extraction m ethod for the determ ina
tion  of soap content of lubricating greases would probably avoid difficulties 
sometimes experienced when the laboratory of the user is more accustomed 
to  analysing quite different products.

From  the user’s point of view determ ination of the  soap content is 
becoming less im portant, as is shown by the  present tendency to  om it 
s tric t details of the composition when form ulating specifications.

M in e r a l  O i l  C o n t e n t .

The mineral oil is determined by decomposing the grease w ith dilute 
hydrochloric acid and extracting w ith petroleum  ether, separating the 
ether solution, saponifying the  fa tty  acids and  any  fa t present, and deter
mining the unsaponifiable oil in the  normal manner. The mineral oil will, 
of course, be contam inated w ith any unsaponifiable m atter from the  fats 
used in the  grease, b u t th is usually does not affect appreciably the exam ina
tion of the mineral oil for colour, viscosity, gravity , flash point, and  pour 
point.

N aturally, only a  small q uan tity  of oil can conveniently be extracted. 
Viscosity a t  140° F . is usually determ ined in  a  small U-tube viscometer. 
The specific g rav ity  is found by  adjusting a m ixture of alcohol and w ater 
so th a t a drop of the  oil ju st remains in suspension, and then  tak ing  the  
gravity  of the  m ixture. An approxim ate estim ation of the open flash 
point can be m ade by carefully heating a little  of the  oil in a crucible on a 
sand-bath. The pour point can be determ ined by cooling the  oil in a test- 
tube, bu t the  Air M inistry apparatus can be used if  sufficient oil is available.

An alternative m ethod for the  determ ination of the  mineral oil content 
is by  evaporation of the  acetone ex trac t resulting from decomposition of 
the  grease w ith acetone in  a Soxhlet. The residue is weighed and reported 
as mineral oil. The oil is contam inated w ith free fa tty  acid, neutral fat, 
and  unsaponifiables, bu t th e  to ta l of these is usually less th an  1 per cent. 
I f  an  accurate analysis is needed, separate determ inations will be made of 
the  free acid and free fat, and due allowance made. A separate estim ation
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of the unsaponifiables from the fats is extrem ely difficult, and no m ethod 
is suggested. The contam inated mineral oil can be used for the  physical 
tests, as the contam ination will not cause errors any greater than  those duo 
to  the  m ethod of te s t of small quantities of oil.

F r e e  A c id  a n d  A l k a l i .

The methods described in I.P .T . Serial Designation L.G.5 are reliable 
and satisfactory for routine estim ation of free acid or alkali. However, in 
the  case of soda-soap greases, containing appreciable am ounts of free fa t 
as well as free alkali, i t  is preferable not to  boil the solution, as any  error 
due to  the  presence of carbon dioxide will always be less than  th a t  caused 
by saponification of neutral fa t on boiling. The determ ination of free acid 
in aluminium-soap greases can be effected by extraction w ith cold neutral 
alcohol and then  titra ting . A suitable procedure is to  weigh 10-15 grams 
into a conical flask, shake thoroughly for 5 m inutes with 50 mis, alcohol, 
allow to settle, and decant the  alcoholic extract. This should be repeated, 
the extracts united and titra ted  in the norm al manner.

While free alkali in soda- or lime-base greases m ay have little  effect on 
bearing metals, the presence of a large proportion is definitely undesirable, 
as it  affects adversely stability  a t  elevated working tem peratures. I f  the 
grease is to  be used w ith alloys containing aluminium or magnesium, no 
free alkali should be allowed.

The determ ination of free fa tty  acid (mineral acid is, of course, never to  
be found in a compound lubricating grease) is m ost necessary, as the 
presence of any considerable am ount is the principal cause of corrosion of 
bearing metals. A reasonable lim it is an  acid value of 0-2 mg. KOH per 
1 gram  of grease—i.e., approxim ately 1 per cent, f.f.a. as oleic acid. A 
grease complying with th is will normally be satisfactory from the  point of 
view of corrosion, whilst the  free fa tty  acid can be sufficient to  ensure 
stability  when heated.

Specifications have been issued which specify the  p H  value for the deter
mination of freedom from acidity  or alkalinity, bu t th is would appear to be 
of lim ited value w ith lubricating greases, as appreciable quantities of freo 
fa tty  acid make little  or no difference to  the  apparent p H  value.

W a t e r  C o n t e n t .

The w ater content is m ost accurately determ ined by distillation using 
the Dean and S tark  m ethod as described in  I.P .T . Serial Designation 
E.O. 14. I t  is no t satisfactory to  determine the  w ater by heating in an 
oven, as th is  does not ensure the  removal of all water from the  grease. In  
addition, there m ay be some loss of volatile constituents of the  mineral oil. 
These two errors seldom exactly counterbalance one another. The to tal 
loss of volatile m atter m ay in some cases be considered to  be of importance 
to  detect the use of inferior oils.

In  lime-soap greases the  presence of a certain am ount of w ater is essential 
for their stability , bu t an excess is to  be avoided. Some specifications call 
for a lim it of 1 per cent, for w ater w ithout due concern about the soap 
content. In  general the  optim um  proportion of w ater is 6 per cent, of the 
soap content. Such a lim it would allow the  presence of sufficient w ater for
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the  m anufacture of a stable grease, w hilst there would not be an excess to 
cause corrosion.

In  the  case of sodium or aluminium base greases the  w ater content may 
be reduced to  negligible proportions, although in the  case of greases con
taining large am ounts of soda soap a quan tity  up to  0-5 per cent, of w ater 
m ay be retained, and th is  will persist however high the  tem perature of 
dehydration during m anufacture.

U n s a p o n ie ie d  F a t .

The content of unsaponified fa t can be determ ined either from the 
petroleum ether ex tract after decomposition w ith hydrochloric acid and 
extracting w ith ether, or from the  acetone ex trac t resulting from the soap 
determ ination using the  Soxhlet apparatus as described earlier in the 
paper. In  both cases th e  free fa tty  acids in  the  solution are neutralized, 
followed by an estim ation of the  saponification value. The percentage of 
neutral fa t can then be calculated w ith sufficient accuracy if  the  saponifica
tion  value of the fa t is taken  as 195.

U ntil recently it  was thought th a t  the  deliberate inclusion of unsaponified 
fa t in a  grease im proved both stab ility  and  lubricating efficiency. I t  
is now generally agreed th a t  the presence of free fa t is to  be avoided. I ts  
decomposition leads to  the  form ation of undesirable products. Greases 
stable to  heat can be made w ithout excess neutral fa t. Tests on the 
Tim ken machine have shown th a t the presence of free fa t does no t appre
ciably reduce friction or increase load capacity.

A s h  C o n t e n t .

The im portance of the determ ination of ash left on ignition by a lubricat
ing grease is often denied. I t  does, however, serve useful purposes. Glazed 
porcelain crucibles are quite satisfactory for the  ignition. The grease 
should be slowly and steadily  burn t off a t  as low a  tem perature as possible. 
The crucible is then  heated to  redness until all carbonaceous m atte r has 
disappeared and ignited to  constant weight.

The ash can then be examined qualitatively or quantitatively  by the 
usual m ethods for the determ ination of base and  mineral fillers. In  the 
case of pure greases the  determ ination of ash will give a  very good idea of 
the am ount of soap present. The ash content can be used as a rap id  routine 
check on successive deliveries of the  same grade of grease.

W here mixed-base greases are under exam ination, analysis of the  ash is 
a m atter of im portance, as i t  is often the only practicable means of deter
mining the  types and proportions of soaps present.

I m p u r i t i e s .

By im purities, as d istinct from fillers, are m eant such foreign m atters as 
grit, d irt, particles of wood or m etal from containers and p lant. The 
presence of im purities is usually due to  careless handling during packing, 
as m ost greases are carefully filtered during m anufacture. Such adven titi
ous m a tte r can be determ ined visually by exam ination of the grease in a 
th in  film on a sheet of glass, or on an  opaque white surface. Soft lime-soap
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greases can also be examined by passing them  through a piece of fine muslin, 
and stiffer greases by  forcing through finely woven wire cloth. A lter
natively, the  grease can be dissolved in toluene, and passed through a filter- 
paper, or th is can be done more rapidly by extraction  in a Soxhlet.

F il l e r s .

The expression “ fillers ” is usually reserved for “ loading ” m aterial, 
such as gypsum  or barytes, bu t the  term  is often taken  to  include such 
ingredients as graphite, mica, asbestos fibre, wool yarn, granulated cork, all 
of which are deliberately incorporated to  increase the  efficiency of the 
grease for particu lar applications. Mineral fillers can easily be determ ined 
from the ash, w hilst combustible fillers can be separated by filtration after 
decomposition of the  grease with hydrochloric acid and petroleum  other.

I f  extraction in a  Soxhlet w ith acetone has been employed for the  estim a
tion  of soap, the fillers can be examined and weighed after elimination of 
the  soap by further extraction of the residue in the thim ble w ith toluene. 
I f  a separate determ ination of soap is no t made, the  original grease is 
extracted  w ith toluene.

A d d it io n  A g e n t s .

As in the case of lubricating oils to-day, a  num ber o f m aterials are being 
added in  small or large proportions to  lubricating greases to  improve their 
efficiency for various purposes.

Chlorinated waxes and sulphurized oils (with or w ithout the  presence of 
lead soap) are added to  increase the load capacity of greases destined for 
rolling-mills, and stam ping and drawing operations. The proportion of 
sulphur or chlorine can be determ ined by fusing the  dehydrated grease with 
a m ixture of sodium carbonate and potassium  n itra te  or sodium peroxide. 
The resultant mass is dissolved in  w ater and the  sulphates or chlorides are 
estim ated.

In  order to  increase the adhesiveness or stringiness of greases, such 
m aterials as rubber latex and highly polymerized products are incorporated 
in  the grease. The proportion is usually less th an  0-25 per cent., and as 
determ ination by analysis is extrem ely difficult, no m ethod is suggested.

Solid ad d itio n  agen ts, such as g raph ite , m ica, asbestos fibre, a n d  wool 
y arn , a re  determ ined  as fillers using th e  m ethods described earlier in  th e  
paper.

In  the case of colloidal graphite the proportion present is usually from 
0-05 to  0-2 per cent, and determ ination by quan tita tive  m ethods is beset 
w ith difficulties. I  have found th a t  the best m ethod is to  dissolve the grease 
in toluene and to  compare dilute solutions w ith known standards.

C o r r o s io n .

Any corrosion caused by a grease is usually due to  excessive contents of 
free fa tty  acid and/or water, and in  some cases to  the  presence of chlorides 
or sulphates. A suitable m ethod of te s t is to  take  pieces of polished copper 
and steel, about 1 inch square, cover them  partly  w ith the grease, and  allow 
to  stand under inverted watch-glasses for a period of a t  least 24 hours. 
A fter cleaning, the test-pieces should show no discoloration or pitting .
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The te s t can be carried out a t  room tem perature, or higher if  considered 
advisable.

M e l t in g  P o in t .

M any simple m ethods have been suggested for the  estim ation of the 
melting point, bu t i t  is obviously desirable to  have a standard  method. 
The Ubbelohde apparatus was originally designed for the  melting point of 
petrolatum s, bu t during recent years i t  has been applied to  greases in  
general. To obtain consistent results w ith soap-greases it  is essential th a t 
air bubbles should no t be included with the grease when filling the cup. 
Apertures in the m etal holder m ust be kep t clear, and the ra te  of heating 
accurately controlled. Discrepancies in th e  results obtained w ith  the  
Ubbelohde apparatus in different laboratories are principally due to  lack 
of standardization of the cups, especially as regards the  orifice. S tand 
ardization of the  m ethod has recently been undertaken by  the British 
Standards Institu tion, and no doubt i t  is a subject which will be considered 
further by the  In stitu te  of Petroleum  a t  an  early date.

The obtaining of consistent results w ith high-melting-point soda-grcases 
of fibrous and block types is difficult w ith the Ubbelohde apparatus. A 
suitable m ethod of test for such greases, which will give consistent results, 
is to  take  a piece of wire about 3 inches long, make a  small loop a t  one end, 
and then  coil the  wire round the therm om eter stem  and ad just so th a t the 
loop is level w ith the tip  of the  bulb. A small portion of the  grease, suffi
cient to  yield three or four drops, is then  fixed in  the  loop so th a t  i t  is in 
contact w ith the therm om eter bulb. The therm om eter is then  placed in  a 
test-tube, which is heated  in the  usual way in  a ba th  of oil or glycerol.

The determ ination of the  melting point of a grease is of great im portance, 
bu t the  conventional methods do no t always give complete inform ation of 
the  results to  be expected in service. A useful te s t to  employ in th is 
connection is to  make 15 grams of the grease into a cone in  a flat m etal dish— 
the lid of a  tin  will serve quite well—and th en  to  place th is in  an  oven 
m aintained a t  a tem perature 30-40° F . below the  apparent m elting point 
of the  grease. I t  will often be found th a t, of two greases having similar 
melting points, one will m aintain its  structure unchanged, whilst the  other 
will break down and flow out to  a  common level.

C o n s is t e n c y .

The only method for the  determ ination of the  consistency of a lubricating 
grease th a t  has received official recognition is th a t employing the penetro
m eter and procedure described under I.P .T . Serial Designation L.G.18 and 
A.S.T.M. D.217-33.T. The use of th is apparatus docs give reproducible 
results, and  i t  is exceedingly useful for the  control of works batches and 
for specification purposes. A lternative m ethods in regular use, such 
as the  K arns-M aag, the  m ethod described in Air M inistry specification
D.T.D. 143. B, and  sundry others employed in  various works laboratories, 
have in common the  allowing of a solid plunger to  penetrate the  grease 
when dropped from a known height—the consistency being taken  as a 
reciprocal factor o f the  distance to  which the  plunger sinks below the 
surface o f the grease.
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All these methods give results which are not compatible w ith those 
obtained w ith the  I.P .T . apparatus. Investigation has shown th a t  the 
difficulty is principally duo to  the fact th a t the  cone penetrom eter does no t 
respond sufficiently to  changes in  the viscosity of the mineral oil content of 
the  grease. For example, particulars are given of the comparative penetra
tion  figures obtained w ith the I.P .T . and the  D.T.D. 143. B apparatus when 
testing  two greases, of which “ A ” is based on 100 Pale Oil, and “ B ” 
on 500 R ed Oil. B oth greases were made by the same m ethod and w ith 
the same fats, and have identical limc-soap contents—namely 12 1  per cent. 
All tests were made on the worked greases.

I.P .T . M ethod D .T .D . 143. B M ethod

“  A ” “ B ” “ A ” “  B  ”

0° C. (32° P .) . 
25° C. (77° F .) . 
0 0 ° C. (1 4 0 °P.)

26-0 m m . 
30-0 m m . 
34-2 m m .

20-5 m m . 
26-5 m m . 
31-5 m m .

0 0 in. 
1-0 in. 
1-45 in.

0-25 in. 
0-55 in. 
115 in.

In  view of th e  almost universal use made of the  I.P .T . apparatus, these 
results were checked by  ascertaining the rates o f feed of both greases a t  the 
tlireo tem peratures from a  constant-prcssure-spring grease cup. While 
the  exact figures obtained varied w ith different cups, i t  was obvious th a t  
the  plunger or D.T.D. 143. B m ethod gave results which were the more tru ly  
indicative of the rate  of feed. Further, as the outlet o f the  cup was a tube 
measuring 1 inch in length by J inch in diameter, it  could be considered as 
a  crude form of constant-pressure grease viscometer. Accordingly, it  
would appear th a t  the  plunger m ethod gives results of more practical 
value th an  the  cone penetrom eter, although the la tte r is, as stated , very 
useful for checking works batches of greases made from the same oil, and a t 
the same tem perature.

The D.T.D. 143. B plunger method is the  more readily adaptable, owing 
to  its  compactness, for use a t  widely varying tem peratures, and it  is, 
indeed, already in  use for the  testing of greases a t  tem peratures ranging 
from as low as — 50° C. to  as high as 100° C. Discrepancies between the 
Air M inistry and  other similar m ethods arise from the  fact th a t  in the  
former the tube of grease under te s t is contained w ithin another tube and 
the displaced grease rises round the plunger, w hilst in the other m ethods 
the  grease is in an open container giving a  comparatively large free surface. 
In  the Karns-M aag apparatus the  plunger is spherical instead of cylindrical, 
and little  heed is taken  of the  extent of the  working to  which the grease 
has been subm itted.

W hatever the m ethod of determ ination employed, i t  is essential th a t  the  
grease should be tested  in the  “ worked ” condition. The I.P .T . worker 
is perfectly satisfactory. The determ ination of the unworked consistency 
is of little  practical value, and in any case it  is difficult to  obtain consistent 
figures even when using original containers. However, the determ ination 
of the ratio  between the  unworked and worked penetrations does keep a 
check on m anufacturers who draw their greases a t  ra ther high tem peratures 
and send them  out w ith false apparent consistencies. Modern mechanical 
greasing devices do thoroughly work the  lubricant before delivery to  the
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bearing, and it  is the  consistency a t  the  delivery point th a t  m atters. In  
any case, greases should be preworked as far as possible during m anufacture 
for such m ethods of application, in order to  ensure th a t  as consistent a 
grease as possible is supplied through the lubricator.

S t a b il it y  a t  H ig h  T e m p e r a t u r e s .

During recent years increasing interest has been taken  in the  behaviour 
of lubricating greases a t  high working tem peratures, more particularly  in the  
case of lime-soap ball and roller-bearing greases a t  tem peratures above their 
melting point which would also cause more or less complete dehydration. 
This interest is justified, bu t the value of such a te s t is not so great as it  
would appear to  be from the am ount of discussion which it  has caused. I t  
m ust be remembered th a t  a grease is only used for the  lubrication of such 
bearings where retention and protection are of prim ary im portance, and 
no grease is deliberately chosen for use a t  tem peratures above its  melting 
point. Accordingly, i t  would appear th a t a more, prolonged stab ility  te s t 
a t, say, 65-70° C. has more practical value, and this also applies to  
greases intended for general machinery lubrication.

The result of the more stringent te s t of subjecting the  grease to  a tem 
perature of 120° C. or over is not always correlated to  the  stability  of the 
grease a t  more normal working tem peratures. Such a  te s t has, however, 
its  value, in th a t it does ensure th a t separation will no t take place if  the  
grease is overheated for a  short time. For example, th is could occur in 
the event of particularly  severe overloading, or if the grease should channel, 
in  which case the lubricant would not be drawn into the ball grooves until 
sufficient heat had  been generated to  make the  grease a t  least semi-fluid.

As regards the m ethod of conducting such heat tests, th a t specified by 
Messrs. British Timken, L td ., is the  one in m ost common use in th is country. 
While this test does give useful information, it  is somewhat arbitrary , and 
the m ethod specified by the W ar D epartm ent Chemist, the  Air M inistry, 
and the London Passenger T ransport Board is preferable. In  both m ethods 
the tem perature is practically the same—namely, 250° F . or 120° C.— 
and while the  specified stirring of the grease in the  Tim ken te s t does ensure 
more complete dehydration, th is  is balanced by the fact th a t  the  alternative 
method specifies heating a t  1 hour instead of the Timken half-hour.

In  the case of the Timken te s t the  grease m ust re-set hard  enough to 
allow of its retention in the silica tube by the cross wires, and a dehydrated 
grease which sets to  a hard  gel will usually break down rapidly when sub
jected to  agitation. On the  other hand, many greases when subjected to  
this heat te s t will return  to  a softer and more greasy gel which is more 
stable on agitation, and  these pass in a  more satisfactory m anner the  
alternative tost. From  the point of view of the works chemist, the  Timken 
test requires more tim e and m anipulation th an  does the te s t used by the 
Government D epartm ents, w ithout giving any  more useful information, 
and th is is of some im portance where a num ber of batches have to be tested 
each day.

S t a b il it y  a t  N o r m a l  W o r k in g  T e m p e r a t u r e s .

As regards stab ility  tests  a t  more normal working tem peratures, the  
original practice was to  heat 20 gram s of the  grease in a  porcelain dish in an
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oven for 24 hours a t  70° C. Recently th is te s t has been extended to  periods 
of over a week, and  useful inform ation has been gained.

A part from lime-soap greases, heat tests of high-melting-point soda-soap 
greases a t  tem peratures below their melting points are definitely equally as 
im portant. These are normally carried out for periods of up to  24 hours’ 
heating a t  tem peratures of 100° C. or 150° C., according to  the  melting 
point of the  grease and its  intended application. I t  is essential th a t the 
grease should not harden excessively or separate oil, and  much useful 
inform ation can be gained by observation of the  consistency and  structure 
of the  grease after heating a t  these tem peratures.

In  the  case of high-melting-point block-greases, explanation of surprising 
differences in consumption can be found by placing cubes of the grease on, 
say, 10 -mesh wire gauze and heating a t 300° F . in an  electric oven. I t  will 
sometimes be found th a t  a block-grease will break down and percolate 
through the gauze a t  lower tem peratures th an  another block-grease of 
nominally lower melting point.

S t a b il it y  a t  H ig h  P r e s s u r e s .

All compound lubricating greases tend-to separate oil if  exposed to  high 
pressures for lengthy periods, and it  has been necessary to  develop m ethods 
of test in  order to  effect the  necessary improvement in  greases for use in 
spring pressure cups and modern high-pressure greasing equipment.

My own practice is to  make use of two devices, the  first being an  ordinary 
spring pressure cup w ith a  cap over the  orifice, so th a t pressure can be 
m aintained for any desired period, and th is has the advantage of reproduc
ing the exact conditions of use. The other device is a steel tube |  inch 
diam eter and 4 inches long, w ith a screw cap a t  each end to  facilitate filling 
and em pty ing ; one cap is fitted  w ith an ordinary nipple for a  liand-greasc 
gun. The tube is filled w ith  the grease, the  caps securely tightened, and 
pressure is then  exerted by applying the hand-gun to  the  nipple. The 
tube can either be filled to  capacity or air space allowed so th a t the effect 
of m aintaining the  grease in contact w ith a ir under pressure can also be 
observed. For high-tem perature work the cap or tubo can be placed in 
an electric oven.

I t  has been found possible to  reduce separation of oil to  negligible pro
portions in  the  case of lime-soap greases and stiff dehydrated soda-base 
greases, bu t soft fibrous lubricants will alm ost always show appreciable 
separation.

S t a b il it y  o n  S t o r a g e .

I t  is essential th a t a lubricating grease should be capable of being stored 
either in a trade container or in a bearing for periods of a t  least six months, 
w ithout deterioration, which m ay be due to  any  or all of three factors— 
oxidation, development of acidity, or separation of the mineral oil com
ponent. Of the three the la tte r is usually the m ost troublesome.

In  general, it  has been found th a t  stability  during storage is closely allied 
to  stab ility  of th e  grease when subjected to  high pressure in  contact with 
air, and the pressure tube previously described has been used in  the  develop
m ent of stable greases. Also, a prolonged heat te s t—say, seven days a t  
70° C.-—gives useful information. One can safely say th a t a  grease which
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shows no appreciable separation of oil, oxidation, or increase in acidity  
when subm itted for one week to  the pressure and heat tests, will re ta in  its 
characteristics w ithout deterioration for a t  least twelve m onths in  storage, 
and probably considerably longer.

O ther tests consist of centrifuging the grease, or of observing the  am ount 
of oil extracted by capillarity when the grease is placed in  contact with 
filter-paper. The first of these is of no great value, as the separation of oil 
during storage is not due to  the force of gravity , and  the  second does not 
give reproducible results. N either te s t gives any evidence of resistance to  
oxidation or acid formation.

N aturally, samples of grease should be kept in storage both in the usual 
containers and in bearings, and  be examined a t  regular intervals for any 
evidence of deterioration in  order to  confirm the  results o f accelerated 
laboratory tests.

L o a d -C a r r y in g  Ca p a c it y .

The m ost convenient apparatus for the  determ ination of the  load-carrying 
capacity of a  lubricating grease is the Tim ken Lubricant Testing Machine. 
Except in the  case of greases having definite E .P . properties, i t  is best to  
run the  machine a t  400 r.p.m .— i.e., 200 feet per m inute rubbing speed— 
instead of the  more usual 800 r.p.m ., and it  is then  possible to  obtain  
reproducible results of great value for comparative purposes.

In  the case of lime-soap eup-greases i t  is found th a t  load capacity in 
creases w ith increasing soap content, especially in the case of those made 
w ith wool stearine, doubtless due to  the presence of wool wax. In  all cases 
the  efficiency of the  grease is much greater th an  th a t of the  basic oil. In  
the  case of soda-soap greases there is less variation w ith soap content, 
although the  load capacity is still much greater th an  th a t  of the mineral 
oil content. Some typical results are given below.

A pproxim ate  Composition. T im ken  O .K . 
Value.

Oil C ontent. Soap C ontent. L ever Load.
P e r  cent. P e r  cent. lb.

100 Palo. L im o Soap.
100 — 17

87 12 33
81 18 37
75 24 40

500 R ed. Lim e Soap.
100 — 21
89 10 36
84 15 41

100 Palo. Soda Soap.
80 20 31
70 30 33

500 Red. Soda Soap.
80 20 35

B righ t Stock. Soda Soap.
85 15 38

The Cornell (Faville-Levally) Machine is o f no use for testing greases, 
bu t these results w ith the Timken Machine m ay be compared w ith tests on 
the Almen Machine made by  Evans (I.Mech.E. “ Discussion on Lubricants ”
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1937). I t  is w orthy of note th a t  in the  case of the  Tim ken Machine the  test- 
pieces are subject to  a copious flow of oil, bu t w ith greases only a small 
supply is fed from the  screw-down lubricator, and tem peratures of the  test- 
pieces are correspondingly high. The figures quoted also agree w ith the 
statem ent made by Garlick (./. Instn  Petrol. Tech., 1934) to  the  effect th a t  
ordinary cup-greases made w ith light spindle oils will give acceptable results 
under service conditions in which the lubricating oil alone would prove 
unsatisfactory.

Satisfactory extreme pressure greases for anti-friction bearings in rolling- 
mills are made by  incorporating sulphurized fa tty  oil in a  lead-soap-base 
grease, and lever-load capacities up to  70 lb. a t  800 r.p.m . on the  Tim ken 
Machine can be obtained. Lime- and soda-soap greases can also be trea ted  
w ith sulphur and chlorine compounds to  give equal load capacities w ith, 
in some cases, greater stability  th an  the lead-soap products. The difference 
between the  two lies principally in the  fact th a t the  lead soap-sulphur 
greases more readily resist shock-loading w ithout scoring, and when 
running tests a t near the breakdown points th is is of importance, as weights 
of 60-70 lb. can be easily applied a  little  too roughly.

W ear tests can also be carried out using the Timken Machine—the wear 
being measured both by the w idth of the scar on the block and the loss in 
weight of block and cup.

Low T e m p e r a t u r e  E f f ic ie n c y .

Requests are sometimes made for inform ation concerning the “ cold te s t ” 
of a grease, and i t  can be said th a t  i t  is roughly equivalent to  the  pour
point of the mineral oil for soap contents up to  approxim ately 12J per cent. 
For higher concentration of soap there is a  definite increase, which varies 
w ith the oil, soap stock, w ater content, etc.

Penetration tests a t  low tem peratures can be readily carried ou t using 
the plunger-type apparatus described in Air M inistry Specification D.T.D. 
143. B. In  m ost cases there is a  steady decrease of penetration  w ith  fall 
in tem perature un til i t  becomes negligible. F u rther information of the  
resistance due to  stiffening of the grease a t  low tem peratures can be obtained 
by making use of the  apparatus described in Air M inistry Specification
D.T.D. 201, which consists essentially of a steel ball ro ta ted  in a brass socket 
by means of weights and pulleys. Here the tem perature a t  which there is 
a m arked increase in  the  tim e taken  for ro ta tion  of the  ball is usually quite 
definite, and the  cold te s t can be reported to  w ithin 5° C.

However, except for exceptional conditions of service, it  is usually suffi
cient th a t  the grease shall be easily workable after exposure to  0° C. for, 
say, 2 hours, and  th is stipulation is embodied in a  number of specifications.

I t  is regretted th a t lack of tim e prevents giving more precise details of 
the various tests and their form ation into a  complete progressive scheme of 
grease analysis. Also, i t  has not been possible to  include details of specific 
tests made w ith greases destined for specialized applications—for example, 
water-pum p greases, wheel-bearing greases, steering-gear greases, universal 
jo in t greases, etc.

The au tho r’s thanks are due to  Mr. L. A. Phillips, who has carried out 
most of the  tests to  which reference is made.
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A m e e t i n g  of tho In stitu te  of Petroleum  was held a t the  House of the 
Royal Society of Arts, John  Adam Street, London, W.C. 2, on Thursday, 
22nd February, 1940, a t 5.30 p.m . Mr. E. A. Evans, F .In st.P e t., M .I.A.E., 
occupied tho Chair.

The Chairman, in introducing Mr. M. W . W ebber, said th a t  the paper 
which was being read th a t  evening was invited before tho war commenced. 
Tho invitation was made w ith the express in tention of producing a dis
cussion upon the possibilities of standardizing tests for grease. The 
In stitu te  had  standardized tests for petroleum  products, and had included a 
few tests for grease. Tho Council was of the opinion th a t  greases should 
now receive further consideration.

Mr. W ebber’s paper would servo as a  foundation stone upon which the 
standardization of greaso testing could be erected. Mr. Webber was known 
to  m any as a specialist on grease, and a m ember of tho Grease Panel of 
tho In stitu te .

The following paper was then  read :—

“ The Analysis and  Testing of Lubricating Greases ” by  Mr. M. W .
W ebber. (See pages 273-83.)

D ISC U SSIO N .
T h e  Chairman  sa id  th a t  m em bers w ould ap p rec ia te  th e  reasons for tho lim ited  

supp ly  of p re -p rin ts. H o know th a t  i t  w as difficult to  m arshall a ll th o  facts as th e  
pap er w as being read .

Mr. W ebber h ad  suggested th e  estim ation  of unsaponifiables by  o x trac tio n  w ith  
acetone. T he m eth o d  was sim ple, an d  accu rate  to  1 per cen t.

Ho also suggested tolueno ex trac tio n , subsequen t to  acetono ex tractio n , for th e  
estim ation  of soaps. T he residue, a fte r  tho  ex tractions, was fillers, m ica, g raph ite , 
and  o th er solid additives.

No d o u b t m em bers w ould express th e ir opinions on these m ethods. I f  such  m ethods 
w ere sa tisfactory , th e y  w ould  be very  a ttrac tiv e .

Mr. W ebber s ta te d  th a t  in  soda-soap greases b o th  freo fa t  an d  free a lk a li m igh t bo 
presen t. T herefore in tho estim ation  of th e  freo a lkali tho alcoholic so lu tion  should  no t 
bo boiled. M em bers w ould p robab ly  rem em ber th a t  in  “  S tan d ard  T ests ”  a  sim ilar 
w arning w as given.

Tho dim ensions of th e  U bbelohdo a p p ara tu s , w hich a re  given in “  S tan d ard  T ests ,” 
were tho re su lt of careful consideration  b y  th e  In s ti tu te . F o r th e  purposes of tho  
B ritish  Pharm acopoeia, i t  w as fe lt th a t  tho a c tu a l thickness of m ate ria l in  th e  cup should 
be specified. A t first i t  appeared  to  th e  B ritish  S tan d ard s In s ti tu tio n  th a t  to  s ta n d a rd 
ize tho  in te rn a l dim ensions of th e  cup as well as tho o x tem al m ig h t lead  to  m an u 
fac tu rin g  difficulties. A ny serious m odification of tho prosent a p p ara tu s  m igh t 
easily  lead  to  difficulties in th e  petro leum  w orld. H app ily , agreem ent was reached on 
bohalf of th e  In s titu to  of Petro leum  and  th e  B ritish  Pharm acopoeia. I t  w as believed 
th a t  th e  B.S. ap p a ra tu s  w ould bo satisfac to ry  to  m em bers of th e  In s titu to . I t  m ig h t bo 
p ru d en t to  rem ind  m em bers th a t  tho  B ritish  Pharm acopoeia contained legal s tandards.

Mr. W ebber s ta te d  th a t  w orked sam ples were infin itely  m oro im p o rta n t th a n  u n 
w orked. I f  th a t  w as tho  case, w ere th ey  n o t w asting  th e ir  tim e te s tin g  unw orked 
sam ples ? A definite lead  was required  on  th a t  po in t.

T he In s titu to  definitely w an ted  a  lead  from  tho  m em bers on  tho  question  of s ta n d a rd 
ization  of greaso tes ts . I t  w as therefore im p o rtan t th a t  m em bers should  give th e ir  
views freely.

T H E  I N S T I T U T E  O F  P E T R O L E U M
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D r . E . R . R e d o r o v e  said  tho m ooting was a v ery  im p o rtan t one, because i t  was tho 
first w hich th o  In s t i tu te  had  held since tho  w ar broke o u t. . T he largo a tten d an ce  w as a 
cloar indication , he th o u g h t, th a t  th e  m eetings of tho In s t i tu te  should  con tinue to  be 
held  in  sp ite  of tho war.

T he m em bers woro m uch  indeb ted  to  Mr. W ebber for his paper. A lthough  i t  had 
been contem pla ted  las t A ugust, ho did n o t supposo th a t  i t  h a d  been w ritten  before th e  
w ar broke ou t, and  m any  m em bers know  how  busy Mr. W ebber m u st have  been  since 
th a t  day . I t  took  a  g re a t deal of tim e to  w rite  an y  paper, an d  Mr. W ebber m u s t havo 
devoted  a g rea t deal of tim e an d  th o u g h t to  b ring  o u t w h a t seem ed to  him  som e very  
im p o rtan t po in ts, w hich he  hoped w ould be fu lly  discussed la te r  on.

H e d id  n o t propose to  m ake any  com m ents on a n y th in g  w hich Mr. W ebber had  said 
specifically, b u t he wished to  refer to  tho  necessity  of standard iz ing  tes ts . I t  was th e  
function  of tho  In s titu te , ho th o u g h t, to  tak e  charge of tho m a tte r , an d  n o t to  allow' a  
s ta to  of chaos to  come in to  being in w hich different in te res ts each had th e ir  own p e t 
ideas on testing  to w hich th e y  expected  m anufactu rers to adhere. I f  an y  body was to  
investigate  any  question  connected  w ith  th e  tes tin g  of petro leum  p ro ducts in  tho  
b roadest sense, ho th o u g h t th a t  th a t  body  should be th e  In s t i tu te  of Pe tro leum .

The In s ti tu te  had  its  S tan d ard iza tio n  Com m ittee, a n d  he was confident th a t  th e  
discussion to  follow would givo to  th a t  Com m ittee a  good ind ication  of where revision 
or restan d ard iza tio n  of grease tes ts  was called for.

In  conclusion, he w ished to  th a n k  Mr. W ebber for his very  valuable  and  in teresting  
paper.

D r . E . R . S t y i . e s  said  thoro was one po in t th a t  ho th o u g h t m igh t bo m ado regarding 
th e  consistency. Ho fe lt th a t  th e  I .P .T . m ethod  w ould cover a  w ider range of greases 
m ore satisfac to rily  th a n  th e  D .T .D . 143 m ethod. I t  h ad  been found th a t  w ith  very 
soft greases th e  I .P .T . m ethod  could still bo applied, whereas w ith  tho  A ir M inistry 
m ethod  tho p lunger w ould penotra to  rig h t to  the  b o tto m  of tho con tainer. I n  tho 
paper, a tte n tio n  had been d irected  to  tho  re la tive ly  sm all difference in  tho  num erical 
value of th e  com parative  te s ts  w ith  tho  two greases “ A ” an d  “  B  ”  in  th e  case of tho
I.P .T . m ethod, an d  tho re la tively  largo difference betw een th e  sam e two greases when 
te s ted  by  tho A ir M inistry  m ethod . H e th o u g h t th a t ,  if it w as rem em bered th a t  in  one 
easo a conical p en e tra to r was used an d  in  tho  o th er a  cylinder of sm all cross-sectional 
area, tho  reason for th a t  unfavourable  com parison w ould bo b e tte r  apprecia ted .

W ith  regard  to  Mr. W ebber’s com m ents in  re la tion  to  th e  w orking of greases du ring  
m anufacture , th e  m eeting  m igh t like to  h ear of a n  experience w hich he had  som e years 
ago, w hen engaged in tho  a c tu a l m anufactu re  of greases. Ho h a d  occasion to  notice 
very  big discrepancies in th e  a p p aren t consistency of sam ples su b m itted  to  h im  by  the  
works from  w h a t were alleged to  be barre ls of greaso tak en  from  th e  sam e b a tch . 
W hen th e  m a tte r  w as investigated , i t  w as found th a t  tho ra te  of cooling of tho grease 
influenced tho  p en etra tion  ob tained, even though  th a t  te s t was m ade a fte r working 
by  tho I .P .T . m ethod. T hus i t  w as found th a t  a  sam ple draw n from  th e  outsido of a  
barre l gave a  very  stiff greaso as tho  resu lt of tho rap id  cooling, w hereas one d raw n 
from  th e  centre sub ject to  very slow cooling was m uch  softer. Tho p o in t regarding 
pre-w orking during  m anufactu re  to  ensure un iform ity  appealed  to  him  very strongly , 
because there  was a  g rea t deal of difficulty in  convincing custom ers th a t  th ey  h a d  a 
sa tis fac to ry  grease w hen thoy  found th a t  from  one package th ey  could g e t d ifferent tes t 
resu lts according to  tho  p o in t from  which th e  sam ple was taken .

T ile Chairm an  asked w hether D r. Sty les could m ake any  suggestion w ith  regard  to  
tho  m a tte r  from  the  inspection p o in t of view.

D r . S t y l e s  said  th a t  of course tho  grease had  been draw n off in to  th e  con tainers a t  a  
re la tive ly  high tem p era tu re . H e  th o u g h t th e  m ore m odem  m eth o d  was to  allow th e  
grease to  reach  som ething approaching a tm ospheric tem p era tu re  in  shallow  tray s , and  
th e n  to  shovel i t  o u t in to  tho final package. In  th e  case th a t  ho h a d  qu o ted  th e  m ate ria l 
was poured  in to  th e  con tainer and  th en  allow ed to  cool— a  very  slow  process w hen 
wooden barrels were used, leading to  a  big difference in  ra te  of cooling betw een tho 
cen tre  and o u ter p a r t  of th e  barre l. H o w as going back  som e years, b u t, if his m em ory 
served him  a rig h t, tho  figures were of tho  o rder of 200 on tho  o u te r m ate ria l and  300 
on tho inner m ate ria l by  th e  A.S.T.M . m eth o d ; th a t  w as on  a m edium  cup grease. 
Tho sam ples wore w orked when th ey  reached th e  labora to ry .
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T ile Chairman  : A nd thoy still varied  ?

D r . S t y l e s  : Yes.

Mr . F . J .  S. H a l l  said  ho welcomed th e  p ap er because i t  seemed to  h im  th a t  h ith e rto  
no serious in te res t h ad  been tak en  in lu b ricatin g  greases by  tho h igher technical m inds 
engaged in tho pe tro leum  industry . H e th o u g h t th a t  w as a  p ity , because tho sub ject 
was a  very  im p o rtan t one, and  ho hoped th a t  Mr. W ebber’s p ap er would be given as 
m uch prom inence as possible. H ith e rto  he  believed th e  ball-bearing  m anufacturers 
h ad  to  be th an k ed  for enforcing g rea te r a tte n tio n  to  th e  academ ic side of grease-m aking. 
Tho C hairm an h ad  referred to  th e  question  of acetone ex trac tio n  for th e  oil an d  free fa t. 
Personally  he th o u g h t th a t  was an  ex trem ely  good m ethod  and  was one th a t  he had 
often  used him self. I t  was p ro b ab ly  b e tte r  earn ed  ou t in  a  S tevens e x trac tio n  ap p a ra tu s  
th a n  in  a  Soxhlet, and  th e  greaso m ixed w ith  previously ex trac ted  saw dust or 
sim ilar m a te ria l boforo being p laced in  th e  th im ble. T he only p o in t in tho  paper w hich 
ho w ished to  criticize w as tho question  of ac id ity  in  tho  grease. Ho could n o t agree 
w ith Mr. W ebber’s suggestion of 1 per cont. being a desirable figu re ; he th o u g h t that; 
desideratum  should be n earer 0-1 pe r cont.

Mr . H . W . Ciiet w in  said he w ished to  th a n k  Mr. W ebber for tho  very  lucid, concise, 
and in teresting  papor th a t  h ad  been presen ted  th a t  evening. Ho d id  n o t  th in k  tho 
C hairm an h ad  been quito  fa ir to  Mr. W ebber in suggesting th a t  a ll th e  te s ts  described 
in  th e  p ap er were oxtrem ely  sim p le ; Mr. W ebber could p robab ly  agree th a t  th a t  was 
n o t really  tho  caso. T hey becam e sim pler, of course, w ith  co n stan t use, b u t  th ey  
necessarily  requ ired  experience an d  care.

Tho p ap er covered th e  g round  so thoroughly , in his opinion, th a t  there  was very  
lit t le  room  for criticism . I t  was in te resting  to  consider th a t  th e  te s ts  h ad  been b u ilt 
up , or perhaps i t  w ould bo b e tte r  to  say  standard ized , over a  com paratively  sh o rt 
period— i.e., w ith in  th e  la s t tw enty-five years— w hich was n o t a  very  long tim e  to 
look back  upon, th o u g h  i t  seem ed a  good while in  th e  fu tu re . Tw enty-five years ago 
very  lit t le  a tte n tio n  was pa id  to  te s ts  of lubricating  grease. I n  fact, tho  average 
consum er h ad  only tw o w hich ho applied , and  thoso tw o tes ts  Mr. W ebber h ad  n o t 
th o u g h t i t  desirable to  m en tio n  in his paper. T he first was th e  colour te s t, w hich was 
quito  easily  m ade. Tho prospective buyer looked a t  tho  greaso, and  if i t  was of a 
colour th a t  su ited  his ¡esthetic feelings, th e  greaso w as sa tis fac to ry ; othcrwiso i t  was 
n o t. T he o th er te s t  m ig h t be briefly described as tho  thum b-and-finger te s t, w hich 
perhaps did n o t need any  fu rth e r exp lanation .

Sinco th a t  tim e th e  requirem ents of engineers an d  of m odern  p la n t h ad  necessitated  
a  m uch  g reater knowledge on th e  p a r t  of th e  consum er, an d  tho grease-m akers h ad  had 
to  ap p ly  them selves to  tho  m anufactu re  of p ro ducts w hich w ould give re su lts  never 
an tic ip a ted  in  th e  early  days, and  grease h ad , indeed, come in to  its  own once m ore.

The specifications th a t  woro now d raw n up were frequen tly  n o t p repared  b y  chem ists 
who were acquain ted  w ith  th e  principles of th e  m anufactu re  of grease, w ith  tho  resu lt 
th a t  specifications o ften  included item s w hich were en tirely  incom patible— a definite 
p roportion  of soap an d  a  certa in  am o u n t of a sh  w hich was m uch to o  low for th a t  
p roportion , an d  requests for m olting  po in ts of lim e-soap greases w hich w ere fa r beyond 
th e  highest ex pecta tions of th e  salesm an. T here  was also, ho found, a  tendency  
am ongst those who w ere responsible for tho  specifications to  t ry  to  do a  lit t le  b e tte r  
every  tu n e . T here w ere one o r tw o w ell-know n consum ers who w ere co n stan tly  
tig h ten in g  up  th e ir  specifications, w ith  a  view  to  seeing how  m uch  b e tte r, in  th e ir  
viow, th e  greaso could be— som etim es w ith  som ew hat u n fo rtu n ate  results.

H e  wished to  take u p  tho  C hairm an’s challenge w ith  regard  to  th e  U bbelohdo 
ap p ara tu s , w hich he considered a  m ost u n sa tis fac to ry  ap p a ra tu s  to  use for tak in g  a  
m elting  p o in t. T he re su lts  varied  very  m uch  in  th e  hands of different operators, 
duo, as M r. W ebber h ad  po in ted  ou t, to  th e  difficulty of g e ttin g  th e  cup standard ized . 
Also, there  w as tho  very g rea t difficulty  of ensuring  th a t  thero was no a ir occluded in 
th e  grease. A p ractice  w hich he h ad  found sa tis fac to ry  in th a t  connection  w as to  
press th e  greaso th rough  a  v ery  fine m esh before i t  was p u t  in to  th e  cup , b u t  even 
w hen th a t  was done i t  was found th a t  a  nu m b er of resu lts  varied  very  considerably, 
and  it  seem ed th a t  certa in  operators in v ariab ly  o b ta ined  a  different resu lt— th a t  was 
to  say , e ith e r a  consisten tly  h igher o r a  consisten tly  lower re su lt th a n  th e  resu lts  
ob ta ined  b y  o th er operators.
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Mr . A . T . WILFORD, referring to  Mr. C hotw in’s rem arks, sa id  th a t h e  h im self had  
re-drafted and revised  m an y  specifications, and had  n over.consciously  dono so w ith  a  
v iew  to  asking for som eth ing  th a t could  n o t be supp lied . W h at h e  had  generally  
done w as to  se lect tho b est su p p ly  ob ta in ed  from  a  num ber of sources and to  try  to  
bring a ll tho m anufacturers up to  th a t lovel, and  th a t should  g iv e  no cause of com plain t 
to  anybody.

W ith  regard to  te s ts  of grease, one th a t ho had  found very  usefu l w as th e  p enetration  
te s t , and in  connection  w ith  th a t te s t  there w as one d ifficu lty  th a t  ho encountered  as a  
user— nam ely , th a t it  w as o ften  desired to  exam in e tho properties of a  used grease, 
b u t there w as n o t enough m ateria l to  carry ou t tho te s t . I f  there w as standard ization  
and a p ossib ility  o f dealing w ith  sm aller q u an tities o f m ateria l, i t  w ou ld  bo very useful. 
H e had used  th e  U bbolohdo m eltin g-p oin t m eth od  for som e years, and i t  had  a t  least  
kep t h im  o u t o f trouble.

W ith  regard to  sta b ility , he th ou gh t tho te s t  la id  dow n in  tho L ondon Transport 
specification  w as certa in ly  o f som e valuo and h e app lied  it  regularly. W hether it  
corresponded w ith  actu a l serv ice conditions ho w as n o t suro, one greaso o f w hich ho had  
used very  largo q u an tities had con sisten tly  fa iled  to  m eet th e  specification , b u t it  w as  
m any years before it  w as d iscovered th a t there w as an yth in g  w rong w ith  the  serv ice  
behaviour of th a t greaso, and th en  it  w as n o t very  serious. T he sta b ility  te st  did  
perhaps havo som e relation  to  tho  perform ance of a grease in  w heel bearings and it  
w as in  t liis  app lication  th a t  tho particular grease to  w hich  ho had  ju st referred had  
ev en tu a lly  g iven  trouble, thu s confirm ing tho resu lts of tho laboratory te st , w hich  
in d icated  th a t tho greaso did n o t m eet th e  specification.

T h e  C h a irm an  asked  Mr. W ilford w hether he thou gh t it  w as n ot nocossary to  
standardize an yth in g  on sta b ility .

M r. W il f o r d  said  ho did n o t th ink  so . H e  rather liked  tho tost to  w h ich  ho had  
referred, b u t, as ho had p oin ted  ou t, he had  n o t a n y  certain  proof th a t it  correlated  
very  w ell w ith  a ll service cond itions. I f  h eat and pressure cou ld  bo com bined  in  
one te st  i t  w ou ld  be a  great advantago.

Mr . H all  sa id  ho had  been  interested  and surprised to  hear th a t Mr. W ebber  
found tho acetone ex tra ctio n  m eth od  alw ays satisfactory . Som e years ago ho had  
had to  te s t  un iversal jo in t groases, w hich  gen era lly  had a  sod a  base, though  a  certain  
num ber had a  lim e base, and he had n o t found th e  acetone ex traction  m eth od  a t a ll  
satisfactory . H o had  been  particu larly  in terested  in  the  properties of th e  o ils separated  
from  tho greaso, b u t i t  had  proved  a b so lu te ly  im possib le, a t  an y  rate w ith in  h is ow n  
oxporionco, to  g et tho o il freo from  ash  or sodium  or ca lcium , as th e  case m igh t be. 
H o had tried centrifuging and th e  uso o f acid  m ateria l, b u t th e  sam e trouble had been  
experienced, and  in  th e  en d  ho h ad  found th e  A .S.T .M . m eth od , m odified for large- 
scale wrork, w as m uch tho best.

A nother p o in t ho w ished  to  m en tion  w as in  rela tion  to  th e  dark-coloured greases 
w hich  woro usually  handled  in  tho universal jo in t com pounds. H e  d id  n o t th in k  Mr. 
W ebber had m entioned  th e  A .S .T .M . m ethod , in  w hich  tho dark-coloured greases wero 
treated  w ith  acid  p otassium  su lphato  in  p laco of tho ordinary trea tm en t w ith  h yd ro
chloric acid . H o had found th a t m othod  so sa tisfactory  th a t he had adopted  i t  for all 
greases, ligh t coloured as w ell as dark coloured.

H o had experienced  considerable d ifficu lty, w ith  dark-coloured oils, in  g e ttin g  a 
v ery  sa tisfactory  acid  va lu e  b y  titra tio n  m ethods. H e  w ould  liko to  know  w hether  
Mr. W ebber had h ad  a n y  experience o f th e  eleetrom otric m eth od s w hich  h ad  been  
used  in  A m erica in  recent years.

T h e  C h a irm an  said  th a t  he thou gh t th a t  Mr. H a ll fe lt  tho  A m ericans had been  
som ew hat ignored. I t  w as fittin g , therefore, th a t m em bers should  be rem inded  th a t  
tho In stitu to  o f P etroleum  had  adop ted , w herever possib le , tho A .S .T .M . stan d ard  
m othods. C onsequently, w h en  wo referred to  th e  In stitu to  standard m eth od s, w e  
alm ost au tom atica lly  referred to  th e  A .S .T .M . standards.

M r. H e  W a e le  said  th a t h is rem arks w ou ld  scarcely  b e  very  con stru ctive, as he had  
no specia l know ledge of the industry . H e  w ou ld , how ever, lik e  to take th e  op p ortu n ity  
of inquiring as to  th e  precise n ecessity  for tho m easurem ent of con sisten cy  of greases
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so far as tho exigencies o f tho trade were concerned. T hus, w as it  used as a  m eans of  
moro id entification  of con sta n ts, or as n m eth od  of contro l in  m anufacture ?

H o understood th a t  tho penetrom eter w a s gen era lly  in  tho form  of an  instrum ent 
in  w h ich  a  cone or cylinder fell in to  a  m a ss o f tho  grease to  bo tested , tho  even tu a l  
d ep th  of penetration  or v e lo c ity  o f travel over a  g iv en  d ep th  b eing recorded as a  
characteristic. H o th ou gh t h e  could  assert th a t  if tw o  id en tica l readings w ere returned  
from  tw o different greases, it m ight bo qu ito  p ossib le  th a t th e  greases differed con- 
sidcrablj' in  p h ysica l properties, and indeed  m igh t recognizably  ex h ib it  d ifferences to  
tho touch . T h is w ou ld  bo accou n ted  for b y  tho fa c t  th a t  tho penetrom eter w as, after  
a ll, m erely  an  in stru m ent in  w hich  a  con sta n t w eigh t w as caused  to  indueo an  in 
creasing v iscous resistance as penet rat ion proceeded : in  o ther w ords, liko a  variab le  
stress viscom eter. In  th e  case  o f tho penetrom eter, tho v e lo c ity  gradient dim inished  
w ith  progressive penetration . Greaso b eing one of th a t  cla ss o f substances in  w hich  the  
apparent v isc o sity  d im inished  w ith  ra te  o f  shear, tho p ath s o f th e  tw o stress/rate-of- 
shear lin es m ight fortu ito u sly  cross. I f  tho recorded p o in t should  fa ll a t  a  crossing  
p oin t, a recorded b u t o therw ise qu ito  fa lse id en tity  o f properties w ou ld  b e registered.

W ith  regard to  tho q u estion  of pre-w orking, he h ad  exam ined  a  sam plo of greaso  
m ade in  h is laboratory b y  d isso lv in g  slaked  lim e in  a  m ix tu re  o f oleic acid  and m ineral 
oil, tho ex cess o f w ater  being d riven  off b y  h ea t. T he resu ltin g  grease w as a  tra n s
lu cen t un ctu ou s m ass, v ery  hom ogeneous and sm ooth . I t  m ight h a v e  been  som ew hat  
different from  som e com m ercial greases ho had seen , w h ich  w ere o ften  str in gy  and  
conta ined  ob viou s soup crysta ls . In  tho grease in  question , how over, there w as no  
difference in  p h ysica l properties recorded w heth er th e  grease w ere pre-w orked or 
n o t, and ho a ttr ib u ted  th is  to  tho fact th a t  tho phaso responsib le for tho r ig id ity  
of tho m ateria l, con sisted  o f crysta ls w h ich  w ere very  short in  relation  to  their len gths  
and, w ith a l, ex trem ely  sm all, and  hence d id  n o t suffer a n y  appreciable chango in 
orien tation  on  shear. On tho other hand, ho could  quito im agine th a t  in  a  grease  
con ta in in g  rather coarso crysta ls tho effect of pre-w orking w ou ld  bo to  disarrange tho  
crysta ls, or oven  break them  in to  shorter u n its . In  th e  case of tho analogous petroleum  
je lly , w h ich  con ta ined  rather long, needle-shaped crysta ls, a great d ifference o f co n 
sisten cy  resu lted  from  pro-w orking; a  num ber of d ifferent con sistencies m igh t bo 
recorded b y  pro-w orking, according to  tho in te n s ity  o f the  shear produced . T he  
general ten dency  w as for a ll  th e  differing con sistencies to  rise to  a  com m on lev e l on  
prolonged  storage.

W ith  regard to  th e  ap p lication  o f  con sistency  as a  characteristic , ho th o u g h t tho  
tw o factors to  bo considered b y  tho user w ere tho lubricating va lu e  or v isc o sity , and  
tho r ig id ity  o f th e  m ater ia l. W ould  i t  n o t b e  possib le , for in stan ce, to  im agino a  
m ateria l w h ich , under dyn am ic con d ition s, w ou ld  h av e  a  su fficien tly  low  v isc o sity  or 
consistence to  lubricate q u ite  ad eq u ately , and  y e t  in  tho sta tic  or sem i-sta tic  cond ition  
bo to o  st if f  to  bo forced o u t o f tho cup ? I n  other w ords, one had to d eal w ith  tw o  qu ito  
im related  com ponents in  tho characteristics o f such a  m ateria l as lubricating grease—  
tho dyn am ic one o f  v isco sity , and th e  sta tic  factor o f r ig id ity , tho a n a lysis in to  w hich  
w ould  n o t be furnished  b y  penetrom eter m easurem ents.

H o had  been  rather surprised th a t th e  industry  had n ot ad op ted  the  m ore searching  
m ethod  of exam in ation  b y  tho cap illary  p lastom eter , w hich w ould certa in ly  g iv e  m ore  
illu m in atin g  d a ta  than  d id  tho penetrom eter. H e  had seen  pub lished  on ly  on e paper on  
cap illary  p lastom otric  exam in ation  of lubricating grease— th a t b y  A rveson . H e  
him self had been  approached som e tw o or three years ago b y  (ho b elieved) one of tho  
M inistries on  tho q u estion  o f a  suggested  m eans for determ in ing  tho co n sisten cy  of 
petroleum  greases, and  he h ad  su b m itted  a  proposition  on  tho basis o f th e  p la sto 
m eter, w h ich  is, a fter  a ll, o n ly  a  variab le pressure cap illary  v iscom eter  ad ap ted  to  
handle p lastic  m ateria ls, b u t ev id en tly  tho suggestion  had n o t im pressed tho particu lar  
b od y, a s he had heard no further. H o m ight further add th a t tho cap illary  p lastom eter  
has been  used in  h is ow n  practice for tho exam in ation  of a  w ide v a r ie ty  o f p la stic  so lids, 
N ew ton ian , and non-N ew ton ian  fluids, for a  great num ber of years, b oth  os a  control 
and as a  research instrum ent. H e  had  found i t  to  be ind ispensable for regu la ting  tho  
physical properties of m ateria ls, tho  closen ess to  standard  con stan ts o f w hich  ho b e
lieved  wore n eeded  to  bo of far greater str in gen cy  th a n  were lubricating greases.

Mr . E .  A . G ood c h i ld  said  th a t severa l cr itic ism s had  b een  m ade of th e  efforts o f  
thoso people w ho drew  up specifications. T hese cr itic ism s w ere to  a largo e x te n t  
justified , b u t th e  grease m anufacturers had  paid  too  lit t le  a tten tio n  to  th e  stu d y  of the
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fundam enta ls o f grease con stitu tion , th e  fibre and  gel structures, so th a t in  our present  
s ta te  o f know ledge i t  w as im possib le to  correlate th e  resu lts o f p h y sica l t e s t s  and  
ch em ica l an alyses em bodied  in  specifications, w ith  th e  m aim er in  w hich  th e  greases 
w ould  fun ction  in  their in tended  applications.

M ost people p u t certain  chem ical lim its in their  specifications, in  th e  h op e th a t  th e y  
w ould  got som ew here near the  product th e y  had  prev iou sly  found sa tisfactory , b u t th e y  
had to  rely on  p ractica l te s ts  to  verify  th a t  th e  grease w as su itab le  for the ir  w ork.

H e w ished  to  critic ize th e  m eth od  of corrosion testin g  using copper and stee l. 
Copper w as o ften  used , y e t  it  w as a  v ery  corrosion-resistant m eta l. H e  had found  th a t  
60/40  brass, w h ich  had a  duplox structure, w as a  very  m uch  m ore sen sitiv e  m eta l, b eing  
read ily  a ttack ed  b y  fa tty  and organic acids, and  g iv in g  resu lts m ore in  con form ity  to  
th e  a tta c k  on  bearing m eta ls . T he tim e of 24 hours for th e  te s t  w as v ery  short.

W ith  regard to  chem ical sta b ility , he d id  n o t th in k  there w as an y  com m ent m ade in  
th e  paper on  w h a t th e  A m ericans n ow  term ed “  storage s ta b ility  ”  or resistance to  
ox id ation . H o w ou ld  lik e  to  d irect Mr. W ebber’s a tten tio n  to  th e  w ork of W right and  
L u tz on th e  rate a t  w hich  o x y g en  w as absorbed w hen  sam p les o f  grease w ere m ain 
ta ined  a t  a  certain  tem perature in  an  atm osphere o f  o x y g en . In  th a t  w ork  th e  ra tes of 
ox y g en  absorp tion  had been  correlated  w ith  the  ch em ical storago s ta b ility  o f the  
grease.

T h e  C h a irm a n  asked  Mr. G oodeliild  where th e  w ork had  been  pub lish ed .

M r. G oodch ii.d  said  th a t it  had  been  published  in  a paper to  th e  B .E .C . C om m ittee  
and also  in  a  periodical called  “ P rod uct E ngineering .”

T h e  C h a irm an  asked  w hether th a t  w as a  journal w hich  w ou ld  n orm ally  come 
w ith in  th e  purview  o f the  m em bers o f th e  In stitu te .

Mr . G oodchild  said  he  th o u g h t i t  w ould : he w ould le t th e  In s t i tu te  have  th e  
necessary references.

M r. L . O. M a s e e h , said  he w ou ld  like to  add h is thanks to  Mr. W ebber for th e  
exce llen t paper th a t  had  been  presented  to  the  In s titu te  th a t even in g . H o h ad  n o t  
been  ab le to  o b ta in  a  pre-print o f th e  paper, so th a t h e  h ad  som e d ifficu lty  in  co 
ordinating in  h is m ind a ll th e  factors w h ich  Mr. W ebber h ad  brought o u t, bu t there w ere  
tw o  p o in ts th a t  ho w ou ld  lik e  to  raise.

W ith  regard to  the  dropping p o in t b y  th e  U bbelohde te s t , h is experience of th a t  
m ethod  w as very  sa tisfactory , particu larly  w ith  the  low er-m elting-poin t greases, 
w h ich  gen erally  had  a  lim e base, and h e had been  surprised to  hear th e  m eth o d  con 
d em ned  b y  Mr. C hetw in. In  the  ease o f sod a  greases and greases m e ltin g  at m uch  
higher tem peratures, he h ad  certa in ly  found som e d iscrepancy in  th e  resu lts, w h ich  
m ight be as m uch  as 5° to  10° in th e  dropping p o in t, b u t a m odification  had  been  brought  
ou t som e m onth s ago (he forgot w ho it  w as th a t h a d  in ven ted  it)  in  w h ich  the  grease w as  
scooped  o u t from  th e inside o f th e  cup  w ith  wire, so  as to  lea v e  a  uniform  th in  layer  of 
grease round th e  inside o f th e  cup , an d  b y  th e  use o f  th a t m eth od  it w as possib le  to  
ob ta in  very  con sisten t resu lts, w ith in  1°, or a t  th e  m ost 2°, o f variation.

T h e other po in t th a t ho w ished  to  m en tion  w as w ith  regard to  sta b ility  te sts . H e  had  
been  rather surprised to  hear Mr. W ilford  express sa tisfaction  w ith  th e  T im ken  te s t , 
because ho had  found very  considerable d ifficu lty  in  obta in in g  con sisten t resu lts w ith  
th a t te s t . In  h is v iew , a  te s t  w h ich  took  in to  accou n t th e  b leed ing properties o f th e  
grease a t  low er tem peratures w ou ld  bo m ore sa tisfactory . I t  seem ed to  h im  th a t  th e  
lubricating va lu e  o f  grease w as largely  determ ined  b y  th e  sm all am ount o f  oil w h ich  
bled  ou t during serv ice. H e  th o u g h t th a t , if a  test som ew h at o n  th e  lin es o f  one of 
those  put. forw ard in  Industrial and Engineering Chemistry (February 1939, V o l. 31, 
X o . 2, p p . 2 30-235), w here a  certa in  -weighed q u a n tity  o f grease w a s p u t under a  
defin ite  pressure and the  am ount o f  o il absorbed b y  a  porous p la te  or a  pad  of paper  
w as w eighed , cou ld  b e  d ev ised  and  standardized  b y  th e  In stitu te , it w ou ld  be p re 
ferable to  on e o f  the  very  severe h ea tin g  te s ts . H e  w ould  lik e  to  see  such  a  te s t  p u t  
forward b y  th e  S tandard ization  C om m ittee.

Mr . IV. D . D o u g h ty  said  there w as one litt le  poin t th a t he w ould  lik e  to  m ake w ith  
reference to  th e  tim e  factor in  th e  p en etration  te st  at low  tem peratures. H e  had  found  
th a t , p articu lar ly  in  th e  case o f  th e  A ir M inistry te st  o n  so ft greases, a  m a tter  o f a  

X
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few  m inu tes m ado a  considerable difference in  tho penetration . C onsequently  a  greaso 
m ight bo condem ned as n o t passing the  D .T .D . 143 B  te s t  because tho pen etration  
test had  been  registered im m ed iate ly  on  dropping (w ith in  tw o or three seconds), w hich  
ono w ou ld  th in k  w ou ld  bo th e  norm al w a y  of m easuring i t ,  in stead  o f w a itin g  for 
perhaps 30 to  00 seconds, w hen , if tho grease w as fa irly  so ft, tho w eigh t o f th e  sinker  
w as s t i l l  causing it  to  con tinu e it s  dow nw ard p ath .

M r . A . D u n b a r ,  roforring to  tho con sisten cy  of greases, sa id  th a t  in  h is op in ion  tho  
slig h test traco of free a lk a li in  a  barrel o f grease ten ded  to  p reven t th e  greaso becom ing  
softer in  th e  m idd le th a n  on tho outside.

Mr . G. H . T h o r n le y  sa id  ho had  been  very in terested  in  tho paper, esp ecia lly  tho  
references to  tho m oltin g  p o in t o f greases and  their s ta b ility  a t  h igh  tem peratures. 
T ho U bbololido m oltin g  p o in t w as, ho th ou gh t, q u ite  m islead ing as a  m easure o f tho  
behaviour a t  h igh tem peratures. W h at w as required w as a  standard ized  te s t  w hich  
w ould  m easure tho degree o f so ften ing  after oxposuro to  w orking tem perature. There 
m igh t b e tw o  greases, ono w ith  a m oltin g  p o in t o f  400 and tho othor w ith  a m oltin g  
p o in t of 330, b u t, if  exp osed  to  a  tem perature o f 300° F . for 3 hours, tho greaso w ith  tho  
m oltin g  p o in t o f 400 m igh t st ill  bo m uch  softer  than  tho other grease, and oven  qu ite  
fluid.

Mr . D . C la y to n  said  ho w ould  lik e  to  know  how  tho behaviour in  sq u eezing  a  
grease through  tho fino clearance of a  bearing correlated w ith  tho penetrom eter te s t ;  
a  sim ilar com parison w ith  th e  tim e taken  for a rocking journal to  sin k  through  a  film  
of greaso in  tho clearance w ould  bo of great in terest. T hese were th e  factors in v o lv ed  in  
grease lubrication  of th e  chassis o f a  veh iclo  rela ting  to  th e  access to  tho bearings and  
tho rato a t  w h ich  tho grease w ould  b e  squeezed  o u t.

T h e  C h a irm an  askod Mr. C layton  w hether h is p o in t w as n o t sim ilar to  th e  p o in t  
brought ou t b y  Mr. do W aelo w ith  regard to  A rveson’s work on  tho rato o f shear and  
its  offoct on  v iscosity .

M r , C i-ay to n  said  ho had n o t fo llow ed  th a t  p o in t c losely , b u t tho  rate o f shear w ould  
n o t be groat w ith  a  slow ly  rocking journal, oven  though  th e  clearance w as sm all. 
T here w ou ld  bo tho tw o con d ition s o f w ell-w orked  grease, and  th a t  a fter  i t  h ad  been  
stan d in g  for som e tim e. V ery d ifferent resu lts w ou ld  be ob ta in ed , and  it  seem ed to  
him  th a t such  a  te s t  m igh t very  m uch  increase tho sca le  o f con sistency .

M r . H . L . W e s t  said  ho had  used  tho acetono ex tra ctio n  m eth od , and  had  found  
th a t in  sorao cases it  w as qu ito  sa tisfactory , b u t in  other cases oil w as ex tra cted  from  
tho ou ter  part of th e  greaso, w h ilst tho  inner p ortion  rem ained a lm ost unchanged . 
Tho on ly  w a y  to  overcom e th a t  d ifficu lty  w as to  m ix  tho greaso w ith  san d  or som o  
such m aterial.

H o th ou gh t th a t Mr. W ebber’s v iew s on  th e  various te s ts  w ere rather b iased  b y  the  
fact th a t h e  w as a  m anufacturer, and th a t  ho therefore a lw ays knew  th e  con stitu tion  
of tho greases w ith  w hich  he w as d ea lin g . A  person b u y in g  a  greaso of unknow n co m 
p osition  tried  to  find ou t som eth ing  ab ou t i t ,  and th a t  m ado a  very  b ig  difference, as  
ho w as dea ling  w ith  som eth in g  of unknow n com position .

W ith  regard to  th e  U bbelohdo te s t  o f m eltin g  p o in t, ho th ou gh t m o st peop le w ou ld  
agree th a t w ith  lim e-base greases i t  w as quito sa tisfactory . H o h ad  found som e  
d ifficu lty  in  obta in in g  a  g lass cup  to  com p ly  w ith  tho specification , p articu larly  w ith  
regard to  tho orifice, and  had  found m ota l cups m uch moro sa tisfactory , as th e y  could  
bo m achined  to  accurate lim its.

H o th ou gh t th a t  a  great deal o f tho variation  in  m eltin g  p o in t and  com p la in t arising  
therefrom  w as en tirely  duo to  tho d isregard of th e  structure o f  th e  grease. L aw rence’s  
paper (J. Instn Petrol. Tech., 1 9 3 8 ,24, 207) on tho structure of greaso had n o t apparently  
been w id ely  read, and ho recom m ended a ll those  present w h o had n o t done so to  read it. 
In  tho case of a  soda-baso grease, if i t  separated  o ils a t h igh  tem peratures, i t  m igh t  
h appen  th a t  a  cortain  am oun t o f soap  w ou ld  ten d  to  congregate in  th e  orifice and sto p  
tho separated  o ils from  filtering through . If , on  tho other hand, tho greaso s t i l l  
m ainta in ed  a  uniform  structure on h eatin g  and  m elted  as a  w hole— i.e ., tho soaps
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rem ainod in  suspension  or so lu tion— one w ould  got som eth iijg  m ore liko a  true m oltin g  
p o in t, an d  n o t ju st tho tem perature of oil separation.

In  referring to  w orked consistency,'M r. W ebber had  n o t m en tion ed  b lock  greases. 
H e hoped  ho d id  n o t in tend  us to  determ ine the  w orked con sistency  on  these.

W ith  regard to  tho various te s ts  for sta b ility , ho thou gh t m o st peop le disregarded  
tho rela tion  of stru ctu re to  s ta b ility . I t  w as necessary to  look  in to  th e  p h y sico 
ch em ical structure o f tho grease and  to  soo how  tho s ta b ility  w as related  to  i t ,  for tho  
very  sim p le  reason th a t  ono m igh t find tw o greases o f different g e l structure w hich  
m igh t g ivo  sa tisfactory  resu lts in  practice, b u t n o t in  an y  arbitrary sta b ility  te st .

D a . S . T o r r a n c e  sa id  th a t, as ho w as n o t very  h ap p y  about tho present m eth od s  
for tho an alysis o f greases, ho w as very  p leased  to  bo able to  a tten d  th e  m eetin g  th a t  
even in g  and to  hear Mr. W ebber’s  paper on  the  subject.

H o w as in terested  to  hoar about Mr. W ebber’s  m eth od  of ex tractin g  unsaponifiables  
w ith  acetone, b u t ap p aren tly  there w as another side to  th e  question , as som e of tho  
speakers in  tho d iscussion  h ad  com plained  of som e d ifficu lty  w hen  u sin g  acotone, 
and ho fe lt  th a t Mr. W ebber cou ld  g ivo en ligh ten m en t on  ono or tw o  of th e  po in ts  
raised. A s a  railw ay chom ist he w as very  w oll versed in  tho book on Standard M ethods, 
w here very specific d eta ils w ere g iven  of tho am ounts to  bo taken  and tho volum es to  
be used . Mr. W ebber had n o t gone in to  an y  groat d eta il on thoso m atters, b u t there  
w ere p ossib ly  som e practica l p o in ts S ir. W ebber m ight care to  add w hich  w ou ld  bo of 
great use to  th e  an a ly tica l chem ist.

W ith  regard to  specifications, h is experience o f theso w as b y  n o  m eans ex ten siv e , 
b u t he th ou gh t th e y  w ere u su a lly  draw n up n o t on  w h a t consum ers w an ted , b u t on  
w h at m anufacturers w ere ab le to  su p p ly . T he constuner tried  ou t tho various ty p e s  
of m atorial w h ich  w ere offered, choso tho b est, and  se lected  th a t as a  specification  for 
h is requirem ents. W hen  ho found a  better  one he m odified h is requirem ents accordingly .

Mr . F . J . S . H a l l  sa id  th a t  tho T im ken  separation  te st  had been  criticized , b u t per
son a lly  ho th o u g h t tho te s t  w as o f im m ense p ractical value. A fter a ll, w hen  a  grease  
broke dow n under con d ition s o f the  te s t  it  w as u su a lly  through dehydration , and  in  
servico in tho bearing a t  low er norm al w orking tem peratures ovor a  prolonged period  
th e  sam e con d ition  w ou ld  operate. On tho surface i t  w ould  seem  th a t te s ts  at lower  
tem peratures were o f m ore im portance, b u t ho d id  n o t th ink  th a t  w as a ltogeth er  the  
case, as such  w ou ld  n o t provid e sufficient inform ation. In  an y  ovent, he b elieved  th a t  
tho tw o con d ition s— n am ely , th a t  o f tho ball-bearing grease a fter prolonged  service  
a t  norm al tem peratures and  th a t  resu ltin g  from  tho te sts  a t  h igh tem peratures w ere  
correlated— as w as a lso  th e  q uestion  of syneresis.

Mr . D . L . Samuf.l , referring to  th e  con sistency  of greases, said  he thought th a t  som e  
kind of p en etration  te s t  m igh t bo very  usefu l as a w orks control m ethod , b u t w ou ld  
probab ly  bo of no use in  show ing how  th e  grease w ould  function  in  practice. A fter  a ll, 
w h a t w as required w as n o t a  sta tic  m eth od , b u t som e m ethod  ak in  to  th e  v isc o sity  
d eterm ination  of a  lu b ricatin g  o il. I t  seem ed  to  h im  th a t an  effort shou ld  bo m ado to  
ascertain  w hether som e form  of d yn am ic te s t  could  be evo lved , so as to  o b ta in  som e  
id ea  of w h a t w ou ld  h appen  to  the  greaso w hen  i t  had to  flow.

Mr . R . A . F r a s e r ,  referring to  tho d ifficu lty  m entioned  b y  Mr. H a ll o f obtain ing  
a sa tisfactory  acid  valuo b y  titra tio n  m eth od s in  th e  case o f dark-coloured oils, sa id  ho 
had found it  very  d ifficu lt to  determ ine th is , and h e  had su b stitu ted  as an  ind icator  
thym olp h tlia lein , w h ich  ga v e  a dark b lue colour. T he resu lt had  been  very  sa tisfa cto ry .

M r. F . J . B u r g e r ,  speak ing w ith  regard to  th e  consistency of greases, sa id  th a t an  
in strum ent had b een  developed  b y  D r. C. F . G oodeve to  m easure anom alous v isco sity  
and th ixo trop y  (J . Sci. Instr., V ol. X V I , N o. 1, January 1939). I t s  principle is sim ilar  
to  th a t em ployed  in  the  C ouetto coax ia l cylinder viscom eter, tho difference b eing th a t  
cy linders are rep laced  b y  cones. T hus it  is  possib le to  vary  th e  ra te  o f shear w ith in  
w ide lim its . I t  w ould  appear th a t w hen using G oodeve’s v iscom eter for m easuring the  
con sistency  o f greases, th is w ou ld  be done under cond itions m ore c lo se ly  resem bling  
those  to  w hich  tho greases are sub jected  in  practico than  w hen  u sin g  eith er  p en etro
m eter or plunger ty p o  testin g  apparatus.
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T h e  C h a irm a n  said  th a t  h e  th o u g h t m em bers w ou ld  agree th a t  tho  principal 
criticism s in  th e  course of tho d iscussion  had boon upon  tho U bbolohde apparatus 
and tho pcnotrom oter.

D r. R edgrovo w ou ld  bo interested  to  k now  th a t  th e  stan d ard ization  of th e  U bbolohde  
apparatus for tho B r itish  Pharm acopoeia w as n ecessa ry  for th e  ex am in ation  of lards 
and other com paratively  low -m olting-poin t m ateria ls u sed  in  pharm acy. In  our ow n  
industry  wo had to  consider tho m oltin g  p o in ts of p etro latu m s, lim e , and soda-soap  
greases. I t  w as to be hoped th a t  tho standardized apparatus w ou ld  recoive sym p athetic  
consideration.

Mr. M askoll w as a  li t t le  uncertain  w ho su ggested  th e  scoopin g  ou t o f th e  greaso from  
tho cup in  tho U bbolohde te s t  w ith  a  wire, so as to  lea v e  th e  greaso around th e  inside of 
tho cup. I t  w as tho S h ell D evelop m en t C om pany of California w ho m ado a  report on  
tho subject, and  son t it  to  th is  country  for consideration .

Mr. do W acle had  referred to  A rveson ’s w ork. Tho w ork of A rveson  had  been  
ex ten d ed  b y  Barnard a t  tho Gonoral D iscussion  on  L ubrication  in  1937, and  b y  B lo tt  
and Sam uol (J. Induslr. Engng Chem., January  1940). I t  w as therefore qu ito  clear  
th a t tho su b ject w as s t i l l  occu p yin g  tho m inds of certain  w orkers. W hether it  w as a  
subject w hich  m igh t bo standardized  w as open  to  discussion.

Mr . M. W . W e b b e r ,  in  rep ly in g  to  th e  d iscu ssion , sa id  i t  w as q u ite  tru e th a t  h is  
view s on  th e  te s ts  w ere largely  d u e to  th e  fact th a t  ho cam e from  a  m anufacturing  
com pany, and  a t  th o  boginning of h is paper ho had  said  th a t  it  w a s based  u p on  routine  
work w hich  w as concerned largely  w ith  tho  contro l o f w ork s b atches, b u t  it  m u st bo 
rem em bered also  w ith  dea ling  w ith  specifications and  sam p les sen t to  h is  com pany  
b y  custom ers.

H o.w as g lad  to  h ave D r. S ty le s’ criticism  of tho  D .T .D . 143.B . m eth od . I t  w as n o t  
suggosted  th a t  th a t  sh ou ld  becom o a  general m eth od , b u t  th a t  it  w ou ld  be a  su itab le  
m eth od  for develop m en t. P rob ably  a  com bination  of th a t  m eth od  an d  th e  I .P .T . 
m othod  cou ld  be m ado b y  f ittin g  tho  I .P .T . p en etrom eter w ith  a  cylindrical p lunger  
in stead  of w ith  a  cone, b ecause tho cone-faces o b v iou sly  d id  n o t  allow  tho  v isc o sity  of 
th e  o il to  h ave th e  effect on  tho p en etra tion  th a t  it  sh o u ld  h ave. A  p lunger going  
w ith  a  con sta n t th ru st th e  w h ole  tim o w ould  p robab ly  g ivo  m uch  b etter  resu lts . W e  
had hoard a  great deal ab ou t th e  p ressu re-v iscosity  and  ra te  of shear of lubricating  
greases, b u t  so far no m eth od  of d eterm ination  h ad  proved  capable o f standard ization  
from  th e  m anu factu rers’ p o in t o f  view .

A s to  tho  q uestion  of acotone ex traction , it  w as n o t  suggosted  th a t  th a t  w as a  
p erfect m othod , b u t in  tho  h an d s of m o st p eop le  i t  gave m ore con sisten t resu lts than  
th e  ordinary m eth od s o f d ecom position. In  th e  caso o f  sod a  soap U n iversa l J o in t  
Greases, h is  com p any certa in ly  h ad  trouble, largely  due to  tho  asp h altic  con ten t of 
th e  o i l ; th e y  w ere in vestig a tin g  different so lv en ts, and  in  a ll prob ab ility  som eth ing  of 
a  h igher b oiling  p o in t w ou ld  g ivo b etter  resu lts . A s to  u sin g  to luene for th e  final e x 
traction  o f  th e  lim o soap , lim e soap w ould  n o t b e affected  b y  m o st so lv en ts, b u t to luene  
com p letely  ex tracted  it  very  rap id ly . T ho boiling  p o in t o f to lu en e w as 300° F ., and  
tho  tem perature in  th e  apparatus b ecam e so h igh  th a t  th e  so lv en t w as a lw ays on  tho  
p oin t of b oiling round th e  th im blo. I f  som eth ing  liko th a t  cou ld  be found  for soda- 
soap greases a  m uch  m ore rapid  ex traction  w ou ld  b e  obtained .

W ith  regard to  th e  T im k en  te s t , i t  w as n o t suggosted  th a t  a  h ea t to s t  w hich  in volved  
dehydration  of lim o-soap  greases h a d  no u se , b u t s ta b ility  a t  w ork ing tem peratures  
w as m ore im portant. Tho T im ken  to st  depended largely  on  th e  m anip u lation  an d  th e  
filling of tho  grease in to  th e  tu b e  after  deh yd ration  in  tho  cup.

W ith  regard to  th e  question  o f  h ea t sta b ility  t e s ts  a t  tem peratures below  200° F ., 
there w as som e correlation in  servico w h en  th e  sta b ility  t e s t  w a s carried o u t for len g th y  
periods.

Mr. W est had com m ented  on  th e  stru ctu re  o f grease in  tho U bbolohde apparatus. 
H o th o u g h t th a t w as th e  w hole crux of th e  question  as to  tho vary in g  resu lts ob tained  
w ith  soda-soap lubricants. Soda-soap  grease cou ld  h a v e  a  stru ctu re ranging from  
sm ooth  non-fibrous to  a  h eavy  fibre, and th e  heav ier th e  fibre tho m ore o il w as separated . 
S om etim es th e  o il drips from  tho cup  g iv in g  a  low  apparent dropping p o in t, w h ilst  
som etim es th e  h ea v y  fibre clogs tho  orifice, th u s  g iv in g  to o  h igh  a  reading.

W ith  regard to  Mr. M askoll’s  su ggestion  th a t  th e  bleeding or syneresis of oil from  
grease w as o f im portance, th a t  w as a  m a tter  o f d ou b t, b ecau se ono g o t very  u sefu l 
lu b rication  w ith  th e  T im ken  m achino in  particu lar before there w as a n y  separation  of



DISCUSSION ON ANALYSIS AND TESTING OF LUBRICATING GREASES. 293

o il a t  a ll. F urth er, th e  d ifficu lty  in  standard izing  su ch  a  te s t  w as th a t , w hile in  tho  
laboratory a  greaso m ig h t release 1 per cent, o f oil in  a  g iv en  period , there  w ou ld  in  
all p robab ility  bo continued  separation  of th e  oil and breakdow n of th e  grease in  service  
or in  storage.

A s  to  th e  variation  in  con sisten cy  th rough ou t a  barrel o f grease w h en  draw n from  a 
m ixer, th o  q u estion  o f  a vo id in g  th a t w as largely  one of im provem ents in  m anufacture, 
and  n o t in  testin g , an d  th e  sam pling w as therefore im portant.

H o w as d eep ly  in d eb ted  to  Mr. E v a n s, w ho h ad  g iven  h im  a  great deal o f  help  and  
ad vice in  th e  preparation  of th e  paper.

T h e  C h a irm an , in  expressing tho than k s o f the  In s titu te  to  Mr. W ebber for h is  
adm irable paper, sa id  the  large a tten d an ce a t  th e  m eetin g  w as ev id en ce of th e  in terest  
taken  in  Mr. W ebber’s paper, and  in  th e  su b ject of standard ization  o f  grease te sts .



2 9 4

O CTANE R A T IN G S OF A N U M B E R  OE P U R E
H Y D R O C A R B O N S A N D  OE SOME OE T H E IR  
B IN A R Y  M IX T U R E S.*

By J . S m i t t e n b e r g , H . H o o g , B. H. M o e r b e e k , M .Inst.P e t., and 
M . J . v .  d .  Z i j d e n .

Summary.

C .F .R .-A .S .T .M .-M otor m eth od  oetano num bers h ave been  determ ined  of 
f ifty  hydrocarbons, the  m ajority  o f w hich  were in  a  very pure s ta te . In  
ad d ition  th e  octane num bers o f som e binary hydrocarbon m ix tu res are g iven , 
an d  a  m ethod  is described  b y  m oans o f  w hich  th e  oetano num bers bolow  zero  
an d  above 100 woro estim ated .

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

As the requirem ent of high octane fuels for aeroplane engines is still 
increasing, a  knowledge of the behaviour in the engines of individual 
hydrocarbons of high octane number, becomes more and  more im portant.

Much is known already about the octane numbers of th e  individual 
hydrocarbons. Reference m ay be made to  the  paper of Lovell and 
C am pbell1 in which the  m ost im portant literature on th is  subject is cited. 
As a  rule only small quantities of the hydrocarbons investigated were 
available. Their “ octane rating ” was therefore very often carried out 
on blends w ith other hydrocarbons or gasolines or in a  small engine which 
differed m arkedly from the  standardized C.F.R.-engine.

The publication of the octane numbers of fifty individual hydrocarbons, 
which we were able to  determine in an  accurate way by the  standardized 
C.F.R.-A.S.T.M .-M otor m ethod, may therefore be of value.

2. P r e p a r a t i o n  a n d  P u r i f i c a t i o n  o f  t h e  H y d r o c a r b o n s .

The m ajority  of the hydrocarbons used were prepared synthetically. 
A description of their preparation and purification has been published in  
the “ Recueil des T ravaux Chimiques des Pays-Bas.” 2

As a rule a  quan tity  of 2 kg. was prepared and  purified by rectifi
cation. A small p art of th is quan tity  was purified further for the 
purpose of th e  determ ination of the physical constants. As th is extrem e 
purification was no t necessary for the  octane-number determ inations, the  
la tte r have been carried ou t w ith preparations of a  somewhat inferior 
purity .

Por purposes of comparison the physical properties of the  sample used 
for octane rating  are quoted in  th e  table, together w ith the properties of 
th e  purest available sample. Unless otherwise stated the purity of the sample 
used for octane rating is at least 98 per cent.

The origin of the hydrocarbons the preparation of which is not described 
in the  above-mentioned paper is as follows.

Methane was obtained commercially and  analysed by means of Podbiel- 
niak distillation; purity  99 per cent.

Ethene wras prepared by dehydration of ethylalcohol ;

* P aper received  3rd N ovem ber, 1930.
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Ethane by hydrogenation of the  ctheno obtained. The purity  of the  
ethene was only .91 per cent., th a t of the  ethane 95 per cent.

Propane, n -butane, and 2-methylpropane were separated from natu ra l gas 
by fractionation ; purity  98-99 per cent.

Dimethylpropane (tetra-m ethyl-m ethane) was prepared synthetically by 
condensation of metliylchloride and  fer/.-butylchloride; purity  95 per cent.

2 : 3 :  i-Trimethylpentane was prepared by isomerization of 2 : 4 : 4 -  
trim ethylpentene (di-isobutene) w ith the aid of phosphoric acid as catalyst, 
followed by  hydrogenation and  rectification of the p ro d u c t; the purity  is 
estim ated to  be about 90-95 per cent.

2 : 2 : 3 :  Z-Tctramelhylbutane (hexa-mcthyl-methane) was prepared 
synthetically by  condensation of tert.-butylchloride; pu rity  >  98 per cent.

Propene was prepared by dehydration of sec.-propylalcohol; purity  
about 95 per cent.

The olefines n-pentene up to  2 : 4 :  4-trimelhylpenlene were obtained as 
interm ediate compounds in the preparation of the corresponding paraffins; 
they m ay be contam inated with isomers, in which the position of the  double 
bond is different. The content of olefines of the indicated carbon skeleton 
in each sample is a t least 95 per cent.

Ilexadiene-2-4: was prepared synthetically from crotonaldehyde.
The product obtained is a m ixture of different isom ers; to ta l am ount of 

liexadienes-2-4 estim ated to  be about 90 per cent.
Benzene and toluene were obtained commercially; purity  >  98 per cent.

3 . D e t e r m i n a t i o n  o f  t h e  O c t a n e  N u m b e r .

The octane num bers were determ ined according to  the  C.F.R.-A.S.T.M .- 
M otor m ethod using n-heptane and iso-octane as reference fuels.

F or the extrapolation of the  octane scale below zero and above 100, the 
following m ethod was applied.

Using a 65/35 blend of tso-octane/w-heptane and standard  adjustm ent 
of the bouncing pin, the height of the compression chamber ( =  micrometer 
reading +  0-500") was measured a t  standard  knock in tensity  (knockmeter 
reading 50). The same was done for 0/100, 40/60, 60/40, 80/20, and 100/0 
blends of ¿.so-octane/n-heptane. The heights of the compression cham ber 
m easured were plotted against the  octane number of th e  blend. The 
curve obtained appears to  be in  good agreement w ith the empirical formula

1-369 -  H
O . 1 7 8

1-954 -  H
as is shown in the following table :—

(O =  octan e num ber o f tho b le n d ;
II  =  h eigh t of th e  com pression  cham ber in  inches.)

H
(m easured).

o m
(m easured).

o.-
(calcu lated). O m -  O c .

1-375 0 -  1-8 +  1-8
1-200 40 39-9 +  0-1
1-070 60 60-2 -  0-2
1-035 65 64-7 +  0-3
0-885 80 80-0 -  0-6
0-620 100 99-9 . +  0-1
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According to  the above-mentioned formula the curve was extrapolated 
below zero and  above 100; see Fig. 1. As an  interesting point in tbis 
extrapolation m ethod i t  may be m entioned th a t the octane num ber of an 
“ absolutely knock-free hydrocarbon ” appears to  be 125.

In  this way the height of the compression chamber for the  hydrocarbons 
m ethane, ethane, 2 : 2 : 3-trim etliylbutanc, m-octane, 2 : 2 : 3-trimethyl- 
pentane, n-nonanc, benzene and  toluene was measured and  used as a  basis 
for the  calculation of their octane number.

For the supply of gaseous and of very volatile hydrocarbons a special 
arrangem ent was used consisting of a  bomb w ith Hofer needle-valve con
nected with the intake silencer of the  carburettor.

4 . D i s c u s s i o n  o n  t h e  O c t a n e  N u m b e r s  o f  t h e  P u r e  H y d r o c a r b o n s .

In  the paraffin series m ethane is undoubtedly the hydrocarbon with 
the highest octane num ber. The octane num bers of the normal paraffins 
decrease regularly w ith increasing chain length. Branching of the  chain 
increases the octane num ber (an exception is dim ethylpropane w ith a  lower 
octane num ber than  2-m ethylbutane); other correlations between structure 
and  octane num ber seem hardly to  be justified by the available m aterial.

Among the  liquid paraffin hydrocarbons there are only tw o which have 
a higher octane num ber th an  2 : 2 :  4-trim etliylpentane, nam ely 2 : 2 : 3 -  
trimethylbutane and 2 : 2 : 3-trimelhylpentane. The highly branched 
2 : 2 : 3 :  3-tetram cthylbutane is a solid substance with a m elting-point of 
+  101-5° C.

The dispersion among the octane numbers of the olefines is m uch less 
th an  among the paraffins. Some of them , e.g., ethene, propene and  some 
strongly branched olefines have lower octane numbers th an  the  corre
sponding paraffins, whereas the octane num ber of others, e.g., w-pentenc, 
w-hexene, n-octene, 3-mcthylheptene and others is lowered on hydro
genation.

The octane num bers of the napWienes investigated give an  indication 
th a t the  five-ring naphthenes may have higher octane num bers th an  the 
four- and six-ring naphthenes w ith the same num ber of carbon atoms.

The octane num bers of the  aromatics investigated are above 100; the 
reproducibility of the octane num ber of pure benzene was unsatisfactory ; 
on different days it  spread between 103 and 110. The real octane num ber 
of benzene is probably much h ig h er; see also Section 5 of th is paper.

5. O c t a n e  N u m b e r s  o f  B i n a r y  H y d r o c a r b o n  M i x t u r e s .

In  addition to  the octane numbers of the  pure hydrocarbons we deter
mined also the  octane num bers of several hydrocarbon m ixtures; partly  
to  verify the applied extrapolation m ethod of the  octane scale, partly  to  
get some insight into the “ blending value ” of the different hydrocarbons.

The results are plotted in  Figs. 2-8.
Figs. 2, 3, and 4 are octane num ber curves of binary paraffin m ixtures; 

the greater part of these curves show only minor deviations from a  stra igh t 
line.
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F i g . 1 .
E X T R A P O L A T IO N  C U R V E  F O R  O C T A N E  N U M B E R S  A B O V E  100 A N D  B E L O W  Z E R O . 

o — O bserved.
x  =  C alculated according to  th e  form ula  

n  — 1‘369 — II
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P hysical Constants op t h e  H ydrocarbons u sed  for  Octane R a tin g .

Properties of purest 
sample.

Properties of sample, used for octane 
rating.

Hydrocarbon. B.p.
(760

mm.),
°0.

„2°?iD. d f .
B.p.
(760

mm.).
°C.

„20 D *
Octane
number
A.S.T.M.

Re
marks.

Paraffins.
Methane -161-58 110 (1), (2)Ethane................................... -  88-5 — — — _ 104 O). (2)Propane . . . . -  42-2 — _ _ _ _ 100 (1)ti-Butane . . . . -  0-5 _ _ __ _ _ 92 (1)

a)2-Methylpropane . -  12-2 — — — — 99
«-Pentane . . . . 35*95 1*35764 0*62624 36*0 1-3580 0-6263 612-Methy lbutnnc 27*80 1*35391 0*61972 27-8 1-3552 0*6198 89
Dimethylpropanc . 9-45 — — 9*6 83 g )
n-Hexane . . . . 68-75 1*37494 0-65943 G8-8 1*3751 0*6589 252-Methylpentnnc 60-30 1*37151 0-65316 60-3 1*3714 0*6525 733-Methylpentane 63-30 1*37657 0-66-135 63-2 1*3766 0*6638 75
2 : 2-I)imethyIbutanc 49-70 1-36882 0-64919 49-7 1-3691 0*0489 962 : 3-DimethyIbutane 5S-05 1-37504 0-66166 58-1 1-3752 0*6617 95
n-Heptanc . . . . 98-40 1-38770 0*68378 98-4 1-3878 0*6835 02 -Methy lli exane 90-10 1-38493 0-67869 90-1 1-3852 0*6782 452 : 2-Dimethylpentanc 79-30 1-38221 0*67388 79-3 1-3822 0*6731 93
2: 3-Diraethylpcntano 89-80 1-39205 0-69514 89-8 1-3921 0*6944 89
2 : 4-Dimethylpentane 80-60 1-38148 0-67275 80-6 1-3820 0-6723 82
3 :3-Dimethylpentano 86-10 1-39092 0-69330 86-1 1-3911 0-6926 842 ; 2 : 3-Trimethylbutanc 81-00 1-38949 0-69007 81-0 1-3899 0-6898 101 (2)
n-Octane . . . . 125-75 1-39765 0-70280• 125-8 1-3979 0-7025 -17 (2)3-Metliylhcptanc . 119*05 1-39851 0-70584 119-1 1-3988 0-7053 35
2 : 3-Dimetbylhexane 115*80 1-40131 0-71231 115-8 1*4015 0-7118 762 : 5-Dimethylhexane 109*25 1-39281 0-69126 109-3 1-3930 0-6943 52
3 : 4-Dimcthylhexane 117*85 1*40131 0-71951 117*9 1*4044 0-7193 85
2:2:  3-Trimethylpentane 110-05 1*40297 0*71613 110-1 1-4032 0-7162 102 (2)2:2:  4-Trimethylpentane 99-10 1*39116 0*69196 99-1 1-3917 0-6920 100
2 : 3 : 4-Trimethylpentane 113-4 1*4046 0*7195 112*8 1-40*15 0-7197 97 (1)3-Methyi-3-cthylpcntanc . 
2 : 2 : 3 :  3-Tetraxnethylbutane .

118-35 1-40785 0*72742 118*4 1*4081 0-7270 91
106-5 — __ 106*5 — — 103 d).(3)

n-Honane . . . . 150-70 1-40556 0*71808 150*7 1*4060 0-7165 -4 5 (2)
Olefins.

Ethene . . . . . -102-4 — _ — __ _ 81 Cl)
0)Propene . . . . -  47-7 — — — _ _ 85n-Pentene (— 2) 36 1-380 0-649 36*4 1*3802 0-6498 80 00«-Hexane (—2) 68 1-397 0-685 67*6 1*3950 0-6800 78 CO2-Methylpentene (—2) 66 1-3984 0-693 67*4 1*3997 0-6870 78 13-Methylpentcne (—2) 68 1-400 0-695 69*5 1*4032 0-6956 79 (1)
CO2 : 2-Dimethylbutene (— 3) 41-2 1*3766 0-6519 41*5 1*3769 0-6530 94

2: 2:  3-TrimethyIbutene 78 1*402 0*7029 77*8 _ _ 89 (O7i-Octane (—2) 225 1-412 0*720 121*6 1*4142 0-7204 55 C1)3-Methylheptenc (—2) 122 1-418 0*730 122*0 _ 71 (O2 : 4 : 4-I)imethylpentene (—1
and —2) . . . . 103 1-412 0*719 100 1-4108 0-719 8G (0

Di-Olefins.
Hexadiene (—2:4) about SO about about 1-4479 0-7182 77 (01-447 0*717 80

Naphthenes.
EthvkycZobutane . . 
C'ycfopentane . . . .

70-70 1-40209 0*72787 70*7 1-4023 0-7276 68 CO49-20 1-40644 0*74542 49*2 1-4065 0*7459 83
MethylcycZapentane. 
Cyc/ohexane . . . .

71-85 1-10978 0*74869 72*0 1-4102 0-7484 82
80-80 1-42625 0*77867 80 *8 1-4262 0*7783 77

Methylcyckhcxane . 100-80 1*42305 0-76944 110*3 1-4230 0*7689 71
Arotnatics.

Benzene . . . . 80-10 1-50123 0-87896 80*1 1-5011 0-8786 108 COToluene . . . . 110-68 1-49685 0-86697 110-8 1-4962 0-8666 104 CO

(1) Physical properties o£ purest sample taken from literature.
(2) Octane number determined by extrapolation according to the method described in Sect. 3.
(3) Octane number of the pure compound which is a solid substance, calculated from the octane number of a

blend of 35 per cent, by weight of the compound and 65 per cent, by weight of 2 : 2 : 4-fcrimethylpcntane 
(octane number of the blend 101).

(4) Octane number of the pure compound, which was not available in sufficient quantity, calculated from the
octane number of a blend of 50 per cent, by vol. of the compound and 50 per cent, by vol. of cydo- 
hexane (octane number of the blend 72-5).
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Fig. 5 illustrates clearly the peculiar behaviour of m ixtures of defines 
and di-olefines w ith «-heptane. From  this curve i t  can, for instance, be 
seen th a t the oct ane num ber of a  50/50 blend of «-heptane and  di-isobutene 
is lowered tw enty-tw o points on hydrogenation, whereas the pure di- 
isobutene gains fourteen octane points by the same treatm ent.

The octane num ber curve of ?i-heptane-benzene m ixtures (Fig. 6) is 
not a straigh t line. The “ blending octane num ber ” of benzene in n- 
heptane increases w ith increasing benzene content up to  90 vol. per c e n t.; 
from this curve the octane num ber of pure benzene might be expected to 
be about 125; th a t means th a t  in these w-lieptane-benzene blends benzene 
behaves as an “ absolutely knock-free hydrocarbon.” I t  is very probable 
th a t  the  “ knock ” which occurs a t  high compression ratios when pure 
benzene is used as the  fuel is another phenomenon th an  the  “ real knock ” 
(“ pink ” ) of the other hydrocarbons and of the heptane-benzene blends.

Figs. 7 and 8 are added merely to  stress again the  fact th a t the “ blending 
octane num ber ” of a  hydrocarbon is useless if no m ention is made of th e  
basis-fuel and the quan tity  in which the  hydrocarbon in question is 
blended.

References.
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T h e  Tw enty-Sixth Annual R eport of the  Council covering the activities 
of the In stitu te  during 1939 is presented for the  inform ation of the 
members.

M e m b e r s h i p .

TWENTY-SIXTH ANNUAL REPORT.

1939.

The changes in membership which occurred during 1939, and the to ta l 
membership of all classes on 31st December, 1939, are summarized in  the 
Table below :—

T ota l
D ec.
31,

1938.

Ch a n g es d u r in g  1939.
T ota l
D ec.
31,

1939.H ow.
T ran s
ferred

to .

R e 
signed .

D e 
ceased.

T rans
ferred
from .

+
or

H on . M om bors. 20 ____ - ____ ____ 1 -  1 19
F ollow s . — 26 381 — 1 — +  406 406
M em bers 73G 57 96 18 6 349 - 2 2 0 516
A ssoc. M oms. . 626» 54 38 15 2 155* -  80 546
S tu d en ts 96 46 — 2 — 10 +  34 130

T ota ls 1478 183 515 35 9 515 +  139 1617

* A ssocia te  M em bers and  A ssocia tes.

The Council has to  record w ith deep regret the  decease of the  following 
members during 1939 :—

D ato Class o f
elected . m em bership.

B a r to n ,  D . C. 1926 F ellow .
B u e r g e r ,  C. G. 1922 Mombor.
C u r r ie ,  J . L. 1936 M ember.
F u l l e r ,  H . S. 1924 A ssociato.
G ibson , G. W . E . . 1920 Fellow .
J e n k in ,  C. O. F . . 1924 M em ber.
M ack en z ie , W . L. 1920 Mombor.
P e a r c e ,  E . A . 1925 A ssociato .
W h e e le r ,  R . V . . 1925 M ember.

R e -C l a s s i f i c a t i o n  o f  M e m b e r s h i p .

A Special General Meeting was held on 10th January , 1939, to  approve 
tem porary regulations for the  transfer of Members, Associate Members, 
and  Associates under the former constitution of the  Institu tion  of 
Petroleum  Technologists, to  the classes of Eellow, Member, and  Associate 
Member of the In stitu te  of Petroleum.

These tem porary regulations were forwarded to  every member. They 
were to  be in force up to  30th June, 1939, bu t in practice the Council has 
dealt w ith applications received up to  the end of the  year. A to ta l of 540 
applications were received. E very application was given individual con
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sideration by  th e  Election Committee, and th e  qualifications of each 
candidate assessed in relation to  the definitions of the  three categories of 
membership introduced in  1938.

The ne t result of the re-classification of membership is shown in the  
Table given above. The to ta l increase of membership of 139 during the 
year is regarded by  the  Council as very satisfactory, although i t  m ust be 
qualified by the observation th a t no names were removed from th e  roll of 
the  In stitu te  during 1939 by  reason of non-paym ent of subscriptions. 
Owing to  the  in ternational situation  rem ittances from members abroad 
were in  m any cases impossible, and  the provisions of the  By-Laws were 
not exercised.

H o n o u r s .

W illiam Eraser, Esq., C.B.E. (Fellow), was created a  K night Bachelor in 
the  B irthday  H onours L ist, 1939.

Sir Thomas H olland, K .C .S.I., K .C .I.E ., D.Se., LL.D ., F .R .S . (Past- 
President), was aw arded the  A lbert Medal o f the  Royal Society of A rts 
in  June, 1939.

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 In stitu te  has been officially represented on the  following bodies :—
T he A m erican  S o c ie ty  for T ostin g  M aterials : L t.-C ol. S . J . M. A uld , D r. A . E . 

D u n sta n , D r. F . H . G am er, and  Mr. J . K ow ley  (H onorary M em bers o f  Com 
m itte e  D -2  on  P etro leu m  P rod u cts and  L ubricants).

Tho B r it ish  N a tio n a l C om m itteo o f  th e  W orld  P ow er Conference : D r. A . E . 
D u n stan .

T he T echnical C om m itteo o f  tho  C hem ical E n gin eerin g  Conference : L t.-C ol. 
S. J . M. Auld.

Tho B r itish  Standards In s titu tio n , P etro leu m  In d u stry  C om m ittee : L t.-C ol. 
S. J . M. A uld , P rof. J . S . S . Bram o, D r. A . E . D u n sta n , Mr. B . J . E llis , 
D r. F . H . Garner, Mr. J . K ow ley , an d  th e  Secretary.

Tho Perm anent C ouncil o f  W orld P otroloum  C ongresses : L t.-C ol. S . J . M. A uld , 
Mr. T . D ow hurst, and  th e  Secretary.

X V I II th  In tern ational G eological C o n g ress: Tho P resid en t an d  Mr. T .
D ow hurst.

D iese l E ngino U sers A ssocia tion  : Mr. L . J . Lo M osurier and  Mr. N . M itchell. 
R a m sa y  M om orial L aboratory : M r. J . ICowloy.
P erm anont In tern ation a l A ssocia tion  o f  R o a d  C ongresses : D r. P . E . Spielm ann. 
P arliam entary Science C om m itteo : L t.-C ol. S . J . M. A uld, Mr. T . D ew h u rst, 

D r. E . R . R edgrovo.
S .A .E . W orld A u to m o tiv e  E ngineering  Congress : D r. A . E . D u n sta n  an d  Mr. N . 

M itchell.
V isc o sity  Conference o f  Sociótó B e ige  pour l ’E tudo du  P ótrolo : D r. F . H . G am er, 

D r. G. Barr, and th e  Secretary.

The In stitu te  has also been represented on numerous Sub-Committees 
of the  B ritish S tandards Institu tion .

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 
F und  during 1939 is subm itted below. The receipts from all sources wore 
£76 6s. 5d., as compared w ith £106 18s. id .  in  1938.
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Contributions to  tho F und  during 1939 were received from  the following 
members, to  all of whom the  Council expresses its  grateful thanks :—

A dam s, A . C. 
A ndrew s, B . G. 
A uld , S. J . M. 
B ea v a n , A . M. E . 
B oll, O. A . 
B lak isto n , J . H . 
B olton , It . P . 
Bram e, J . S. S. 
B rayfiold , T . H . G. 
B ressoy, R . J . 
B rodio, N . M . 
Cam eron, I. 
C harlton, H . E . 
C lem ent, L. 
Clifford, G.
Cohn, T .
Cole, E . A . J .
C ox, A . W .

Crichton, R .  
D alloy , C. 
D ow n s, W . W . 
D u n k ley , G. W . 
D u n sta n , A . E . 
E deleanu , I. 
E v a n s , R . J . 
E v o r ist, G. E . 
E a y , E .
E orguson, B . C. 
F rew ing, J . J . 
G riffiths, P . M. 
H en son , F . R . S. 
H iggs, P . G. 
H ills, S . R . 
Jackson , J . S. 
Jam eson , J .

ICowloy, J . 
M ackilligan, R . S. 
M asters, J .  S. S. 
M cCreath, T . T . 
L o Mosurier, L . J . 
M oon, C. A.
N ash , A . W . 
O wen, A. G.
Parr, R . W . 
Parrish , J.
P erks, A . J . 
P orter, P . N . D . 
P urdie, A . C. 
P urves, A . R . 
R odgrove, E . R . 
R ichards, G. A. 
S am s, C. E . R .

Sanders, J . M cConnell. 
Schlum borgor, M. 
Sm allw ood, W .
S m ith , A . F . P . 
Southw ell, C. A. P . 
Spiolm ann, P . E .
T u itt, G. S.
T aylor, T . M.
T u lle tt, G. V .
T w eed , R . R .
W alsh , D . M.
W alter, G.
W ood, C. W .
Y ou n g, J . H . M.
Shell M arketing C om 

p an y, Central L abor
atories.

W hilst the  calls on the F und  have fortunately been few in  th e  past, they  
are likely to  increase as tim e goes on. Tho Council earnestly appeals to  
all members to  support the ir own Benevolent F und  more generously. I t  
is pointed  ou t th a t  tho to ta l received by w ay of subscriptions and 
donations (£52 10s. during 1939) represents an  average contribution of 
about eightpence per member.

P rem ises.

The outbreak of w ar caused serious dislocation to  th e  work of tho 
In stitu te . E arly  in  September 1939 the  In s titu te ’s new offices a t  the  
Adelphi were requisitioned by  H.M. Office of W orks for occupation by  a 
Government D epartm ent. In  the few days available i t  was not possible 
to find suitable alternative accommodation in  the London district.

Professor A. W . Nash, on behalf of the U niversity of Birmingham, 
generously offered accommodation a t  the  D epartm ent of Oil Engineering 
and  Refining, The U niversity, Birmingham. The Council was pleased to  
accept th is  offer, and  expresses its  appreciation of the  facilities which 
have been placed a t  the  disposal o f the  In stitu te  and  its  staff. W hilst 
th e  disadvantages of removal from London are obvious, tho  transfer to  
Birm ingham  has given the  In stitu te  th e  compensating advantage of 
association w ith one of th e  leading centres of petroleum  education and 
research.

A largo p a r t of the furniture a t  the  Adelphi, much of i t  new, was also 
requisitioned by II.M . Office of W orks. Some of the  furniture was 
sto red ; o ther item s were removed to  Birmingham. The question of 
compensation to  th e  In s titu te  under the  provisions o f the  Compensation 
(Defence) Act, 1939, is still under consideration.

F i n a n c e .

The audited  Revenue Account for the  year and  Balance Sheet as a t 
31st December, 1939, are given below. Item s of the year’s expenditure
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calling for particular observation are those relating to  “ R en t and R ates ” 
and “ Removal and O ther Expenses in connection w ith the  requisition
ing of the Adelphi.” The full year’s ren t and rates, am ounting to  
£2808 19s. Ad., have been shown on the  Revenue Account. This am ount 
has been paid in full in accordance w ith the In s titu te ’s lease, together with 
the first q uarter’s ren t for 1940, paid in  advance a t  Christmas 1939, no t
w ithstanding the  fact th a t th e  In stitu te  did not have the use of its Adelphi 
premises after September 1939. No credit has been taken  for any  com
pensation which m ay ultim ately be received from H.M. Office of W orks, 
since no indication of the  am ount of such compensation had  been made 
prior to  1st May, 1940. The item  “ Rem oval and O ther Expenses,” which 
includes certain provisions for senior members of the staff: transferred to  
Birmingham, is also the  subject of a  claim to  H.M. Office of Works.

The Council cannot b u t view the  uncertain ty  of the  present position 
■with some concern and, in  co-operation w ith the  In s titu te ’s solicitors, is 
m aintaining constant w atch on a difficult situation.

A considerable reduction of income during 1940 will be inevitable, bu t 
economies in adm inistration have been introduced since September 1939 
whereby th e  Council hopes in  p a rt to  off-set th e  loss of revenue.

N a t i o n a l  S e r v i c e  R e g i s t e r .

A t th e  request of the  M inistry of N ational Service and  Labour, the 
Council authorized th e  issue in  April 1939 of registration cards for the 
Central Register. The object of th is  register is to  m ake available to  
H.M. Government a  record of persons w ith scientific, technical, and 
adm inistrative qualifications. R egistration cards were issued to  all 
Fellows, Members, and  Associate Members in  the  U nited Kingdom ; and 
to  members of B ritish nationality  in certain  o ther countries.

A bout 450 cards were re turned  out of a  to ta l of 700 issued to  members 
in the  U nited Kingdom. In  view of the  large num ber of members of the 
In stitu te  who had  completed registration cards for other scientific societies, 
th is to ta l is regarded as very satisfactory. One set of the cards is filed 
a t  th e  M inistry of N ational Sendee and Labour ; a duplicate is retained 
a t  the  In s titu te ’s offices.

An Oil Sub-Committee of the  com m ittee appointed by the  M inistry of 
N ational Service to  deal w ith mining and m etallurgy was formed in March 
1939. Mr. J .  Kewloy was invited by  the M inistry of Labour to  a c t as 
Chairman of th is  Oil Sub-Committee. D r. F . B. Thole, Mr. S. E . 
Coomber, and  the  Secretary are also members. Regional Panels were 
established a t  twelve provincial centres, and m any members of the 
In s titu te  have consented to  serve on these Panels.

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

Four Ordinary Meetings of the  In s titu te  and  the A nnual General 
Meeting were held in London during 1939. In  addition, special con
ferences were held on “ Dangerous Gases ” in  London, and on “ Fuels and 
L ubricants ” in  Birmingham, to  which reference is m ade below.

The subjects of Papers presented a t  th e  Ordinary Meetings and  a t
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meetings of specialised Groups during the year 1939 are given in  the 
following Table :—

D a te . 
1939. 

10th  Jan .

14th  F eb . 
14th  M arch.

2 7 th  A pril.

2 2 n d -2 4 th
M ay.

2 8 th  M arch.

9th  M ay. 
21 st N o v .

23rd Fob.

Subject.

Specia l General M ooting re T em porary B y -  
L aw s.

“  T ank S trapp in g .”
“  Som o F a ctors in  Oil A ccu m u lation .”
“  D angorous G ases in  th e  P otroleum  and  

A llied  In d u str ies .”
A nnual General M eeting.
“  Control o f  Oil F ires.”
B irm ingham  Conforonce.

Asphaltic Bitumen Group.
“  M easurem ent o f  F low  P roperties o f  B itu 

m en s.”
“ B itu m en  E m u lsion s.”
E x h ib itio n  o f  F ilm s on  A sph alt M astics.

Lubrication Group.
“  H igh-T ension  P isto n  R in g s.”

A uthors.

P . Kerr.
V . C. Illing . 
V arious.

A . F . D abell. 
V arious.

D . C. B room e.

L . G. Gabriel. 
G. J . H ancock .

W . A . W ilson .

The average attendance a t  these Meetings (excluding th e  Birmingham 
Conference) was 70. This is lower th an  the  average for 1938 (98).

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

D epartm ent, delivered the  Branch Lecture on “ The Search for Oil in 
B rita in  ” to  members of Branches in G reat Britain, as follows :—

27th January  
16th February  
9 th  March . 
10th March

a t  Swansea, 
a t  Glasgow, 
a t  Manchester, 
a t  Birmingham.

Conference on “ D angerous Gase s .”

A series of Papers on “  Dangerous Gases in  the Petroleum  and Allied 
Industries ” was discussed a t  a whole-day meeting of the  In stitu te , held 
in  London on Tuesday, 14th March, 1939.

Mr. W . W. Goulston, B.A., B.Sc., A.I.C. (Fellow), acted as organizer 
o f th e  meeting on behalf of the  Council.

Mr. A. R. S tark , B.Sc. (Fellow), acted as General R eporter for the 
m eeting and presented a sum m ary of the Papers a t  each Session.

This was probably the  first occasion on which so much valuable bu t 
dispersed inform ation relating to  the  detection, toxicity , and protection 
against inflammable and  poisonous gases had been assembled a t  one 
conference. Papers were received from petroleum  companies in G reat 
B ritain, H olland, and U.S.A., the Safety in Mines Research Board, the  
Chemical Defence Research Station, the  Chemical Research Laboratory, 
and  th e  U niversity of Leeds. They were published in  two special issues 
of the  Journal in May and Ju n e  1939, and  have also been reprinted and 
published by the  In stitu te  as a book.
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In  connection w ith the  Conference an  exhibition of apparatus and 
models, loaned by various Government D epartm ents and companies, was 
held a t  the  In s titu te ’s offices, The Adelphi, W.C. 2, from 13tli to  25th 
March, 1939. The exhibits were arranged by Mr. C. L. Gilbert, B.Sc., 
A.R.C.S. (Member).

C harts and  photographs from the  Exhibition were subsequently 
presented on perm anent loan to  the  Home Office Industria l Museum, 
H orseferry Road, London, S.W. 1.

B i r m i n g h a m  C o n f e r e n c e  o n  F u e l s  a n d  L u b r i c a n t s .

The 1939 Summer Meeting of the  In s titu te  was held in Birmingham on 
22nd-24th May, 1939. I t  provided an  opportunity , of which full 
advantage was taken, for technologists engaged in the petroleum  and 
autom obile industries to  m eet and  discuss problems of m utual interest, 
relating to  fuels and  lubricants for internal-com bustion engines. The 
Conference was a ttended  by about 250 members of the  In s titu te  of 
Petroleum , the  In stitu tio n  of Automobile Engineers, and  other scientific 
and technical bodies in  th is  country and abroad.

Four Sessions were held for th e  presentation and discussion of Technical 
Papers, presided over by  :—

The President (Prof. A. W . Nash).
Capt. G. E . T. Eyston, M.C.
Dr. D. R . Pye, F .R .S . (representing the  Royal Aeronautical 

Society).
F . G. W oollard, Esq., M.B.E. (President-Elect, The Institu tion  of 

Automobile Engineers).

Sixteen Papers were presented. These were published w ith the  ensuing 
discussion in  the  Journals of Septem ber-Deccm ber 1939. Two of these 
Papers were also presented to  the  W orld A utom otive Engineering Congress 
organized by the  S.A.E. in New Y ork and  opened in  New Y ork on 22nd 
May.

Included among the  Papers presented a t  Birmingham was a  R eport of 
the  K nock-Rating Committee of the In stitu te  on “ The Development of 
Fuels for Automobile Engines.” This was published both in  th e  May 
1939 issue of the Journal and in  the  June  1939 issue of the  Journal of the 
Institution of Automobile Engineers.

On May 23rd a Reception by th e  Lord Mayor of Birmingham (Alderman 
Jam es Crump), th e  Pro-Chancellor (Mr. E. P . Beale, M.A.), and th e  Vice- 
Chancellor (Dr. R . E . Priestley, M.A.) was held in the  G reat H all of the 
University, Edgbaston. The various engineering departm ents of the  
U niversity were opened to  the inspection of th e  visitors.

On 24th May a Dinner was held a t  the Grand H otel, Birm ingham . 
Speeches were made by the Lord Mayor, Dr. Priestley, Mr. C. A. P. 
Southwell, and  the  President. During th e  course of the  dinner the 
Em pire D ay Speech of H.M. the  King was relayed from Ottawa. The 
D inner was followed by a Dance.

Visits were m ade on the afternoon of the 24th M ay to  the  works o f the



3 1 0 TWENTY-SIXTH ANNUAL REPORT.

A ustin M otor Company, L td ., and Morris Commercial Cars, L td ., both 
companies entertaining the ir visitors to  luncheon.

An interesting programme of excursions for ladies attending the Meeting 
included visits to  Cadbury Bros., L td ., H arry  Vincent, L td ., and  W arwick 
Castle.

The Council expresses its  grateful appreciation of the  organization of 
th is Meeting by the members of the  Reception Committee (Messrs. W . E . 
Aylwin, J .  P . S. Barber, W. Blackwell, H . C. S. Eothergill, J .  F . F . 
McQueen, T. C. Rowland, and M ajor L. V. W. Clark, Hon. Secretary) and  
of the  Ladies Committee (Mrs. Clark, Mrs. MacElewee, Mrs. McQueen, 
Mrs. Marshall, and Mrs. Brozyna).

I n t e r n a t i o n a l  C o n g r e s s e s .

World Petroleum Congress.
The T hird  W orld Petroleum  Congress was scheduled to  be held in  

Berlin in June  1910. The Council had  offered its  co-operation in  
organizing B ritish participation in the  Congress and  had appointed a  
Committee (Mr. J .  Kewley, Chairman, and Messrs. C. A. P . Southwell, 
W. W. Goulston, J .  A. Oriel, F . H . Garner, R . K . Fischer, A. C. H artley  
and C. W . Wood) to  invito Papers for presentation a t the  Congress. 
Owing to  the  difficulties of the  international situation  little  progress was 
made, and all arrangem ents have been in abeyance since the  outbreak of 
war.

Permanent Council of World Petroleum Congresses.
Two m eetings of the  Perm anent Council o f W orld Petroleum  Con

gresses were held during the year :
28th January, 1939, a t  Brussels. P re s e n t: Col. L. Pineau, Prof. P . 

Erculisse, Ir. J . H . C. de Brey, S. Scheer, J .  Filhol, S. J .  A stbury, and 
Dr. F . H . Garner.

4th March, 1939, in Düsseldorf. P re se n t: Col. L. Pineau, Dr. A. Bcntz, 
Ir. J .  H . C. de Brey, T . Dewhurst, Prof. Erculisse, S. Scheer, J .  Filhol, 
S. J .  A stbury, and Sr. R oberti.

A t th e  meeting in Brussels Dr. A. Bentz (President of th e  Deutsche 
Gesellschaft fur Mineralölforschung) and Sr. U. Puppini (Director of 
Azienda Generale Italiane Petroli, representative of Ita lian  interests) were 
co-opted members of the  Perm anent Council, and D r. S treintz (former 
President of the  A ustrian Petroleum  Institu te) relinquished his mem ber
ship of the Perm anent Council.

A t th e  meeting in Düsseldorf the  organization of the  T hird  Congress 
proposed by  the German Committee was approved. A Prelim inary 
Circular relating to  the  T hird  Congress was issued to  all members of the 
In stitu te  in  Ju n e  1939.

World Automotive Engineering Congress.
A W orld A utom otive Engineering Congress, organized by th e  Society 

of A utom otive Engineers (U.S.A.), was held in  New York, Indianapolis, 
D etroit, Chicago, and  San Francisco between 22nd May and 8th  June,
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1939. An exchange of greetings was m ade between the  Congress and the 
In stitu te .

Dr. A. E . D unstan  (Past-President) addressed the Congress in  New 
Y ork on 22nd May on “ Petroleum , To-day and  To-morrow.”

The Congress was a ttended  by m any members of the  In stitu te  in U.S.A.

International Geological Congress.
The X V IIItli In ternational Geological Congress scheduled to  be held in 

London in August 1940, was postponsed sine die on the outbreak of war.

Chemical Engineering Congress.
Arrangem ents for th e  holding of the Second Chemical Engineering 

Conference in  Berlin in  1940 were well advanced during the early p a r t of 
1939, b u t were cancelled in  September.

International Standards Association.
The A nnual Meeting of I.S.A . was held in Helsinki in  June  1939. The 

In stitu te  was not directly  represented a t  th is meeting, bu t only indirectly 
through tho B ritish S tandards Institu tion .

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

The Journal.

Vol. 25 of the  Journal was published in twelve m onthly parts and con
ta ined  35 Papers presented a t  meetings of the In stitu te , 5 Papers presented 
a t  Branches, and  20 contributed articles. In  addition, there were published 
1406 A bstracts of technical literature and  patents.

The issues of June  and  Ju ly  1939 contained the  Papers presented a t 
the  Symposium on “ Dangerous Gases.” These Papers have also been 
reprin ted  as a  book.

The Papers on “ Fuels and  Lubricants ” presented to  the Birmingham 
Meeting were published in  the  issues of the  Journal of September-Deeember, 
1939.

Annual Reviews of Petroleum Technology, Vol. IV .
The fourth volume in the series of Annual Reviews of Petroleum Technology 

was published in A ugust 1939. A dditional chapters were included on 
“ Refinery P lan t and  Engineering ” and  “ Pyrolysis and Polym erization,” 
respectively. The outbreak of war unfortunately seriously interfered w ith 
the  sales of th is  volume of the  Annual Reviews, bu t the  Council contem 
plates the publication of a fifth volume in the series during 1940.

A w a r d s .

Two scholarships of £40 each, tenable by S tudents of the In s titu te  a t  
the Universities of London and Birm ingham  for the year 1939-40, were 
awarded to  H . A. de F reitas (Royal School of Mines), and D. G. B runner 
(D epartm ent of Oil Engineering and  Refining, Birmingham University), 
respectively.

V. G. Norris, S tud .In st.P et. (Birmingham University), was awarded
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the  S tudents Medal and a Prize for an  essay on “ Porous Flow and its 
Application to  Increased Recovery from Petroleum  Reservoirs.”

A Special Prize was also awarded for the highly commended essay of 
N. V. M unster, S tud .Inst.Pet. (Birmingham University), on “ Addition 
Agents for Lubricating Oils.”

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

The fifth annual meeting of members of the In stitu te  in  U.S.A. was 
held a t  the Stevens Hotel, Chicago, on 15th November, 1939. Dr. Gustav 
Egloff presided over an  attendance of about 250 members and  their guests. 
Guests of honour included Mr. T. A. Boyd, Mr. E. W. W ebb, and  Mr. T. 
Midgley.

Dr. Graham Edgar gave an  address on “ The M anufacture and Use of 
T etra-E thyl Lead.”

T r i n i d a d  G e o l o g ic a l  Co n f e r e n c e .

A pril I8th-2"th, 1939.
The Trinidad Branch of the In stitu te  was associated -with a Geological 

Conference convened under the  auspices of the Petroleum  Association of 
Trinidad and held in the island on 18th to  27th May, 1939.

The Hon. R. S. MacKilligin, O.B.E., M.C. (Fellow), acted as Chairman 
of the Organizing C om m ittee; Mr. E. C. Scott (Member) was Vice-Chair
m an and  Secretary.

A short report of the  Conference was given in the  March 1940 issue of 
the  Journal.

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

R eports of the activities of the  Branches of the  In stitu te  in the  U nited 
Kingdom and overseas will be published in  the Journal as they  become 
available.

Meetings of the  Branches in the  U nited  Kingdom  were discontinued in 
the la tte r p a rt of 1939, bu t have been resumed in 1940.

The Asphaltic B itum en Group and the  Lubrication Group have con
siderably assisted the programme of meetings during the early p a rt of 
1940 by m aking their London meetings open to  the  general body of 
members.

L i b r a r y .

During the period January-A ugust, 1939, 240 books or periodicals were 
len t to  members, approxim ately equal to  the  num ber lent over the same 
period during 1938.

Since the  outbreak of w ar the  L ibrary  has no t been available for the  
loan of books. I t  was possible to  transfer only a lim ited num ber of books 
to  Birmingham, so th a t the  bulk of the  L ibrary remains a t  the  Adelphi. 
The bookcases have been covered over w ith plywood to  ensure th a t  the 
books rem ain untouched and in  good condition.

The Council is indebted to  the  In stitu tion  of Mechanical Engineers and 
the  Im perial College of Science and  Technology for the ir courtesy in



TW ENTY-SIXTH ANNUAL REPORT. 3 1 3

extending library  facilities to  members during such tim e as the ir own 
library is not available.

The following periodicals have been added to  the  lis t of those regularly 
taken  by the  library  during the  year :—

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

A conference of tlio In ternational S tandards Association Sub-Committee 
28.a.l8  (Viscosity of petroleum  products) was held in Brussels on 26th-28tli 
January , 1939. The In s titu te  was represented by  Dr. F . H . G arner 
(Chairman, Viscosity Panel), Dr. G. B arr (N.P.L.), and the  Secretary. 
This conference agreed to  in itia te  a  series of international determ inations 
of viscosity, in  order th a t  comparison could be made of centistokes as 
determ ined in various countries.

The Association Française de Norm alisation was prim arily responsible 
for th is  research, in its  capacity as secretariat of I.S.A. Committee 2S.a.l8. 
The Viscosity Panel of the  In stitu te  of Petroleum , however, played a 
prom inent p a rt in  the organization of the work, and  the  Research F und  
of the In stitu te  provided the  necessary finance.

Sixteen laboratories agreed to  co-operate in  th e  tests, representing seven 
different countries. I t  was decided th a t  these laboratories should purchase 
Ostwald Viscometers, Nos. 2 and 3, standardized a t  the  N ational Physical 
Laboratory, England. The In stitu te  placed the  orders for th e  viscometers 
and  agreed to  pay  th e  cost of calibration for those national standardizing 
associations not prepared to  m eet th is expense. The laboratory of the 
Bataafsche Petroleum  Mij., A m sterdam , prepared and circulated a set of 
samples of three oils to  all participating  laboratories.

The program m e of tests  to  be carried ou t on th e  samples of oil com
prised th e  determ ination of the  tim es of flow on the  Ostwald tubes and 
the determ ination of the kinem atic viscosity in  centistokes on the  national 
s tandard  instrum ent o f the  country concerned. In  th is  w ay  i t  was hoped 
to  bo able to  check the  differences between centistokes as determ ined in 
the various countries co-operating in  the  tests.

The first p a r t o f the  programme was successfully earned out according 
to  plan. Samples of oil and calibrated Ostwald tubes were despatched 
before the  end of Ju n e  1939 to  th e  following laboratories :—

L ’E colo  N ationalo  Supérieure du  P otrolo (Franco).
L aboratorium  voor C hem ische T echnologie dor T eclm isch e H oogcsclioo l, D e lft  

(H olland).
Chem isch L aboratorium  der N .V . t o t  K euring v a n  E lectrotech n iseh o  M atorialen

U .S .A .
U .S .S .R .

Jap an .
T urkey.
U n ite d  K ingdom .

G erm any. Automobiltechnische Zeitschrift.
Motortechnische Zeitschrift.
Journal of Society of Chemical Industry of Japan. 
M aden T etkik ve A ram a.
Petroleum.
Chemical Abstracts.
Vostochnia Neft.

R e s e a r c h . 

International Research on Viscosity.

(H olland).
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Laboratorium  dor S toatsm ijnen  (H olland).
Contraal In s titu te  voor M atorialondorzook (H olland).
Standard  A m erican  P etro leu m  Co. N .V . (H ollan d ).
Laboratorium  der N .V . B ataafseho P otroleum  M j. (H olland).
D a n sk  Standardisoringgraad (D enm ark).
S taton s P rovingsan sta lt (Sw eden).
Physikaliseh-T ochnischo K eich san sta lt (G erm any).
Standard  In sp ection  L aboratory (U .S .A .).
E sso  European L aboratories (E ngland).
N ation a l P hysica l L aboratory (E ngland).
A nglo-A m erican Oil C om pany (E ngland).
Burm ali Oil C om pany (E ngland).
T exas Oil C om pany (E ngland an d  U .S .A .).

The dates for the  viscosity determ inations were fixed for th e  end of 
September and the  beginning of October. U nfortunately, th e  outbreak 
of w ar seriously in terrupted  the  work. A few of the  laboratories were 
able to  carry out th e  tests  on the  dates agreed, b u t as th e  m ajority  of 
the laboratories were unable to  do so, fresh dates were selected in Jan u ary  
and February 1940.

R esults had been received prior to  1st May, 1940, from six of the  co
operating laboratories. W hen fu rther results have been received they  will 
be correlated a t the  N ational Physical Laboratory, w ith reference to  the  
times of flow.

Steels for Use at High Temperatures.
A grant of £25 was made to  the  British Electrical and Allied Industries 

Research Association in aid of investigations on the  Creep and Corrosion 
of Steel a t  H igh Tem peratures.

Other Research Grants.

Research grants in continuation of previous grants have also been made 
to  Professor F . Challenger (University of Leeds) and Dr. G. M. Dyson 
(Loughborough Technical College).

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

Professor A. W. Nash, M.Sc., M .I.Mech.E., assumed the Presidency of 
the In stitu te  in  succession to  Lt.-Col. S. J .  M. Auld a t  the Annual General 
Meeting of 27th April, 1939. Professor Nash has been elected by  the 
Council for a second term  of office as President for the  year 1940-41.

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 1940-41.

The following were elected members of Council as a result of th e  ballot 
declared a t  the  A nnual General Meeting of 1939 : Mr. G. H . Coxon, Dr.
E . B. Evans, Mr. A. C. H artley , Mr. J .  S. Jackson, Mr. H . C. T e tt, and 
Dr. A. Wade.

A cknowledgments.

The Council records its  appreciation of the  services to  the In stitu te  of 
the R t. Hon. Lord Plender, G.B.E., H onorary T reasurer; Messrs. Price, 
W aterhouse & Co., A uditors; Mr. T. O uten of Messrs. Ashurst, Morris,
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Crisp & Co., Solicitors, for his help and advice in  m any problems arising 
out of the  w a r ; and  the  members of the  Staff.

I t  also wishes to  thank  the  Council of the  Institu tion  of Chemical 
Engineers for permission to  hold Council and Committee meetings a t  its 
premises in Victoria S tree t; and  the  Midland Bank, L td ., Selly Oak, 
Birmingham, for banking facilities.

Approved for publication on behalf of the Council of the Institute.

A lf b e d  W . N ash , President.
A b th u e  W. E a s t la k e , H onorary Secretary.
S. J . A stb u b y , Secretary.

2nd M ay, 1940.
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T H E  IN ST IT U T E  
R EV E N U E  ACCOUNT f o r  t h e

1938
£ s. d. £  s. d. £

T o  A d m in is t r a t io n  E x p e n s e s  :—
S taff Salaries . . . . . . 1686 1 1 1616
P rin tin g  and S tation ery  . . . . 293 16 7 281
G eneral P ostages . . . . . 203 7 1 254
Tolophono, Cables, and  T elegram s 20 0 5 28

2203 5 2
,,  E s t a b l is h m e n t  C h a r g e s  :—  £  s. d.

R on t and  R a tes  . . .28 0 8  19 4
L ess G rant in  aid  o f R en t .2000  0 0

808 19 4 6oo
Cleaning and  L ighting  . . . . 16 13 7 75
R ep airs an d  R en ew als . . . . 140 13 7 45

966 6 6
„  P u b l ic a t io n s  :—

Journal E xp en ses . . . . . 1635 3 7 1508
A bstractors’ F ees . . . . . 221 6 7 253
P o sta g e  on Journals . . . . . 216 12 8 185
C ost o f  other P u b lica tion s . . . . 485 7 2 907

2558 10 0
,, M e e t in g s  :—

H ire of H a ll, P reprin ts, R eporting 283 9 1
B irm ingham  M ooting E xp en ses . 124 17 9

408 6 10 461
„  P r o fe s s io n a l  F e e s  :—

L egal E xp en ses . . . . . . 31 10 0 146
A u d itors’ F oe . . . . . . 42 0 0 42

73 10 0
„  S tu d e n t s  S c h o la r s h ip s  a n d  P r iz e s 88 2 3 80
„  L ib r a r y  E x p e n d itu r e  . . . . . 40 0 10 60
„ B r a n c h e s  a n d  S e c t io n s  :—

S tu d en ts S ection  . . . . . 17 17 11 39
T rin idad B ranch  . . . . . 40 0 0 4°
N orthern  B ranch . . . . . 35 0 0
S co ttish  B ranch . . . . . 5 0 0 .
S o u th  W ales Branch . . . . . 10 0 0 ,
R um anian  B ranch . . . . . 3 3 0 __
B ranch  L ectures . . . . . 49 4 6 __

160 5 5
,, S u n d r y  E x p e n s e s  . . . . . 184 3 3 I 64
,, D e p r e c ia t io n  o f  O ffic e  a n d  L ib r a r y  F u r n i

tu r e  a n d  L ib r a r y  B o o k s  . 50 0 0 12
„  R e m o v a l  a n d  o th e r  E x p e n s e s  in  c o n n e c t io n

w it h  r e q u is i t io n in g  o f  T h e  A d e lp h l . 236 4 3 __
„ B a la n c e ,  b e in g  s u r p lu s  fo r  y e a r ,  c a r r ie d  to

B a la n c e  S h e e t  . . . . . 154 15 11 —

£7123 10 5

R ESEA R C H  EUND I ncome and  E x penditure

£ s. d. £ s. d.
T o G r a n t s  M a d e  D u r in g  Y e a r  :—

B .E .A .I .R .A .................................................................. 25 0 0
P rof. Challenger (L eeds U n iversity ) . 20 0 0
L oughborough T echnical College (Dr. D yson) • 13 17 8

£  s. d. 58 17 8
, ,  R e s e a r c h  o n  V is c o s i t y  . . . . 79 5 8

Less  P a y m en ts received  from  p articipating
laboratories . . . . . 62 8 3

16 17 5
75 15 1

„  B a la n c e  a s  a t  3 1 s t  D e c e m b e r ,  1 9 3 9  . • • 147 14 4

£ 2 2 3  9  6
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Y EA R  en d e d  31 D eo em b er , 1939

1938
£ s. d . £  s . d .

B y  S u b s c r ip t io n s  fo r  1 9 3 9  R e c e iv e d  . . 3893 16 6
Specia l S ubscrip tions . . . . 20 0 0

OF PETROLEUM

----------  3913 16 6 3617
„  S u b s c r ip t io n s  in  A r r e a r  R e c e iv e d  D u r in g

Y e a r  . . . . . . . 94 7 1 157
„  P u b l i c a t i o n s ............................................................. 2890 14 7 2922
„  I n t e r e s t  a n d  D iv id e n d s ,  G r o s s  . 224 12 3 212

£7123 10 5

A c c o u n t  e o r  t h e  Y e a r  e n d e d  3 1 st  D ecem b er, 1939.

£  s. d.
B y  B a la n c e  a s  a t  3 1 s t  D e c e m b e r ,  193 8  . . . . . .  213 7 8
„ I n t e r e s t  R e c e iv e d  D u r in g  Y e a r ..................................................................... 10 1 9

£ 2 2 3  9  Ö
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T H E  IN ST IT U T E

(A Company limited by Guarantee 

BALANCE S H E E T  a s

TWENTY-SIXTH ANNUAL EEPOET.

C a p ita l  o f  th e  I n s t i t u te  u n d e r  B y e -L a w , S e c t io n  6 , 
P a r a g r a p h s  14 a n d  15 :—

Life Membership Fund—  £ s. d.
A s a t  31st D ecem ber, 1938 . . . 762 15 0
A d d ition s during y e a r . . . . 48 12 0

Entrance and Transfer Fees—  
A s a t 31st D ecem ber, 1938 
A dditions during year—  

E ntrance fees . 
T ransfer fees

Profit on Sale of Investments— 
A s a t  31st D ecem ber, 1938 

Donations—
A s a t 31st D ecem ber, 1938

s. d.

811 7 0

s. d .

£
.226
.1 3 9

d.
3
0

.3 1 7 2  0 6

366 2 3

R e s e a r c h  F u n d ................................................ ............ .
5027

147
5

14
8
4

T .  C . J .  B u r g e s s  P r iz e  F u n d  . . . . 10 0 0
M e m b e r s ’ S u b s c r ip t io n s  R e c e iv e d  in  A d v a n c e 115 6 6
J o u r n a l  S u b s c r ip t io n s  R e c e iv e d  in  A d v a n c e 259 0 6
S u n d r y  C r e d ito r s— G e n e r a l A c c o u n t 1320 14 4
W o r ld  P e tr o le u m  C o n g r e s s  . . . . 161 19 8
R e v e n u e  A c c o u n t  :—

B alance as a t  31st D ocom ber, 1938 . 1791 8 10
A dd  Surplus for year  as per Separate S ta tem en t . 154 15 11 

------------------  1946 4 9

3538

351

326

2 9

11

A l f r e d  W . N a sh , P resident.
C. D a l l e y ,  Chairm an, F in an ce C om m ittoo. 
S. J . A s t r u r y ,  Secrotary.

£8988 5 9

A U D ITO RS’
Wo roport. to  th e  M em bers o f  T h e  I n s t i t u t e  o f  P e t r o le u m  th a t  w o h av e  

obta in ed  all the  in form ation  and ex p lan ation s w o h avo  required . W e are o f op in ion  
v ie w  o f  tho  s ta te  o f  tho  In s titu te 's  affairs a t  31 st D ecem ber, 1939, accord in g  to  th e  
of th e  In s titu te .

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.



OF PETR O LEU M .

and not having a Share Capital.)

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

TW ENTY-SIXTH ANNEAL REPORT. 3 1 9

I n v e s t m e n t s  :—
On Account of Capital—

£461 12 0 3%  C onversion S tock  (1948/53)
664 6 6 3%  L ondon  C ounty C onsolidated S tock,

1920 .............................................................
806 8 3 3%  M anchester Corporation R edeem able

C onsolidated S tock , 1958 .
867 8 6 2}%  B risto l Corporation R edeem able

S tock , 1955/65 ................................................
150 0 0 5%  W andsw orth  an d  D istr ic t  Gas Com 

p an y  D eb en tu re S tock  
400 0 0 3%  M etropolitan  W ater B oard  “ A  ”  

S tock , 1963 . . . . .
125 0 0 5%  G reat W estern  R a ilw a y  Co. Con

so lid a ted  Preference S tock  .
150 0 0 3% L u to n  Corporation R ed eem ab le S tock ,

1958 .............................................................
150 0 0 3%  Sm ethw ick  Corporation R edeem able

S tock , 1956/8 ................................................
600 0 0 3% B risto l Corporation R edeem able Stock,

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

(Markot V alu e a t  31 st D ecem ber, 1939, £3796 19s. Id .)
Cash a w a itin g  In v estm en t on  D ep o s it  w ith  P o s t  Office 

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

On Account of Revenue—
£790 8 3 3% C onversion S tock  . . . .

On Account of Research Fund—
£336 5 10 3%  C onversion S tock  . . . .

(M arket V alue a t  31st D ecem ber, 1939, £1101 7s. Id.) 
O ffice  a n d  L ib r a r y  F u r n itu r e  (E x c lu d in g  P r e s e n t a 

t io n s )  :—
A s a t 31st D ecem ber, 1938 . . . . . .
Less D ep reciation  . . . . . . .

L ib r a r y  B o o k s  (E x c lu d in g  P r e s e n t a t io n s )  :—
A s a t  31st D ecem ber, 1938 . . . . . .
Less D ep rec iation  . . . . . . .

S u b s c r ip t io n s  In  A r r e a r s  :—
N o t  valuod.

S u n d r y  D e b to r s  a n d  P a y m e n t s  in  A d v a n c e  :—
Sundry D eb tors, less R eserve for D ou b tfu l D eb ts  
P a y m en ts  in  A d van ce . . . .

C a sh  a t  B a n k   ................................................
C a sh  o n  D e p o s it —

P o st  Office S avin gs B an k  . . . .
W orld  P etro leu m  Congress A ccou n t

£  s. d.

491 12 6 

481 10 6 

845 17 7

845 17 7 

154 8 6 

346 10 7 

105 4  9 

151 6 7 

151 4 9 

597 7 3

s. d.

842 8 0 

357 14 8

180 0 0 
30 0  0

20 0 0 
20 0 0

334 11 7
156 15 3

4171 0 7

856 5 1

5027 5 8

1200 2 8

150 0 0

491 6 10
249 12 4

1707 18 7 
161 19 8

1869 18 3

£8988 5 9

R EPO R T.
exam in ed  th e  a b o v e  B a la n ce  S h eet w ith  th e  b ook s o f  th e  I n s titu te  an d  h ave  
th a t  su ch  B alan ce S h eet is  properly  draw n up  so  a s  to  e x h ib it  a  true an d  correct 
b est  o f  our in form ation  an d  th e  ex p lan ation s g iv en  to  u s  an d  as sh ow n  b y  th e  books

P r ic e ,  W a te r h o u s e  &  Co.



B EN EV O LEN T FU N D .

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

R E C E IP T S .

B a la n c e  o n  C u r r e n t  a n d  D e p o s it  A c 
c o u n ts  o n  1 s t  J a n u a r y ,  1 9 3 9  :—  

B e n e v o le n t F un d  A ccou n t  
Specific E n d ow m en t F un d

R e c e ip t s  d u r in g  1 9 3 9  :—
Subscriptions . . . . .
D on ation s . . . . . .
In terest . . . . . .
In com e T a x  recovered  . . . .

£ s. d. £ s .  d.
P A Y M E N T S .

718 15 7
43 2 11

39 8 0 
13 2 0 
15 0 0 

8 16 5

761 18 6

76 6 5 

£838 4  11

B e n e v o le n t 'F u n d  :—
G rants in  aid .

S p e c if ic  E n d o w m e n t  F u n d  :—  
G rant in  a id  .
In com e T a x  .

B a la n c e  o n  3 1 s t  D e c e m b e r ,  1 9 3 9  
B en evo len t F un d  
Specific E n d ow m en t F u n d  .

£  s. d.

34 14 10 
8 8 1

763 2 
n il

£

32

s. d. 

0 0

43 2 11

763 2 0*

£838 4  11

* T h e B a lan ce on  Current and  D ep o s it  A ccou n ts and  in v ested  on  31 st D ecem ber, 1939, w as m ade up  as fo llow s :__

Cash on  Current A cco u n t . . . .  
D ep o s it  A ccou n t . . . . .  
3% L ocal L oans a t  co st  . . . .  

(M arket va lu e  a t  3 1 st  D ecem b er, 1939 : £483)

£  s. d.
34 5 0 

200 0 0 
528 17 0

£763 2 0

A . E . D u n s t a x ,  C hairm an, B e n e v o le n t  
F u n d  C om m ittee.

A l f r e d  W . N a sh , P resid en t.

W e h a v e  exam in ed  th e  a b ove R ece ip ts  an d  P a y m en ts A ccou n t w ith  th e  books an d  vou ch ers o f  th e  F u n d  and find i t  to  be in  
accordance therew ith . W e h a v e  verified  th e  In v estm en ts  an d  B a lan ces w ith  B an k ers com p risin g  th e  B a lan ce on 31st D ecem b er 1939- 
£763 2 0.

3, F r e d e r ic k ’s P lace ,
O ld  J e w r y ,  L o n d o n , E .C .2. 

l s i  M ay, 1940.
P r ic e ,  W a te r h o u s e  & Co.
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T R IN ID A D  B R A N C H .

R E PO R T  OF T H E  COMMITTEE ON T H E  W O RK IN G  OE 
T H E  BRANCH D U RIN G  T H E  SESSION 1938-1939.

T he  Committee regrets th a t  i t  was not possible to  hold the Annual 
Meeting as usual in  November.

Five Meetings wore held during the session, a t  which the following papers

Sedim entary Conditions of Producing Horizons a t  
Forest Reserve, by Mr. C. S. Lee.

Auger and Core Drilling for Geological Purposes in 
Trinidad, by Mr. E . C. Scott.

Some notes on Plunger-lift Operation, by Mr. F rank  
R . Wellings.

Geologist w ith a  Camera, by  Dr. A rthur G. 
Hutchison.

28th June. Film. “ The Inside Story ” presented by the m arketing 
division of T. 0 . F . O. Co.

The average attendance of members and guests a t meetings was twenty- 
five.

There were seventy-nine members on the roll a t  the end of the  year.
Mr. J .  L. H arris was elected chairm an and Mr. H. C. H . Thomas was 

elected Honorary Secretary and Treasurer for the  session.
The Annual Dinner for the  1938 session was finally held on 14th Jan u ary , 

1939. The Acting Governor attended, and some ninety members and 
guests were present.

The Committee wishes to  record its appreciation of the services to  the 
Branch of Mr. J .  L. H arris, who resigned the Chairmanship in  August 
1939 on leaving the colony. Mr. L. A. Bushe was elected Chairman for 
the rem ainder of the session.

The Committee also wishes to  record the thanks of the B ranch to  Mr.
F. Middleton and Mr. D. M. W alsh for the ir services as auditors.

were read :—

1939 
22nd Feb.

22nd March,

2(51/4 April.

31st M ay.

(Sd.) II. C. II. Thomas,
Hon. Secretary and Treasurer.

L. A . Bushe, 
Chairman.
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Dinner Expenses :
E xpenditure .
Incom o

Loss on  dinner  
Miscellaneous Expenses : 

Stationery, P rinting, S tam ps  
Clerical A ssistance

E xcess Incom o for year

E x p e n d it u r e .

TR IN ID A D  BRANCH. 

I n c o m e  a n d  E x p e n d i t u r e  A c c o u n t .

$293-29
276-64

I ncome.
Grants from  In stitu te  o f  P etroleum , London

16-65

40-41
17-00 

117-94

SI 92-00

B a l a n c e  S h e e t  a s  a t  3 1 s t  O c t o b e r , 1 9 3 9 .

L i a b i l i t i e s .
Subscription to  B enevolen t F und , to  bo rem itted  to  

London . . . . . . .
Incom o and E xpend iture A ccou n t as a t  31st October,

1938 ......................................................................................
Add E x cess Incom e for year ended 31st October, 1939

A s a t  31st October, 1939 . . . . .

$72-90
Cash in  B ank  
Cash in  H and

A s s e t s .

$177-67
117-94

295-61

$308-51

$192-00

$192-00

$363-51 
5-00

$368-51

(iSgd.) L. A. B c s j ie ,  
Acting Chairman.

II . C. H . T h o m a s ,
Hon. Sec. and Treasurer.

E .  M i d d l e t o n  \
D. M. W a lsh  J A vdltors-
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SC O TTISH  B R A N C H .

R E PO R T  FO R  Y EA R 1939.

The  Branch made an  auspicious s ta rt following upon the Em pire E xhib i
tion and the first year’s activities have been characterised by much energy 
and enthusiasm.

The Inaugural Meeting held in Edinburgh on the 20th Jan u ary  was 
attended  by a  large audience representative of all im portant scientific 
societies in  Scotland. The President, Lieut.-Col. S. J .  M. Auhl, O.B.E., 
M.C., D.Sc., a fter conveying the greetings and congratulations of the 
Council, took as his subject “ The New Outlook on Lubrication.”

A t the second meeting on the 16th February held in  Glasgow, Mr. G. W. 
Lepper, A.R.C.S., B.Sc., Technical Adviser to  H.M. Petroleum  D epartm ent, 
delivered a lecture on “ The Search for Oil in B ritain .” The subject was 
of topical in terest and gave rise to  an interesting discussion.

Dr. W m. Reid of the  Fife Coal Co. described, a t the  th ird  meeting on 
24th March in Edinburgh, the problems involved in “ The Planning of a 
Modern Colliery.” The lecture was based on the experience gained in  the 
development of the new Comrio Colliery, Fife, and evoked much interest.

The Chairman of the Branch, Mr. R obert Crichton, J .P ., presided a t  all 
three meetings.

Mr. W. R. Guy, Honorary Recorder, has undertaken the work in con
nection with general publicity.

Dr. G. H . Smith, H onorary Treasurer, has reported th a t  the  Branch 
finances are in a satisfactory condition.

The Branch is now represented on the  Association of Secretaries of 
Technical Societies in Glasgow, and on the Ram say D inner Committee.

The Committee has been engaged in drawing up rules for the conduct 
of the business of the Branch, b u t these have no t yet been pu t into effect.

Although an interesting programme had  been drawn up for the la tte r 
half of the year, including the  first Dr. Jam es Young Memorial Lecture by 
Mr. E. M. Bailey, and addresses by Professor A. W. Nash and Dr. A. E. 
D unstan, the Committee unanimously decided, in view of the  national 
emergency, to  discontinue operations for the present.

The membership of the Branch, consisting of 55 Members and  51 Branch 
Members, is drawn from a wide area.

R. C r i c h t o n ,  Chairman.
W. M. G u m m i n g ,  Hon. Secretary.
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10th May, 1940.

T he T w e n ty -se v e n th  A n n u a l G e n e ra l  M ee tin g  of the  In s titu te  was 
held a t the  Royal Society of Arts, John Adam Street, London, W.C. 2, on 
Thursday, 16th May, 1940, a t  5.30 p.m. The Chair was taken  by the 
President, P r o f e s s o r  A. W . N ash.

The Secretary read  the Notice convening the  Meeting and the Reports 
of the Auditors.

The Minutes of the  Tw enty-sixth Annual General Meeting were read, 
confirmed and  signed.

N ew  Members.
I t  was agreed th a t  the  list of Fellows, Members, Associate Members, and 

S tudents elected and transferred during 1939 should be laid on the table.

E lection of Members of Council.
The Secretary announced th a t, in accordance with the Articles of the 

In stitu te , the  following members of Council retired a t  the Annual General 
Meeting bu t offered themselves for re-election : Messrs. E . A. E vans, 
W. E. Gooday, C. A. P. Southwell, A. B eeby  T hompson, and C. W. 
W ood. One new nom ination had  been received, on behalf of Mr. J .  A. 
Or ie l , M.A., Manager of Shell Refineries, L td. The Council decided th a t, 
in view of the present circumstances, a postal ballot should not be held, 
and  the names of the above six candidates were therefore subm itted to  
the Meeting to  fill six vacancies on the Council.

On the m otion of the  P resident , seconded by  Mr. J .  K ew ley , the  six 
gentlemen whose names had been read  out by the Secretary were unani
mously elected Members of Council.

The P r e s i d e n t  then  moved :—
“ T h a t th e  A nnual R eport o f  th e  Council for tho year  1939, togeth er  w ith  the  

A ccou n ts and  B alanco S heet a s  a t  31st D oeem ber, 1939, bo an d  aro heroby  
ad o p ted .”

In  d oing so, ho sa id  th a t  tho R eport had  been  circu lated  to  all tho m em bers, and  
ho w ould  therefore bo glad if, for tho purposo o f  tho m ooting, i t  m ight bo taken  os  
read. (Agreed.)

Tho R oport w as a  full and  com prehensive survey o f  tho a c tiv itie s  o f  tho In stitu to  
during 1939, an d  tho greater portion  o f  it  related  to  tho period  prior to  tho outbreak  
o f  war.

H o w ould  like first to  refer to tho tw o honours m entioned  in  tho R eport— nam ely , 
those conferred on  Sir W illiam  Fraser an d  Sir T hom as H olland. A s m any  o f  the  
m em bers wore awaro, anothor o f  th e  In s titu te ’s  P a st  P residents, Lord Cadm an, had  
recently been  elected  a  F ollow  o f  tho R oyal S ociety . H o w as sure th a t tho m em bers 
present a t  tho m eetin g  w ould  w ish  h im  to  express the ir  congratu lations to  tho  
recip ien ts o f  those honours. (“ Hear, hear.” )

D uring tho year a  ro-classification o f  tho m em bership  had been  carried o u t in  
accordance w ith  tho now  con stitu tion  o f  tho In stitu to  w hich  had been  approved  tw o  
years ago. T h a t re-classification had  entailed  a  long and  difficult ta sk  for tho E lection  
C om m ittee, an d  tho than k s o f  tho In stitu te  wore duo to  Mr. M cConnell Sanders and  
tho m em bers o f  h is C om m ittee for tho p a in stak in g  m anner in  w hich th e y  h ad  carried  
ou t their task .

A to ta l o f  400 F ellow s had  boen elected  during the year. A  F ellow  o f  tho In stitu te  
m ust sa tis fy  th e  E lection  C om m ittee and  tho Council that, he had  occupied for a t
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lea st five years a  p osition  o f  responsib ility  in  th e  scicneo and  tech n ology  o f  petroleum . 
H e  could  v ou ch  for tho fa ct th a t th a t h igh  standard  had  beon rig id ly  m aintained . 
T h e F ellow sh ip  o f  tho In stitiito  w ou ld  in  future rem ain a hall-m ark o f  techn ical 
stan d in g  in  th e  industry.

A t the sam e tim e th e  n ew  con stitu tion  h ad  been  designed  to  provide for tlioso  
w ith  responsib le p osition s in  the industry , n o t prim arily  on  th e  tech n ica l side. T h at  
had w idened  the  scope o f  th e  In stitu te  b y  m aking it  open to  thoso occu p yin g  ad m in is
tra tiv e  position s. On tho 31st D ecem ber, 1939, th e  In s titu te  had  510 M embers, 
57 o f  w hom  had  been  elected  during tho year.

D r. D u nstnn  w ou ld  later b e speak ing to  the m eetin g  ab ou t th e  B en evo len t F und , 
an d  Mr. D a iley , in  seconding th e  adop tion  o f  tho  R eport, w ou ld  d eal m ore specifically  
w ith  tho accou n ts, so ho w ou ld  n o t refer to either o f  thoso ite m s in  detail.

H o fe lt  th a t tho m ooting w ou ld  perhaps exp ect h im  to m ako reference to  th e  transfer  
o f  the  In s titu te ’s office to  B irm ingham . H o had  beon very  p leased  to  offer to tho  
Council in Septem ber 1939 accom m odation  at th e  D ep artm ent o f  Oil E ngineering and  
R efin ing a t  B irm ingham  U n iversity . Tho In stitu to  h ad  been  g iven  loss than  a w eek ’s  
n otice to  find a ltern ative  accom m odation  to it s  offices a t  tho A dolplii. H o fu lly  
appreciated  tho d isad van tages to  th e  m em bers o f  n o t h av in g  their ow n  prem ises  
availab le in  L ondon. A part from  th a t, th e  w ork o f  the In s titu te  h ad  gone on  as  
w ell as wav con d ition s w ou ld  p erm it. Tho Journal had  beon pub lish ed  regularly. 
M eetings o f  tho In s titu te  and i t s  Groups h ad  been  hold  as far as authors had been  
availab le. I t  had  to be rem em bered th a t 50 per cent, o f  tho In s titu te ’s m em bers 
w ere sta tion ed  abroad, in  tho U nited  S tates, T rinidad, Iran, Iraq. V enezuela, South  
A frica, B urm a, A ustralia , and other countries, and  p ossib ly  to  tho  overseas m em ber. 
B irm ingham  w a s as good  an  address as L ondon for tho In stitu to  a t th e  p resent tim e.

Tho In stitu te 's  position  a t  tho m om en t w a s d ea lt w ith  in  th e  section s o f  tho R ep ort  
h eaded  “ P r e m is e s”  an d  “ F in a n ce .”  A long w ith  other m em bers o f  the Council ho 
w a s freq u en tly  asked  w h en  tho In stitu to  w as com ing back  to L ondon, and ho w ou ld  
be h ap p y  to  answ er th a t  question  i f  he could  be to ld  to  whore it  w as to  return. 
A t th e  m om en t th e  In stitu to  had no prem ises in  L ondon, and u n til the  financial 
relationships w ith  tho Office o f  W orks w ere straightened  ou t, tho Council w ou ld  be  
foo lish  to  undertake ad d ition al liab ilities such a s  w ould bo en tailed  b y  tak in g  new  
offices in  London.

T he In s titu te ’s Conference on  F uels and L ubricants and it s  Conference on  
D angerous G ases wero b oth  referred to  in  d eta il in  tho R eport, and  there w as on ly  
on e other a c t iv ity  o f  the  In s titu te  during th e  yea r  to  w hich  ho w ou ld  like to d irect 
a tten tion . T h a t w a s tho co-operativo research on  V isco sity  organized b y  the  
In s titu te ’s V iscosity  P anel, under the  chairm anship  o f  D r. Garner, which illustrated  
a  principle op erative throughout tho w hole w ork o f  tho Standard isation  C om m itteo. 
In  tho petroleum  industry , w h ich  sp en t very  largo sum s every  year on  research, the  
contribution  w hich tho In stitu to  could  m ako to  subsidize research d irectly  w ou ld  be  
very sm all indeed . W h at a  techn ical so c ie ty  could  do, in p ossib ly  a  unique manner’, 
w as to  co-ordinate the  research proceeding in  various countries and  laboratories and  
to  bring togeth er  the  research w ork done b y  different com panies to  a  com m on focus. 
A lthough  no m en tion  o f  i t  w as m ade in  tho A nnual R eport, th a t principle w a s also 
being observed in  work which- w as b eing carried ou t a t  th e  prosent tim e on th e  
correlation o f  m eth od s o f  testin g  h igh-octane fuels for av ia tion  purposes. F or  
o b v iou s reasons d eta ils o f  th a t w ork  cou ld  n o t bo g iv en  a t  tho present tim e, bu t ho 
m ight say  th a t i t  w as b ein g  carried on w ith  tho fu ll co-operation  o f  tho Air M inistry  
an d  other G overnm ent D ep artm ents an d  also  o f  various petroleum  com panies.

V ery  litt le  w as sa id  in  th e  R oport ab ou t tho a ctiv itie s  o f  tho In s titu te ’s  B ranches, 
b u t thoy h ad  m ade dofinito progress in  tho period  prior to  the  outbreak o f  w ar. In  
tho early  part o f  1939 b oth  tho N orthern  B ranch and  th e  South  W alos B ranch had  
successfu lly  carried ou t a  program m e o f  m eetin gs. T he n ew ly  form ed S co ttish  
B ranch h a d  added betw een  fo rty  an d  fifty  m em bers to tho In s titu te ’s  roll. A  new  
Branch had ju st  been form ed a t  S tan low  in Cheshire, in  w hich  area there w a s a  v ery  
rapidly develop ing refining centre. Tho inaugural m eetin g  had been  hold in  tho  
p reviou s w eek  under tho chairm anship o f  Mr. J . S. Parker, anti had beon addressed  
b y one o f  th e  In s titu te ’s  P a st  P residents, D r. D u n stan . Tho Council had th a t day  
acceded  to  a req u est th a t tho S tan low  section  shou ld  bo g iv en  tho sta tu s  o f  a  full 
B ranch  o f  tho In stitu to , and  ho w as sure th e  m eetin g  w ould  like h im  to co n vey  to  
th a t Branch its  good w ish es for its  develop m en t and success.

H e  w ou ld  like to  p a y  a  tribute to  tho w ork o f  Mr. A stb u ry  and h is  staff, n o t on ly  
for th e  w a y  in  w hich  thoy  had overcom e num erous w ar-tim e difficulties, b u t also for 
tho w ork th e y  had  carried o u t in  organizing the In s titu te ’s  a c tiv itie s  earlier in the  
year 1939, before tho w ar broke out.

In conclusion , he w ish ed  to  m ention  th a t betw een  th ir ty  and  forty  m em bers o f
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tlio In stitu te  w ere now  serving w ith  H is  M ajesty’s  F orces. H o w as sure the m eetin g  
w ould  liko h im  to send to  tlioso m em bers its  greetings and  b est w ishes for their  safe  
return. {Applause.)

Mr. C. D a l l i j y , in secon din g  tho m otion , d irected  a tten tio n  to  the  m arket valuo  
o f  tho I n s titu te ’s in v estm en ts . Tho m arket valuo o f  th e  in v estm en ts on  accou n t o f  
cap ita l w as g iv en  in  tho B alance S h eet a s  £3797 a t  31st D ecem ber, 1939, and tho  
m arket value o f  tho in v estm en ts on  accou n t o f  revenue and on  account o f  tho R esearch  
F un d  w as g iven  as £1101 a t  the sorao dato. A va lu ation  mndo m ore recently  show ed  
th a t th e y  were now back  a lm ost a t  par. A ltogether tho Council had  on  d ep osit a t  
tho P o st  Office S av in gs B an k  tho sum  o f  £2663. T h a t w ould  sh ortly  bo in creased  b y  
tho d ep osit o f  tho balance o f  tho W orld P etroleum  Congress A ccou n t in  tho P o st  
Offico Sav in gs B ank, so th a t on o-lliird  o f  tho a ssets  o f  tho In s titu te  w ould  bo avnilablo  
a t  short notico.

T he d ifficult p osition  o f  tho In s titu te  w ith  regard to its  prom ises w as fu lly  d ea lt  
w ith  in tho A nnual R ep ort, and  there w as litt le  that, he cou ld  add, b u t ho w ould  liko  
to  sa y  th a t tho Secretary and  .ho h ad  fought their w a y  in to  tho inner san ctu ary  o f  
tho Offico o f  W orks an d  tried  every  m eth od  o f  porsuasion to induce th a t  D ep artm ent  
to  g iv e  tho In s titu te  a  litt le  reasonable consideration , b u t all the ir  efforts h ad  been  
w ith o u t avail. H o could  on ly  assure tho m ooting th a t tho Council and  ho were  
m aking  efforts to ob ta in  ju st  com pensation  from  tho Offico o f  W orks, b u t thoir  idea  
o f  w h a t co n stitu ted  ju st  com p en sation  seem ed to  bo v e r y  different from  th a t o f  tho  
Offico o f  W orks. I f  a n y  o f  tho m om bers could  oxerciso a n y  influence in  the  m atter, 
th e  Council w ou ld  bo very  gratefu l for thoir help. Tho oil com panies w h ich  wore 
m aking a  very  generous con trib ution  to  tho In s titu te ’s rental a t  tho A delphi w'ero 
stan d in g  behind  it  in  i t s  claim .

Tho R ovenuo A ccou n t colled  for litt le  com m ent. T ho incom o o f  th e  In s titu te  w as  
£214 m ore in  1939 th a n  i t  h ad  been  in  1938, and tho exp en d itu re w as £600 loss than  
in  1938. Tho surplus o f  £154 15s. l id .  had  been  transferred to  tho B alanco S h eet  
and w a s ava ilab le for rovenuo purposos.

The motion was carried unanimously.

E lection of Auditors.

On the motion of Mr. J . T. W ard , seconded by Mr. G. J . 0. Vineall , 
Messrs. Price, W aterhouse & Co. were unanimously appointed Auditors 
for the ensuing year.

Other  Business.

Captain W. H. Cadman said th a t H is M ajesty’s Government had  paid 
a tribu te  to  the  im portance of the petroleum  industry  by appointing a 
Secretary for Petroleum , and he thought it would be appropriate if the 
members present a t the Annual Meeting expressed their appreciation of 
th a t appointm ent by asking the President and Secretary to  d raft a suitable 
le tte r to  be sent to  Mr. Geoffrey Lloyd, M .P., congratulating him on being 
appointed th e  first occupant of th a t offico and wishing him every success 
in the im portant duties th a t he had  to  perform. He begged to  move 
accordingly. 

D r. E . It. R e d g ro v e  seconded the motion, which was carried 
unanimously. 

The P r e s id e n t  said th a t when he and the Secretary had  drafted  the 
le tte r they would send it  to  each member of the  Council for his approval 
before i t  was sent to  the Secretary for Petroleum. 

The proceedings then concluded, and the President declared the meeting 
closed.



BENEVOLENT FUND.

A nnual Meeting  of Members.

A meeting of corporate members of the  In stitu te  was held a t  the Royal 
Society of Arts, London, W.C.2 on Thursday, 16th May, 19-10, following 
the A nnual General Meeting, to  discuss the  position of the In s titu te ’s 
Benevolent F und.

Dll. A. E . D unstan (Chairman, Benevolent F und  Committee) occupied 
the Chair.

In  moving the adoption of the  Accounts of the Benevolent Fund for tho 
year ended 31st December, 1939, Dr. D unstan referred to  the  fact th a t the 
to tal received by way of subscriptions and donations represented only 8d. 
per capita of the to tal membership of sixteen hundred. H e felt sure th a t 
members would agree w ith him  th a t  this measure of support was woefully 
inadequate. The Committee had therefore recently issued an appeal to 
every member in  the U nited Kingdom  to support their own Benevolent 
F und  more generously. The In stitu te  was still a relatively young society, 
and tho claims upon its Benevolent F und  would necessarily increase as time 
w ent on. H e appealed particularly  to  those members in charge of 
laboratories, departm ents and  offices to  initiate whatever means were open 
to  them for regular collections and  donations to  the Fund.

Mr . Ashley Carter wished to assure the members th a t  every appeal 
made to  the Fund was m ost thoroughly investigated ; not only were full 
statem ents obtained, bu t wherever possible a personal visit was made to 
the home of the individual making the application. The Fund was operated 
w ithout any adm inistration expenses, so th a t members had an  absolute 
assurance th a t every penny they subscribed to  the Fund w ent to  the relief 
of some unfortunate individual.

Mr . R . J .  Bressey strongly urged the Council to  adopt the practice of 
including a  space on the annual subscription Form  to be filled in w ith the 
am ount which a member wished to contribute to  the Fund. Ho hoped 
th a t  members would consider making up their subscriptions of three 
guineas to  £3 10s. or £4, the balance being handed over to  the Benevolent 
Fund.

Mr .E .A .E vans,M r .T .D ew uurst,M r . J .K ew ley ,D r . E . R . R edgrove 
and Mr . G. J .  C. Vineall also made suggestions for increasing the income 
of the Fund, including a small Benevolent Fund “ tax  ” on the  price charged 
for tickets for various social functions of the In stitu te , the provision of a 
collecting box a t  meetings, etc.

The Chairman thanked the members for all the valuable suggestions 
which had been made, and which would be considered m ost carefully by 
tho Benevolent Fund Committee.

The motion for the adoption of the Accounts was seconded by Mr . R . J . 
Bressey  and carried unanimously.
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864. Geology and Coal R esources of the M inot R egion , North D akota. D . A . A ndrew s. 
U.S. Oeol. Surv. Bull. 906-B , 1939.— I t  is  reported in  th is  b u lletin  th a t F o r t U nion  
rocks o f E ocono ago w h ich  crop o u t in  th e  M inot R egion  of N orth  D a k o ta  h av e  n o t  
so  far been  found  to  con ta in  com m ercial q u an tities o f  o il and  gas. T he underlying  
C retaceous rocks w h ich  y ie ld  o il in  m any  loca lities in  M ontana and W yom ing aro 
over 3000 f t . th ick  in  tho M inot area and  h av e  p roved  petroliferous in  a  w ell near  
Lonotrco. T h ey  ore, how ever, p ractica lly  fla t-ly ing , and  structures u su a lly  favour
ab le to  tho accu m u lation  of o il or gas in  com m ercial q u an tities aro ab sen t. T hus it  
is  u n lik e ly  th a t  n o tab le  q u an tities o f o il or gas w ill bo found. L itt le  is know n co n 
cern ing tho  e x te n t or possib le  petroliferous character of tho older form ations in  th e  
region, b u t i t  is probablo th a t  stru ctu ra lly  tlio y  aro sim ilar to  tho F o rt U n ion  and  
C retaceous rocks. H . B . M.

865 . M ineral Industry of A laska in  1938. P . S . S m ith . U .S. Oeol. Surv. Bull. 917-A , 
1939.— T his paper con ta ins an accou n t o f tho p etroleum  p osition  in  A laska  in  1938. 
I n  th a t  year  nono w as produced loca lly , and  accord ingly  tho ever-increasing dem and  
for fuol an d  lubricants h ad  to  bo m et b y  im ports from  other  parts o f tho U n ited  
S ta tes . 45 ,785,418 g a l. o f crude o il, 9 ,441,726 gal. of gasoline, 326,970 ga l. of 
illu m in atin g  o il, and  697,620 ga l. o f lu b ricatin g  oil wero im ported  in  1938. Com
parison  of thcso figures w ith  thoso of earlier years reflects a  trem endous increase in  
im ports o f h eavy  o ils, duo n o  d ou b t to  tho  grow ing u se  of D iesel-equ ipped  apparatus  
throughout tho  S ta te . G asoline im ports wore five  tim es groater than  in  1920, ow ing  
largely to  tho  increased num ber of m otor veh ic les on  tho roads.

Search for n ew  oil-fiolds in  A lask a  w as again  rovivod in  1936, and  in  1938 w as  
a ttra c tin g  considerable a tten tio n . T est w ells wcro drilled  in  tho In isk in -C h in itn a  
d istr ict on tho  w est  coast o f Cook in le t, and  a t  B ear Creok, n orth -east o f K an a ta k  in  
Cold B a y . In  tho  In isk in  aroa a  d ep th  of 7156 ft . w as p en etrated , tho b o tto m  of tho  
holo probab ly  reaching tho K ia la g v ik  form ation , h u t tho w ell on  to st  d ied after  
flow ing once or tw ico.

T ho conclusion  w as reached  th a t tho p on n oah ility  o f  tho form ation  w as so low  th a t  
tho  o il an d  gas cou ld  n o t read ily  escape in to  tho holo. I t  is  proposed, liow over, to  
continuo te s ts  a t  a  lator dato and  a ttem p t to  roach th e  base o f tho K ia lagv ik  form a
tio n , w hore there is a  san d ston e m em ber som o 800 f t . th ic k  w hich  sh ou ld  form  a  
good  reservoir.

In  February 1938 activo  w ork  w'as begun in  tho  K an atak  area, and  show ings o f gas 
aro roported to  h avo boon encountered  during drilling. T he w ork is boing continued .

A p art from  tho ch illing o f  actu a l t e s t  w ells , geo log ica l in vestig a tio n s wero in  
progress in  1938, in  southern  A laska , n o ta b ly  a t Controller B a y  and Y ak atago , w here  
oil seepages havo long beon know n. H . B . M.

866. F oram inifera, D iatom s, and M ollusks from  Test W ells near E lizabeth  City, North  
Carolina. L . G. H en b est, K . E . L ohm an, and  W . C. M ansfield. U.S. Oeol. Surv. 
Prof. Paper  189-G.— In  1932 a  num ber of te s t  w olls w ere drilled  near E liza b eth  C ity, 
N orth  Carolina. Tho m axim u m  d ep th  pen etrated  w as 482 f t . in  ono deep  w ell, tho
others b o in g  su n k  to  d ep th s betw een  25 and  93 f t . B e d s pen etrated  wero classified
as fo llow s : m arine and  brackish-w ater beds assigned  to  tho  P le is to c c n o ; brackish- 
w atcr  beds assigned  to  tho in terval from  P liocene to  L ow er P le is to c e n e ; an d  m arino  
beds assigned  to  tho M iocene. Sam ples wore co llected  from  each  w ell a s drilling  
proceeded  an d  su b m itted  to  th e  G eological Su rvey  for exam in ation . A  groat m an y  
of thoso sam ples contained  either foram inifera, d ia tom s, or m ollu sk s, and  their s tu d y  
form s th e  basis o f tho present paper. H . B . M.

867.* W inter Brings no L ull to  Illino is D rilling. H . F . S im ons. Oil Gas J . ,  18.1.40, 
38 (36), 11, 13.— Tho Salem  field has been  producing m ore than  180,000 b rl./d ay  
from  tho  B cn o ist, A u x  V ases, an d  M eClosky form ations, and  prolific production  lias  
beon  found  in  tho D evo n ia n  L im e as w ell a s good  sp o tted  production  in  th e  S t. L ouis  
Salom  L im o. T ho tw elv e  D evon ian  producers h avo had  in itia l o u tp u ts o f m ore th a n  
3000 brl. each .

Geology and Development.
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A t C entralia a  D ev o n ia n  d iscovery  has caused  a  rev iv a l, an d  D evon ian  
p roduction  h a s a lso  beon obtainod  a t B artelso , Sorento, and  San d oval.

On tho oast sido of tho Illin o is b asin  d iscoveries in  tho Chester series and  in  tho  
M cClosky h a v e  boon im portan t. A t  Storm s tho w ells aro b ig  gas producers from  tho  
upperm ost Chester.

P ipe-linos aro boing exp an d ed  to  cope w ith  tho increased oil production.
G. D . H .

868. 254 New O il-fields D iscovered during 1939. A non . Oil G a sJ ., 25 .1 .40 , 38 (37), 
5 6 -5 7 ,—-Tho oil-fields d iscovered  in  U .S .A . during 1939 aro listed  and thoir position s  
are show n on a  m ap. G. D . H .

869. Proven R eserves. A non . Oil Qas J . ,  25 .1 .40 , 38 (37), 5 3 -5 5 , 218.— T h e  e s t i
m a ted  provon reserves in  U .S .A . on  1st Jan u ary , 1940, to ta lled  19,687,379,000 brl., 
an increase o f 1 ,455,604,000 brl. during 1939. T here wero increases in  th e  reserves 
in  California, T oxas, L ouisiana, Illin o is, and  A rkansas, and  N ebraska and M ississippi 
b ecam e producing S ta tos. E x ten sio n s to  o ld  and  now  fields far outd istan ced  new  
d iscoveries.

D eta ils  are g iv en  of th e  reserves a t  tho beginn ing an d  en d  of 1939 for each  S ta te , 
tho  natu re o f tho  changes during tho year— w heth er ex ten sio n s or now  discoveries, 
tho production , o tc . W here possib le  tho acreage, form ation  th ickn ess, o tc ., aro 
g iv en  for tho n ew  proven  reserves for ind iv id u al fields. G. D . H .

870.* Oil Search in  Georgia Covers W ide Front. A . C. M unyan. Oil Gas J .,  14.3.40,
38 (44), 2 4 -2 6 , 99.— T h e coasta l p la in  o f G eorgia covers 60%  of tho to ta l aroa,
tho  crysta llin e  area 35% , an d  tho Palaeozoic aroa of N o rth -w est G eorgia 5% . Tho  
Palaeozoic area is  fo lded  an d  fau lted  to  su ch  an  e x te n t  as probab ly  to  preclude tho  
rotontion  of potroloum , o xcep t perhaps in  tho C um berland p la teau  section . Gas 
m a y , how ovor, occur.

T he co a sta l p la in  outcrops range U pper Crotaceous to  R ecen t. M uch of tho  
U p p er Cretaceous is sa n d y  a t  tho outcrop , b u t dow n dip it  changes to  dark sh a le . 
T h e o il possib ilities aro undoterm ined . T h e T ertiary bods are briefly described. 
O verlaps are frequent. M any w olls h a v e  boon drilled  for w ater, and tho ovidenco  
th o y  contribute show s th a t  on  tho  w hole tlioro is a  g en tle  regional sou th -east d ip , 
b u t thero m a y  ho m inor stru ctu res su itab le  for o il-traps. D efin ite  traces of o il and  
g a s havo boon n oted  in  severa l recent w olls. Palteozoic rocks havo boon proved  
b en eath  th e  C retaceous, a  fa ct o f groat in terest as regards the  search for o il. Tho  
logs aro g iv en  of four of tho recent w ells . G. D . H .

871.* A ctiv ity  in  North Texas A rea A pproaching Record H igh. D . H . S torm ont. Oil
Gas J .,  28 .3 .40 , 38 (46), 5 0 -5 1 .— T w o now  fields havo recen tly  beon opened  in  M on
tague co u n ty , and  in terest a lso  centres on Archer, C lay, and Cooko cou n ties. Com 
p letio n s aro now  running 40%  higher th a n  a  year ago. Som e 67 w ild ca ts  are to  ho 
drilled , m a in ly  to  dop th s o f 4000-5 0 0 0  ft.

N ear B o n ita  tho d iscovery  w ell y ie ld s oil from  broken san d  an d  gran ite  w ash  in  
tho  B end  series a t  5 2 4 1-5249  f t . T h is w ell gavo 254 brl. o f o il in  3 hr. I t  w as drilled  
on  a  se ism ic h igh , an d  fa iled  to  show n S traw n or C anyon production . T he second  
discovery  is noar R in ggold . T h is a lso  fa iled  to  find  production  in  tho  C anyon or 
Straw n, b u t g a v e  240 brl. o f o il in  3 hr. from  an arkosic conglom erate in  tho B end  
series a t  5690-5704  f t .

M uch leasin g  is  tak in g  p laco on  tho flanks o f tho R od  R iver  U p lift  and  whore it  
m ergos w ith  tho  B on d  A rch. G. D . H .

872.* N ew  Guinea. A non . Oil Gas J .,  28 .3 .40 , 38 (46), 72.— T w o sh allow  w olls aro 
producing low -g ra v ity  oil from  ab ou t 200 f t .,  and  a  show ing of gas and severa l sm all 
show ings o f o il h avo been  encountered  in  tho tw o deep  te s ts  in  tho S ou th  Y ogolkop. 
T he w ells aro 4 6 0 0-4950  f t .  deep  and  n o t y o t  finished. G. D . H .

873.* Complete F low ing W ell in  Sparta-W ilcox Trend. F . L . S in g leton . Oil Gas J .,
4 .4 .40 , 38 (47), 2 3 -2 4 .— P roduction  h as b een  found in  n orth -east B eauregard  P arish ,
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L ouisiana, in  th e  W ilcox  a t  8356-8373  f t .  I t  fo llow s tho abandonm ent o f a  w e ll in  
tho sam e b lock  w h ich  had  S p arta -W ilcox  show ings.

In  north-east W harton  co u n ty , on  tho  T exas coa st, gas an d  d istilla to  liavo boon  
logged  in  sand stringers a t  9900-10 ,000  f t . P rod uction  te s ts  aro being m ado. Several 
w olls had  beon drilled  in  th is area, b u t wore n o t takon dow n to  tho W ilcox .

Gas and oil show ings h a v e  boon found in  a  D o W itt  co u n ty  w ell a t  d ep th s o f m ore  
th a n  7800 f t . T w o b low -ou ts in  tho W est T u lo ta  Hold and tlio  o ld  B runi field  aro 
sign ificant, and  b o th  h ad  S p arta -W ilco x  show ings.

T hese rccont w olls add ap p roxim ately  250 m l. to  tho prospcctivo W ilco x  trend. 
Tho aroa covers m uch  virgin  territory  as w e ll as num erous sh a llow  Jack son  shore-line  
fields. There is a c tiv e  leasing  and  m uch  geop h ysica l w ork in  progress. G. D . H .

874.* O klahoma City F ield  E njoying another Periodic Flurry. D . D alrym plo. Oil 
Gas J .,  11.4.40, 38 (48), 14, 139.— D eta ils  aro g iven  of recent w olls drilled  in  tlio  
O klahom a C ity field. M any of them  aro encroaching on  tho c ity  itse lf . U p  to  tho  
beginning of 1940, 475,640,053 brl. of o il had  been ob ta in ed , 343,894,914 brl. being  
from  tho W ilcox  sand zono alono. Thero aro tw on ty -tw o  p ay  zones, inclu d in g  oight 
gas zonos. O il is  found in  tho W ilcox  sand , Low er an d  U pper S im pson, P aw liu sk a , 
L ay to n , Oswego d etr ita l, C leveland, Low er, M iddle and  U pper H oover, T onkaw a, 
oo litic , and  Pruo form ations. T here arc 13,253 p rod u ctive acres. T ab les aro g iven  
of tho d istribution  of tho w ells  betw een  tho different zones, o f tho  recoveries from  
thoso zones, and  of p roduction  and  other d a ta  for tho various areas. G. D . H .

875 .*  D iscovery o i Sm all G eophysical Structure Arouses M ississippi. G. W obor. Oil 
Gas J .,  11.4.40, 38 (48), 2 5 -2 6 .— In  oast Y azoo  co u n ty  o il has boon d iscovered  25 m l. 
n ortli-cast of T in sloy . A  sh ow  w as encountered  in  tho E u ta w  a t  4871-4892  f t . ,  and  
a  litt lo  o il  w as recovered on  tasting . I t  d em onstrates th a t  sm alt prospects, o f w h ich  
tlioro are severa l hundred, aro oapablo o f production , in  ad d ition  to  th e  largor stru c
tures such  as T in sley  an d  Jack son , w h ich  aro ev id en t from surface geo logy  and  su b 
surface in form ation . N um erous w ild cats are boing drilled  throughout M ississippi.

Tho T insloy field has recently  been  ex ten d ed  in  three directions. G . D . H .

876.* A .A .P .G . Growth Parallels E xpansion of Petroleum  G eology. J . E . T hom as. 
Oil G a sJ ., 11.4.40, 38 (48), 3 0 -3 3 .— Tho parallel grow th  of tho A m erican  A ssociation  
of P etroleum  G eologists w ith  tho greatest exp an sion  in  tho oil in d ustry  and  greatest  
im provem ent in  oxp ioratory tech n iqu e is g iven . T lio  grow th  of su ch  im portant  
theories os tho an tic linal theory and  su ch  v ita l su b jects a s geop h ysics is  review ed.

A . H . N .

877.* E ast Texas Looks Forward t o Som ew hat D ubious Future. G. W ebor. Oil 
G a sJ .,  18.4.40, 38 (49), 24, 25, 107.— T h e to ta l oil production  in  1939 w as 146,909,889  
brl. togotlior w ith  60,000,000 brl. o f sa lt  w ater. A t  tho en d  of th e  year  tho m ean  
pressure w as estim a ted  a t 1065 lb ./in .2. Tho pressure drop por 1,000,000 brl. of 
fluid ex tra cted  w as 0-231 lb ./in .2, aga in st 0-131 lb ./ in .2 in  1938. 381 w olls wero  
com pleted  in  1939 and  269 w ells  w ere p lugged . In  N ovem b er 1939 4405 producing  
w ells wore affected  b y  w ater. 6300 w ells  are on  tho pum p.

M ost of tho sa lt  w ater is  d isposed  of in  evap oration  p its , b u t som e is returned to  
tho W oodbino sand.

A  num ber of tab les g ivo  p roduction  d eta ils . G. D . H .

878.* D rilling P lay R eflects A ctiv ity  near Gulf Coast Salt D om es. A non. Oil G a sJ .,
25.4 .40 , 38 (50), 92, 95, 102.— N ew  d iscoveries h avo been  m ado on old  sa lt  dom es. 
Such is tho  case a t  A n se  L a  B u tte  an d  B a y o u  B lu e. Of 104 know n sa lt  dom es on  
tho G ulf C oast, tw en ty -soven  aro n o t n ow  producing, a lth ou gh  e leven  of theso havo  
dono so . I t  is  gen erally  b elieved  th a t  a ll  tho dom es m i l  ev en tu a lly  ho found  to  bo 
p rod u ctive . W est H ackberry, k now n since 1902, d id  n o t y ie ld  oil u n til 1928, in  
sp ite  o f in term itten t drilling, and  im portant p roduction  w as doveloped  o n ly  in  tho  
la st  fow  years. F ew  dom es havo been  co m p lete ly  explored .

D rilling  is  n o w  proceed ing on fifty -seven  dom es, including p rev iou sly  non-produc- 
tiv o  dom os. G. D . H .
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879.* Sparta-W ilcox Trend again  in  L im elight of Gulf Coast A ctivity. F . L . S ingleton . 
Oil Gas J .,  25 .4 .40 , 38 (50), 121, 123.— P roduction  a t  E o la  n ow  covers 3000 acres, 
and is s t i l l  undefined  in  tho north-cast an d  in  tho sou th -w est. S ince tho d iscovery  
of E o la  tho  o n ly  W ilco x  production  opened  w as a t  a  d ep th  of 10 ,000-10 ,250  f t . a t  
V ille  P la tte . T ho succeed ing period has had  m uch w ild ca ttin g  an d  m a n y  failures. 
H ow ovor, ono dry holo does n o t condem n an  area, a  fa ct w hich  w as dem onstrated  in  
B eauregard  P arish , w hero o il has beon found  in  tho uppor W ilcox  a t  8350-8373  ft .

Jn M ontgom ery and W harton  cou n ties tw o  w ild cats aro in  process o f te st in g . One 
lia s flow ed o il and  show n severa l hundred pounds of gas pressure.

J u s t  w est  o f T h om aston , in  D o W itt  cou n ty , a  largo d istilla te  producer h as beon  
com pleted  in  tho to p  of tlio W ilcox  a t  7855-7883  f t . L ato in  1939 high-pressuro gas 
w as found  in  tho Sparta  an d  W ilcox  a t  B runi and W est T u leta .

T h e upper lim it o f p roduction  from  th o  S p arta -W ilco x  scries is gen erally  con 
sidered  to  bo 5000 f t ., in  v iew  of tho largo am oun t o f freshw ater sands a t  tho outcrop  
w h ich  lias pro ven ted  tho accum ulation  of o il a t  lessor dopths.

Tho D o W itt  d iscovery  has ex ten d ed  tho lino of S p a rta -W ilco x  fields over 160 n il. 
through  v irg in  territory. G. D . H .

880.* Sum m ary of Operations on  Texas and L ousiana Gulf Coast. A non . Oil Gas J .,
25.4 .40 , 38 (50), 185-186 .— Tho nam es of th e  p oo ls, year o f d iscovery , num ber of 
producing w olls in  oacli pool, d a ily  average p roduction , accu m u lated  production b y  
pool3 , num bor of a c tiv e  operations, an d  production  d ep th s in  each  pool are tabu lated .

G. D . H .

881.* F ields B etter than  T insley L ikely for M ississippi. J . H . T odd. Oil W kly,
15.4.40, 97 (6), 17 -26 .— T ho Cockfiold an d  Sparta  h avo d efinite p ossib ilities over a  
lim ited  part o f southern  M ississippi, b u t tho m o st prom ising horizon  ahovo tho  
C retaceous is th e  W ilcox . H e a v y  oil has b een  found in  sands in  tho b asa l W ilcox  
on  tho  flanks o f tlio  Jack son  u p lift . Thoro h avo also  been  show s in  severa l w e lls  in  
tho sou th  of tho  S ta te . T ho R ip loy  form ation  h as sizoablo sand  bod ies. Tho E u ta w  
is exp ected  to  h e  a  m ajor oil-producing horizon, and a t  T in sloy  tho W oodruff san d  is  
a t tlio  E u ta w -S o lm a  con tact. T here h avo  b een  various ev id en ces o f petroleum  in  
th e  E u taw . Tho T uscaloosa , tho  b asa l m em ber of tho C retaceous, is  largely  non- 
m arino gravels, sands, and  sh a les, b u t has o il show ings a t  various p o in ts . I t s  o il 
p oten tia lities  aro considered good . In  tho centra l and  southern  p art o f tho S ta te  tho  
C om anche occurs, an d  has a lready  proved  a  goo d  producer. H o p es aro en tertained  
for tho Jurassic, P erm ian , and  older hods.

T ho Jack son  u p lift  is  o f igneous origin, an d  raises tlio  beds for 2500 f t .  Tho  
cresta l gas field  is a lm ost oxhaustod.

P a rts  o f n orth -cast M ississippi are a ffected  b y  tho  C incinnati arch. Ign eou s p lugs  
occur in  m an y  p arts, h u t so  far oil has n o t boon found over th em . I t  is  p ossib le  th a t  
tho w eaker m agnetic  anom alies w ill ho b etter  o il prospects. Thoro aro largo a n ti
clines an d  a lso  sa lt  dom es. D eep -sea ted  sa lt  stru ctu res, o f w h ich  ty p e  tho T in sloy  
dom e is bolioved to  bo, aro boing so u g h t. T in sloy  h as 3 00 -600  f t . o f closure on th e  
to p  of tho Solm a, and is  a  N .N .W .-S .S .E . an tic lino. Thoro aro severa l fa u lts . T he  
tw on ty-o igh t producers lie in  a  proved  area of 2 0 0 0 -2 5 0 0  acros. T ho W oodruff sand  
averages 20 f t . th ick  and  h as a  m ax im u m  of 100 f t . T ho S teven s san d  is  10 f t .  
th ick , and  tho H u n t san d  15 ft.

There are p ossib ilities o f stratigrop liic traps in  M ississippi, for tlio E u ta w  and  
T u scaloosa  b o th  p in ch  o u t. G. D . H .

Geophysics.
882.* Som e Practical R esu lts of M icrom agnetic Prospecting. W . P . J en n y . Oil Gas 
J .,  25 .4 .40 , 38 (50), 132 -1 3 4 .— In  T exas during 1939 1103 o u t of 1196 w ild ca ts  w ere  
fa ilu res.

M agnetic anom alies are m ore com m on ly  duo to  tho  m agnetic  con ten t o f tho  sodi- 
m en ts  th a n  to  th e  basem en t. Tho m eth o d  whoroby sed im en tary  stru ctu res are deter
m in ed  has been  ca lled  m icrom agnotics. A t  E o la  tho develop ed  fiold agrees w e ll w ith
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tho m ierom agnotic p red ictions. T ho experience a t  E o la  an d  a t  other S p arta -W ilcox  
structures seem s to  sh ow  th a t  tho m agnetic  an om aly  is  th e  resu lt o f  m agn etic  beds 
o f W ilcox  or L ow er E oceno ago.

A t A nahuac m icrom agnctics in d icated  a  fa u lt  w h ich  w as proved  la ter . O ther 
exam p les o f tho  use o f m icrom agnctics are g iv en . G. D . H .

883.* G eochem ical W ell L ogging. E . E . R osaire. Oil O a sJ .,  25 .4 .40 , 38  (50), 114, 
119.— G eochem ical anom alies aro duo to  tho slow  effusion over geological tim e  of 
hydrocarbons driven  in to  an d  through  tho surrounding and  o verly in g  sed im en ts b y  
reservoir pressure. A n om alies of tho sam e m agnitu d e occur over a  field  13,000 ft . 
deep  as over ono o n ly  1500 f t . deep . G eochem ical prospecting h as been  used  a t  tho  
surface w ith  so il sam p les, b u t w e ll cu ttin g s a lso  y ie ld  su itab le  d a ta . B y  th is  m eans  
“  dry ”  holes can bo graded q u a lita tiv e ly  as to  closeness to  an  oil d ep osit. Z ones can  
bo recogn ized  w h ich  h avo  sign ificant am oun ts o f hydrocarbons and therefore require 
carefu l coring. B low ou ts m a y  b e avo id ed . In  effect th e  geochem ical w ell log  ex ten d s  
tho  vertica l holo 500-1000  ft. dow nw ards and  j —I  m l. la tera lly . G. D . H .

Drilling.
884.* California D rilling Speed Record B roken. L . P . S tockm an. Oil G a sJ ., 11.4.40, 
38  (48), 89.— Tho record for fa st  deop d rilling  is broken b y  drilling  13,157 f t . o f  holo  
and  land ing 12,878 ft . of Gjj-in. casing  in  00 d a y s. T he equ ipm ent used  is described.

A . H . N .

885.* Deep Cable-tool D rilling in  A ppalachian D istrict. J . A . F o x . Oil Gas J .,
18.4.40, 38 (49), 6 2 ; and  also  in  Oil Wkly, 22.4 .40 , 97 (7), 23.— Paper presented, before 
American Petroleum Institute.— T w o unso lved  problem s in  con n ection  w ith  cablo-tool 
drilling to  d ep th s exceed in g  5000 ft . in  tho A pp alach ian  d istr ict aro p articu larly  
im portan t a t  th is  tim o. Tho problem  of im proving drilling  tech n iqu e to  ach ieve  a  
longor w ork ing life  for wiro drilling-cablos is considered of m ajor im portance because  
tho cost o f  w iro lines is  ono of tho largest item s of oxponso chargeablo to  doop w olls. 
Tho second problem  is  to  d ev ise  a  m eans o f overcom ing th e  d isastrous and exp en sive  
effects o f tho gas b low ou ts w hich are encountered  in  severa l p arts o f tho A ppalach ian  
area through a  zono beginn ing ap p roxim ately  3 00-500  f t .  abovo tho  to p  o f  tho  
O nondaga lino.

Tho author d iscu sses tho experiences o f h is ow n firm in  th ese  Holds an d  p resents  
tho practica l and a d m itted ly  em pirical conclusions reached  tlierofrom .

I t  is found th a t  tho life  o f th o  wiro drilling-cablos can  ho m ater ia lly  ex ten d ed  b y  
d ra stica lly  reducing tho  to ta l  w eig h t o f th e  too ls  and , a t  tho sam o tim o, lengthening  
tho d rilling  stroko. T ho w eigh t o f tho  to o ls  is  reduced b y  shorten ing tho stem  (or 
bar) below  con ven tional longths. F u ll d eta ils  aro g iven .

Tho b low ou ts are due to  high-pressure gas p ock ets w hich  occur in  q u an tities ju st  
sufficient to  throw  u p  th e  to o ls  and  cav in gs som e d istanco u p  th e  w ell, h u t n o t  
enough to  eject thorn ou t o f  tlio  w e ll co m p lete ly . C onsequently  tho  to o ls  fa ll back  
and  tho cov in gs fo llow  dow n, resu ltin g  in  oxtrem oly  d ifficult fishing jobs.

T ho uso of sa lt  w ater and  a  specia l tech n iqu e ev o lv ed  in  tho fields, and  descrihod  
in  d eta il in  tho  paper, is  b elieved  to  h a v e  so lv e d  tho problem , n o t so m uch  as 
p reven tin g  th e se  b low ou ts, b u t in  rendering them  com p aratively  harm less.

A . H . N .

888.* M arine D rilling on Gulf Coast. N . W illiam s. Oil Gas J . ,  25 .4 .40 , 38 (50), 
74.— A  descrip tion  is g iv en  of tw o of tlio  largest and m o st com p loto ly  ou tfitted  
m arine rigs assem bled  on  tho  G ulf C oast. D esigned  to  m eet tho greator require
m en ts and em ergencies occasioned b y  deep  d rilling  in  w ater-located  areas, these  rigs 
are m ater ia lly  exp ed itin g  d evelop m en t in  th is  field , in  w h ich  im portant production  
is  being found in  sands from  8000 to  9000 f t .  deep.

W ells are now  b eing drilled  to  9000 f t . and  com p leted  in  less  than  3 w eeks, inclu d in g  
m ovin g  tim o. U n u su al drilling  cond itions h a v e  boon experienced  so  far, in  th a t  tho  
form ations aro excep tio n a lly  so ft, p erm ittin g  tho  holo b eing m ade a lm ost as rapid ly  
as th e  d rill stem  can  bo low ered and cu ttin gs rem oved. A . H . N .
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887.* Ten H oles D rilled from  One Marine L ocation. A n on . Oil Gas J .,  25 .4 .40 , 
38 (50), 105.— D irection al drilling h as resu lted  in  su ccessfu lly  exp loring and proving  
up an  area nearly  a  m ilo square, from  a  single, cen tra lly  located  d rilling  pier. In  
th is  project te n  w olls havo boon com p leted  so  far, in  add ition  to  n ino others drilled  
in to  exp loratory  locations. T h is represents n in eteen  to sts  drillod from  a  singlo  pier. 
Tho n in e uneom plotod w olls wore original holos, o f  som o of tho ton  com p leted  w olls, 
w hich  fa iled  to  got production  a t  thoir respoetive subsurface loca tions and  th en  w ere  
sido-traeked  a t  som e p o in t up  tho holo, and  now  holos drillod to  other en tirely  soparato  
location  or d ifferent sands. B y  thoso m oans of side-track ing u nproductive t03ts  
thoro havo been  no actu a l failures in  th e  fiold, judged  u ltim a te ly . Tho first t e s t  w as  
drillod vertica lly .

F or tho m o st p art tho courses o f th e  holos wore governed  b y  controllod  drilling. 
D eflecting  too ls wore run o n ly  for sharp changes in  courso. T ho u su al practico w as  
to  drill vertica lly  to  1200-1400 f t .,  w here a  9 |- in .  casing  w as run. Tho deflecting to o l  
w as run  to  m ake tho  first deflection  and estab lish  tho right d irection  in  w h ich  a  uniform  
sw eep ing drift w ou ld  end tho holo a t  tho desired horizontal d isp lacem en t and  d ep th . 
Sin gle-sh ot survoys wero run regularly to  check  tho courso o f  tlio  drift.

D a ta  and a  p la t  aro reproduced, togothor w ith  a  descrip tion  of tho operations in  
atta in in g  tho final resu lts . A . H . N .

888.* Record K eeping R educes Costs, Increases R otary R ig  Efficiency. H . F . S im ons. 
Oil Gas J .,  25 .4 .40 , 38 (50), 124.— D rilling  in  tho G ulf C oast is  co n sta n tly  ten d in g  
tow ards dcopor horizons th a n  prev iou sly  exp lo ited . A  m eth od  of pred icting co sts  
of proposed te s ts  is  described. I t  provides th e  o il com p any w ith  a  perm anent record  
o f a ll  tho essen tia l fa cts  and  m akes it  possib le to  a p p ly  p reven tive  m easures in stead  
o f tho m ore oxponsive rem edial ones.

Tho sy stem  con sists essen tia lly  o f com piling  in  concise form  a ll tho portinont d a ta  
develop ed  b y  drilling each  to st . T w o charts are used , one show in g  m ud  con d ition s  
an d  m ud treatm en t throughout tho drilling o f  tho  w oll, and  tho other show in g  drilling  
and com pletion  inform ation .

Tlio m ud  chart show s a  drillor’s lo g  o f tho w oll, m ud  w eigh t, v isco sity , porcontago  
of so lid s, and  san d  con ten t a t  tho flow -lino and a t  tho pum p su ction , a s w oll as a  
sum m ary of trea tin g  m ateria ls used  and, som otim os, p H  va lu es too .

T ho ch illing chart g iv es footago m ade each  d ay , driller’s  log  o f tho w oll, b it  record, 
core record, breakdow n of drilling tim o, casing  an d  tu b in g  record, scroon assom bly  
an d  w ell size  a t  various doptlis. O riontation p o in ts and am oun t o f defloction  is  
show n in  d iroctionally  drillod w olls. A . H . N .

889.* Standardized Layout D ecreases Tim e R equired to A ssem ble R ig . A non . Oil 
Oas J ., 25 .4 .40 , 38 (50), 131.— H an d lin g  of tho m ud  in  G ulf C oast drilling operations  
is  a  m ajor d ifficu lty , duo to  tho rap id ity  w ith  w h ich  deep  holes aro drillod, doptlis of
10,000 f t . aro reached in  ap p roxim ately  30 d a y s. M ud cond ition ing an d  hand lin g  
h a v e  led  to  th e  dovolopm ent o f som o unusual m ud  sy stem s and  a lso  to  a  stan d ard 
iza tio n  w hich  increases tho officioncy. Thoso are d iscussed . A . H . N .

890.* D eep-drilling Practices. A non . Oil Gas J .,  25 .4 .40 , 38 (50), 150.— In  th is  
lon g  papor a  rev iew  is m ado of deop-drilling practices u sed  in  tho G ulf C oast aroa. 
I t  is ono of a  series o f papers published  in  th is  num ber of Oil ami Gas Journal dea ling  
w ith  drilling, production , transportation , and  refining activ itio s in  tho G ulf C oast 
fields o f tho U .S .A . A . H . N .

891.* Deep D evelopm ent Show ing Increase. A n on . Oil Gas J .,  25 .4 .40 , 38 (50), 
170.— A ccording to  a  recent com pilation , 349 w olls, includ ing a c tiv e  operations in  
first w eek  of A pril, havo  boon drillod to  10,000 f t . on  tho G ulf C oast. T ab les and  d a ta  
are presented  g iv in g  num ber of w olls drilled  and producing b olow  10,000 and  11,000 
f t . ,  b y  years and  loca lities . A . H . N .

892.* E lectrical W ell L ogging and Core A nalysis. P . B . L eavenw orth . Oil Gas J .,
25.4 .40 , 38 (50), 197.— Paper presented before American Petroleum Institute.— Tho
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author com pares tho u tility  an d  characteristic advan tages o f  electrica l w oll logging  
w ith  thoso of core an alysis , and  concludes t h a t :—

F or regional correlation tho electrical log  is prob ab ly  sufficient.
F or field  correlation uso electrica l lo g  for th e  d eterm ination  of s tr u c tu r e ; uso  b oth  

m eth od s for d eta ils o f tho  producing section .
F or w oll com p letion  b o th  nro of va lu e , as groat d eta il is  o ften  n ecessary to  successfu l 

com pletion , p articu larly  in  th in  sand  fields and whoro gas and  w ater problem s are 
im portan t.

F or estim ates o f  o il an d  gas b o th  are o f va lu e , as the  sam e problem s o x ist  as in  
w oll com pletions.

F or w oll spacing  b o th  arc o f va lu e , as coro a n a lysis m a y  in d ica te  rato o f efficient 
w ithdraw als and  olectrical log3 tho  structure and th ickn ess o f p a y  m ombors.

A . H . N .

893.* P ioneering the R otary in  California. L . B . L ittlo . Petrol World, A pril 1940, 
37 (4 ), 2 3 -2 6 .— Tho paper is an in terestin g  h istorica l sk etch  of tho early  develop m en t  
o f ro tary  drilling  practices, w r itten  in  a  lig h t vein . A . H . N .

894.* Application of Chem icals to D rilling and Producing Operations. W . W . R ob in 
son . Petrol. World, A pril 1940, 37 (4), 32.— W ith o u t elaborating upon  tho  dotails of 
a n y  ono ty p o  of d evelop m en t, th is  paper considers broad ly  tho  stea d ily  grow ing trend  
in  tho  ap p lication  of chom icals to  problem s affecting tho d rilling  for, and  production  
o f o il. C hem icals for tho trea tm en t o f m uds, tho control o f h eav in g  sh ales, tr e a t
m en ts for lo st circu lation, specia l com en ts, tho uso of ac id , se lectivo  w ater  shut-offs, 
and  tho app lication  of surfaco-tonsion reducing agonts aro roviow ed.

T ho grow th  in  im portanco of ch em ical tech n ology , w h ich  lia s a lready been  of 
m ater ia l assistan ce to  tlio driller and  producer, is  em phasized . A  l is t  o f 86 reforcnces 
is  presented . A . H . N .

895.* D rilling-rig Layout for W ater Locations in  the Gulf Coast. I .  W . A lco m . 
Petrol. Engr, A pril 1940, 11 (7), 7 7 -8 0 .— Tho to ta l co st  of an  average se tu p  for oithor 
a  stoam  or diesol rig con ta in in g  a  d rilling  bargo, pow or or boiler hargo, m oun tin g  
equ ip m en t, p ip ing , o tc ., is  ab ou t $85 ,000 . S tra ight p ilin g  structures supporting tho  
entire r ig  w ou ld  co st  from  $10 ,000  to  $20 ,000 . A  program m e in v o lv in g  eigh t or ton  
w ells w ou ld  ab ou t am ortize th e  bargo in vestm en t.

A s opposed  to  th ese  tw o  so lu tion s, i t  is  su ggested  th a t  an  econom ical so lu tion  to  
th e  problem  is  a  com prom iso of tho tw o m eth od s. Tlio m eth o d  w hich  is n ow  in  u se  
in v o lv es m ou n tin g  on  a  p iling  foun d ation  tho  derrick, draw -w orks, ongino, rotary  
tab le , and  shalo shakers, w h ilst  a bargo is u sed  to  carry tho boilers, p u m p s, boilor- 
feed  u n it and  generators, su ction  m ud  ta n k , so ttlin g -ta n k  an d  fuol-oil ta n k  as w ell 
as a  pipo-rack and a  sm a ll 10-ton derrick m a st w ith  a  35-ft. boom .

A n  engineering and econom ic s tu d y  of tho p ilin g  problem  resu lted  in  tlio e lim in a
tio n  o f tw on ty -five  p iles b y  u sin g  stee l stru ctu ra l m em bers, th e  co st  being further  
reduced  b ecause tho stee l w as used  on  m ore th a n  ono loca tion . T ho design  w as for
150,000 lb . rotary load  p lu s 100%  im pact, or to ta l o f 300,000 lb . and  assu m in g  th a t  
tho  four p iles under th e  rotary tab lo  wore o u t o f  tho p icture, as i t  is  possib lo for thorn 
to  ho, duo to  w ash ou t o f th e  hole. D raw ings aro reproduced show ing the  eliiof 
com ponents and  tlioir d ispositions in  tho  design .

A fter  p lacin g  tho bargo in  oporation  i t  w as n oted  th a t  o n ly  a  very  s lig h t m o v e 
m en t, rela tivo  to  th e  p ilings, w as porcoptihlo oven  during fa irly  rough w eather. T h is  
led  to  considerations o f tho relationsh ip  o f m ass, d ep th  o f w ater, subm ergence of 
barge, and  its  len gth  as affecting tlio s ta b ility , and  it  is  believed  th a t tho en tire setup  
lends itse lf  p articu larly  w e ll to  m uch  deeper w ater, and p ossib ly  to  tid e lan d  operations  
in  som o instances.

C osting of tho com bination  of p ilin g  and  bargo sy stem  com pares favourably  w ith  
eith er  o f th e  tw o  m eth od s used  separate ly . A . H . N .

896.* D eepening and Completing a W ell in  the Lisbon F ield , Louisiana— a Study in  
M odem  Co-operative P ractice. P t. 3. P . D . T orroy and F . H . M iller. Petrol. Engr, 
A pril 1940, 11 (7), 118.— T liis paper form s tho third  p art o f an exh au stivo  article
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dotailing every  operation  undortakon in  drilling and d eepen ing a  certa in  w o ll. In  
th is p art a d iscussion  is g ivon  of th e  m eth od s used  to  p reven t b low ou ts, an d  of tho  
precautions, te sts , an d  an a lysis of m ud  perform ed in  drilling through p o te n tia lly  
dangerous stra ta .

A  fiuoroscopo is described, w h ich  is ad ap ted  to  to st m uds for o il con ten ts . M ercury  
vapour lam ps aro used  to  em it in v isib le  rays w hich  im pinge on  tho o il and  after  
boing absorbed and  the ir  w avo-longth  changed aro om itted  as v isib lo  lig h t w aves. 
Crude o il in  m inuto  q u an tities can  be dotocted  as w ell as d ifforontiated from  refined  
o il, as tho  tw o  em it different w ave-len gth s, and  hence arc o f d ifferent colours.

S im ilarly  gas d etectors aro described and  thoir operations dotniled. Tho u se  of 
tho  aud ib le signal is a  q u a lita tiv e  to st o f th e  presence of gas in  tho m ud ; tho num ber  
of p o in ts required to  turn  th e  d ia l o f tho “ preselector ” to  silonco th e  horn is a rough  
q u a n tita tiv e  m easure of th e  gas— tho larger tho q u a n tity  of gas tho  greater tho  
num ber of p o in ts  required.

E lectr ica l logg in g  and  tim o logg ing  aro n e x t  d iscussed  w ith  tho sam e dotail regard
in g  tho w ell. Tho s tu d y  of tho rato o f p enetration  and b it  perform ance concludes  
P art 3 o f th is  papor. F urther p arts aro to  bo pub lished  in  forthcom ing issu es o f tho  
Petroleum Engineer. A . H . N .

897.* R otary Super-rig of Advanced D esign is Largest in  Operation. W . A . Saw don. 
Petrol. Engr, A pril 1940, 11 (7), 1 5 3 -1 5 5 ; cf. a lso  Petrol. World, A pril 1940, 37 (4), 
27.— Tho paper doscribos, w ith  photographic illu stra tion s, w h a t is bolioved to  bo tho  
largest w ell-drilling  p lan t ever  assem bled , w hich  is an ticipated  to  m oot tho h ea v iest  
d u ty  dem ands likoly  to  bo encountered  in  doop d rilling  for som o tim o to  com o. I t  is  
stoam  driven  and h as tho  largest draw -w orks y o t b u ilt  and  a  com bination  sta n d b y  
draw -w orks and rotary  ta b le  driven  b y  one engino.

D eta iled  d im ensions and  capacities for tho ch ief com ponents aro g ivon . T o  present 
tho p o te n tia lity  o f tho rig tho fo llow in g  illu stra tes its  perform ance. Ono w eek  after  
a  w ell w as spudded-in , a d ep th  of ap p roxim ately  6700 f t .  had been  reached w ith  
12J-in. surfaco str in g  run and  com entod. Tho w ell w ill p robab ly  bo drilled  to  a  
d opth  of ab ou t 11,500 ft. C om pletion , inclu d in g  running and cem enting 7-f-in. 
casing , and running 5 j -in . liner and 24-in. tub in g , is  exp ected  in  loss than  40 d ay s.

A . H . N .

898.* Steam  Saving Set-up U sed on  D om inican  Concession. E . S . P o st . Oil W kly,
15.4.40, 97 (6), 15 -16 .— A steam  sa v in g  se t-u p  used  in tlio D om inican  R ep u b lic  has  
n o t o n ly  provided a m ateria l sa v in g  in drilling  costs , b u t has a lso  further increased  tho  
op erating efficiency. Tho equ ipm ent is  designed  to  drill w e lls  n o t exceedin g  6000 ft . 
in  dopth.

T ho chiof rev ision  in  tho eq u ip m en t w as in  tho p u m p  pow er. In ste a d  of using  
tw o  con ven tional-typo  14J- in . x  7 |  in . x  18 in. pum ps, o n ly  one w as included  in  
tho arrangem ent. A  specia l 7J in . x  18 in . pow er slusli-pum p w as con n ected  to  a  
h orizontal tw in  7 in . X 7 in . stoam  ongino b y  tho u se  o f  a  V -belt. Tho con ven tiona l 
ty p e  o f pum p is u sed  as an  au xiliary  u n it, w h ilst tho  sp ec ia lly  designed pow er un it  
is  em ployed  in  tho regular drilling.

T h is hook-up has reduced tho steam  dem and of tho en tire rig b y  ap p rox im ately  
40% . In  term s of fuel o il, tho dem and w as lessened  from  130 b r l./d a y  to  ap p rox i
m a te ly  70 brl. /d ay . T w o boilers wore found sufficient for tho operations in stea d  of  
th r e e ; th is  fa ct considerably  reduced transportation  and  equ ipm ent costs .

A . H . N .

899.* M ethods of R ecovering Stuck D rill P ipe. P t. 2. J . E . W arren. Oil Wkly,
15.4.40, 97 (6), 27 (cf. A b stract N o. 752).— Paper presented before American Petroleum  
Institu te .— In  P a rt 1 tho various factors th a t  m a y  causo d rill-p ipe to  s t ic k  in  tho  
w ell-boro wero considered in  d eta il. In  th is  P art a  num ber of m eth od s o f recovering  
tho  p ip e aro stu d ied  in  tho ovont o f the  precautions p rev io u sly  ou tlin ed  h av in g  been  
overlooked  or an  accident h av in g  occurred.

R ecovery  m eth od s aro outlin ed  b o th  for releasing tho p ip e in ta c t  an d  in  section s. 
Thoso m eth od s includo bum ping tho p ip e, th e  u se  o f clear w ater  or m ud  co llo id s in  
circu lation, gas slu ggin g , tho  uso of hydrochloric acid , back ing-off p ip e, tho uso of
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insido cu tters, th e  u se  o f  loft-hand  d rill p ip e, recovery b y  sh ootin g , w ash in g-ove  
p ipe, tho u se  o f  o u tsid e  cu tters an d  various other m eth od s ad ap ted  for specific cases. 
D eta ils  o f m o st o f thoso m eth od s are presented  in  a  sim p le  an d  straightforw ard  
m anner. A . H . N .

900.* H eaviest D rilling R ig  P oints W ay to Lower D rilling Costs. A non . Oil W kly,
22.4 .40 , 97 (7), 18-22 .— T ho largest equ ip m en t over assem b led  is in sta lled  on  a  
d rilling  rig  in  tho R io  B ravo field, California, w h ich  is exp ected  to  bo drilled  to  
11,500 f t . Tho trend  tow ards over-sizo equ ipm ent for rapid drilling o f doop w olls in  
California has a lready resu lted  in  cu ttin g  dow n d rilling  tim o for d ep th s bolow  11,000  
f t . from  sovoral m onth s to  current averages ranging from  36 to  45 d ay s, spudding  
u n til tho oil is  turned  in to  tank s.

W h ilst a  d rilling  la y o u t as describod in  tho paper roprosonts a  h ea v y  cap ita l in v e st
m en t, probab ly  approaching $ 500,000, such  equ ipm ent is p o in tin g  tho w a y  to  su b 
s ta n tia l sa v in gs in  drilling costs . In  th e  early  develop m en t o f th is  field  w olls co st  
in  tho neighbourhood of $180 ,000  each  to  com plete. W ith  heavior equ ipm ent w olls  
aro now  drillod a t  an  ap p roxim ate co st o f $100 ,000 . Tho now  eq u ip m en t b ein g  used  
is  boliovcd to  in v o lv e  s t i l l  low or drilling  co sts . T hus, w ith  num erous loca tions to  
d rill a  largo in vestm en t in  im proved  equipm ont is sou n d  business.

I t  is estim a ted  th a t w ith  4-in. drill p ip e tho equ ip m en t cou ld  roach d ep th s ranging  
from  15,500 to  16,000 f t .,  and th a t  if  3-in. drill pipo of sufficient stren gth  cou ld  be 
doveloped  it  w ou ld  be capable o f going considerably  dcopor.

A lthou gh  tho oquipm ont w as n o t designed  w ith  th e  v iow  of estab lish in g  now  
drilling records, b u t for low ering d rilling  co sts  in  deop fields, a  now California record  
for fa st  drilling— 1385 f t . in  ono 8-hour sh ift— w as estab lish ed . A  w oll o f 11,223 ft. 
took  27 d a y s from  spudding u n til tho tim e it  w as ready  for electric  logging.

P hotograpliic illu stration s o f tho various com ponents aro givon , togeth er  w ith  
exp lan atory  n otes regarding d im ensions and  cap acities. A . H . N .

901.* Spudder U se Increasing w ith  New A pplications. A non . Oil W kly, 29 .4 .40 , 
97 (8), 4 5 -5 0 .— T his is  tho first o f a  series o f com p osite  rev iew s w h ich  it  is  proposed  
to  present from  tim o to  tim o covering now  d evelop m en ts and  im portan t featu res in  
d esign , construction , ap p lication , oporation, and  m ain ten an ce of various ty p e s  of 
oil-field  and  pipo-line equ ipm ent. T ho articles aro illu stra ted  w ith  specific exam plos  
taken  from  m anufacturers’ current offerings. A . H . N .

902.* N ew  M agnetic M ethod for Orienting D eflecting Tools. A n on . Petrol. T im es,
18.5.40, 43  (1114), 460.— A  descrip tion  is g iven  of a  now  m eth od  of accu rate ly  
orienting d eflectin g  too ls a t  tho b o tto m  of bore-holes w h ich  is  ex trem ely  accu rate, 
requires loss tim o th a n  m eth od s h ith erto  k now n, and  w h ich  p rovides a  p ositivo  
p hotographic check  of tho actu a l p osition  of th e  defloeting too l.

T h e orien tation  is accom plished  b y  th e  uso of a  non-m agnetic sub, con ta in in g  tw o  
sm all m agnets and  p rovision  for sea tin g  a  d irectional m agnetic  singlo-shot in stru m ent. 
Tho brief descrip tion  o f  tho instrum ent and its  oporation is illu stra ted  b y  a  section a l 
draw ing o f  tho  non-m agnotic sub  and  of a  sam ple record.

T h is m eth od  has boon su ccessfu lly  used  in  th e  field  for m ore th a n  a  year . Correct 
bottom -holo  orien tation  of tho  deflecting too l to  w ith in  4° in  azim u th  can  bo obta in ed .

A . H . N .

903. D rilling P atents. W .G . M ilne. U .S .P . 2 ,196,320, 9 .4 .40 . A p p l. 7 .12 .38 . D ead  
end cablo clam p.

E . G. S im m ons. U .S .P . 2 ,196,366, 9 .4 .40 . A p p l. 26 .7 .39 . T ool pu ller com prising  
a  grip ad ap ted  to  grip tho  drill rod.

J . K ah n , W . F . Schulz, an d  C. Schofield . U .S .P . 2 ,196 ,454 , 9 .4 .40 . A p p l.
10.12.38. P ipo-thread  protector.

R . K . H ortel. U .S .P . 2 ,196,460, 9 .4 .40 . A p p l. 13.4.36. S a fe ty  h ook  w ith  shank  
sup p orted  on  com pression spring and  an ti-fr iction  bearing.



R . F . B o lton . U .S .P . 2 ,100,517, 9 .1 .10 . A p p l. 28 .10 .37 . W inged  w h ip stock  for 
deflecting drill b its .

J . D . H u gh es. U .S .P . 2 ,190,528, 9 .4 .40 . A p p l. 28 .10 .37. K nuck lo  anchor for 
w hip  stock s.

F . J . Spang. U .S .P . 2 ,196,538, 9 .4 .40 . A p p l. 8 .3 .38 . A p paratus for conionting  
w olls.

B . F . Shepherd and  R . D . Zim m erm an. U .S .P . 2 ,196,598, 9 .4 .40 . A p p l. 30.9.37. 
R ock  drill-b it.

R . C. Bakor. U .S .P . 2 ,190,652, 9 .4 .40 . A p p l. 10.10.36. A p paratus for cem en tin g  
w ell-bores w ith  circu lation  p orts w hich  aro opened progrossivoly in  an  upw ard  
direction .

R . C. Bakor and C. E . B u rt. U .S .P . 2 ,196,653, 9 .4 .40 . A p p l. 5 .5 .39 . C em enting, 
w ashing, and  acid izing retainer for perforated w ell casings.

C. E . B u rt. U .S .P . 2 ,196 ,656 , 9 .4 .40 . A p p l. 12.12.38. W ell-ccm onting apparatus.

C. E . B u rt. U .S .P . 2 ,196,657, 9 .4 .40 . A p p l. 21 .4 .39 . W oll-ccm enting apparatus.

C. E . B u rt. U .S .P . 2 ,190,658, 9 .4 .40 . A p p l. 5 .5 .39 . C oinenting, w ashin g , and  
acid izin g  retainer for o il w olls.

J . H . G rubb. U .S .P . 2 ,196,601, 0 .4 .40 . A p p l. 14.1.39. C irculating w oll-paeker.

W . C. Marklo. U .S .P . 2 ,196 ,704 , 9 .4 .40 . A p p l. 3 .11 .38 . W indbreak  for oil 
derricks.

L . A . P arnoll. U .S .P . 2 ,196,938, 9 .4 .40 . A p p l. 24 .10 .39 . D ea d  end  c lom p  for 
cables.

E . L . P o tts . U .S .P . 2 ,196,940, 9 .4 .40 . A p p l. 25 .7 .38 . D eflecting  b it.

F . W . Sharp. U .S .P . 2 ,196 ,944 , 9 .4 .40 . A p p l. 21 .8 .37 . D eflecting  h it.

O. H am m er. U .S .P . 2 ,196,966, 9 .4 .40 . A p p l. 24 .10 .39 . W ell-pipo jo in t em brac
ing a  taporcd p in  and b o x  w ith  m u tu a lly  ongageablo threads, and shouldors ca p a b le  
of tran sm ittin g  com pression  stressos.

D . B . M onroo. U .S .P . 2 ,197,019, 16.4.40. A p p l. 23 .12 .38. D rill-guido for rotary  
rigs.

C. H . Swoot and L . S . Cham bers. U .S .P . 2 ,197,062, 16.4.40. A p p l. 11.6.37. 
O rienting core-barrol b y  a ttach in g  a  su rvey in g  insti'um ent to  tho top  o f coro- 
barrel.

W . A . N orm an and  T . M . N orm an. U .S .P . 2 ,197,222, 16 .4 .40 . A p p l. 27 .1 .37 . 
P lu g  for w olls and  tho like.

T . C. S trength . U .S .P . 2 ,197,227, 16 .4.40. A p p l. 17.10.38. D irection al w ell- 
drilling to o l w ith  su rvey ing  to o l ad ap ted  to  b e  run through  tho p ipe to  record tho  
p osition  o f  tho doflocting m oans.

P . C. M atlock . U .S .P . 2 ,197,344, 16.4.40. A p p l. 25 .2 .39 . S ettin g  to o l.

D . G. H aw thorn . U .S .P . 2 ,197,392, 16 .4.40. A p p l. 13.11.39. D rill-stern  section  
con ta in in g  an electr ica l conductor a tta ch ed  to  an d  in su la ted  from  tho  insido o f tho  
pipe.

F . Maine.?. U .S .P . 2 ,197,396, 16.4.40. A p p l. 29.12.37. O il-w oll cem en tin g  p lu g , 
p rovided  w ith  passage for m ud fluid and  com ont, tho p assage-w ay b ein g  c losed  b y  a  
m em brano w hich  ruptures upon  oxerting a  predeterm ined  pressure.

H . C. B lock  and  L . A . L ayne. U .S .P . 2 ,197,403, 16 .4.40. A p p l. 25 .9 .37 . B o tto m  
connoction-scrow  through se ttin g -too l.
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A . S. V olp in . U .S .P . 2 ,197,455, 16 .4 .40 . A p p l. 28.C.37. S lusli pum p-valvo.

W . G. L . S m ith . U .S .P . 2 ,197,531, 10.4.40. A p p l. 12.1.38. D rill-p ipo protector.

T. H . Stnncliff. U .S .P . 2 ,197,541, 16 .4 .40 . A p p l. 20 .3 .39 . D rill-b it of roller  
ty p o .

J . W . M illington  and  W . T . E v a n s . U .S .P . 2 ,197,571, 10.4.40. A p p l. 3 .10 .38 . 
Boro-holo exp lorin g  apparatus con ta in in g  a  m otor w hich  m oves prop ortionately  to  
th e  m otion  of an  oloctric cabio low ered  in to  a  w oll.

G. Jenson  and  G . Jonson. U .S .P . 2 ,197,580, 16 .4.40. A p p l. 25 .4 .38 . C ahlo-lift 
woll-augor.

L . S. D ow ees. U .S .P . 2 ,197,790, 23 .4 .40 . A p p l. 13.8.38. D rill-stem  orien ting  
dovico w hich  allow s freo ax ia l tran slational m otion  of drill-stem , h u t w h ich  g iv es a  
direct reading of ro tation al com ponent o f tho m otion  of stom .

C. C. B row n. U .S .P . 2 ,197,920, 23 .4 .40 . A p p l. 5 .4 .38 . Com onting apparatus, a  
retainer for cased  w olls.

J . C. W right and M. H . W right. U .S .P . 2 ,197,991, 23 .4 .40 . A p p l. 10.10.36. T ool 
for stra ighten ing  woll-boros u tiliz in g  a  b od y  of highor specific g ra v ity  than  forrous 
m ateria ls and a  floxiblo jo in t so th a t gra v ity  w ill tond  to  p u ll tho  b it v o rtica lly .

J . C. R ogers and  J . D . H a ll. U .S .P . 2 ,198,016, 23 .4 .40 . A p p l. 18 .8.38. L ateral 
d rilling  m echan ism  u sin g  a  rotary floxiblo d rilling  stem  and a  deflection  m em b er for 
h orizontal d rilling  in  a  vertica l w ell.

J . E . H offoss. U .S .P . 2 ,198,083, 23 .4 .40 . A p p l. 3 .6 .38 . Coro tak in g  apparatus.

R . L . Sm ytho. U .S .P . 2 ,198,093, 23 .4 .40 . A p p l. 28 .4 .37 . D oad-ond cahlo-clam p.

W . B . Lerch, C. H . M athis, and E . J . G atch ell. U .S .P . 2 ,198,120. A p p l. 19.5.38. 
M othod o f sca lin g  or fix in g  casing tub es in  w olls u sin g  50 p arts sod ium  silica te , 50  
parts w ater  and 100 parts o f hydrochloric ac id  and carbon b lack .

W . T arkington . U .S .P . 2 ,198,490, 23 .4 .40 . A p p l. 20 .3 .39 . O il-w ell bailer o f tho  
prossuro typo . A . H . N .

Production.
904.* A cidizing Illino is Lim estones Presents M any Problem s. W . W . L ove . Oil Gas 
J .,  11.4.40, 38 (48), 74.— A cid izin g  operations havo boon of co n tin u ou sly  increasing  
im portanco in  Illin o is sin ce  tho d iscovery  o f tho  C lay C ity  P oo l in  1937. T ho stru c 
ture an d  characteristics o f tho  producing horizons are described, fo llow ed  b y  present 
acid izin g  practices. Tho devolopm ent o f  Illin o is acid izing is skotchod.

I n  ono in stan ce, acid izing b y  a  tw o-stago  procoss, in jectin g  1000 g a l. in  tho first 
sta g e  an d  3000 gal, in  th o  secon d, produced no su sta in ed  increase in  production . 
I t  is  found th a t  a  singlc-stago process u sin g  5000 ga l. is  tho  h ost m eth od  of treatin g  
tho  p a y .

In  num erous cases w olls h avo  required cloan-out or ro-acidizing duo to  tho prosonco 
of oo lites, c lo se ly  com entod b y  calcium  carbonato.

A p p roxim ately  87%  of a ll acid  used  in  tho I llin o is  basin  conta ined  an  add itivo  
agont to  p reven t tho  form ation  o f  em ulsions b etw een  tho spont acid  and  crudo oil. 
Sim ple exp erim en ts aro described  to  determ ino w hich  of an y  num ber of acids w ill ho 
h ost su ited  to  acid ize a  form ation  carrying a  certain  crudo oil.

S u sta in ed -action  acid  is  u sed  w here tlio  lim ostono is too  ea sily  a tta ck ed  b y  tlio  
acid . N eith er  increasing tho  q u a n tity  o f acid  nor tho rato of in jection  is found to  
render tho acid  effective  a lon g  a  w ide radius from  tho  w oll w hen  tho lim ostono is 
h igh ly  so lub le in  acid .

J o lly  sea l has boon u sed  o x ten sivo ly  in  acid izing w e lls  h av in g  th ick  producing  
sectio n s w ith  vary in g  porosities an d  separate producing zones. W hen lon g  satu rated  
sectio n s aro treated , tho  tighter o f tho tw o is a lw ays treated  first. M ethods o f so tting
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je lly  sea ls are described  for various p osition s of tho m ore perm eable section  com pared  
w ith  tho  loss perm eable one.

T ho uso of m oehanical trea tin g  dovicos— e.g. packers, je t  guns— is d iscu ssed  and  
illu strated . A . H . N .

905.* Illino is U ses Several Explosives and Tam ping M ethods. H . P . S im ons. Oil 
Gas J .,  11.4.40, 38  (48), 81.— Thoro is n o  standard  m eth od  of sh ootin g  in  th e  Illin o is  
fie lds. E a c h  com p any u ses procedures w hich  aro su ited  to  tho problem s presented  
in  tho areas whoro oporations aro conducted.

Shootin g  to o  closo to  tho casing-slioo frequently  resu lts in  w rinkling, sp littin g , or 
b uck ling  o f tho casing. Ono com p any seldom  g ets w ith in  1 5 -20  f t . o f tho  casing- 
shoo, a lthou gh  in  ono case sh ootin g  is  reported to  h avo been  su ccessfu lly  done w ith in  
3 ft. o f tho shoo.

T he general practico is to  uso so lid  tam p in g , cither tho specia l q u ick -settin g  gyp su m  
cem en t, sand , or gravol, or a  com b ination  of tlieso  thrco.

W hen  fluid  tam p in g  is used , tho w ell m u st bo k ep t co n sta n tly  fu ll o f o il. N o  
w ater  is u sed , a s i t  m a y  cause w ater-logging oftor the  sh o t is discharged. I f  th e  w oll 
is  n o t fu ll, tho  concentration  of tlio v ib ration s a t  th e  fluid lovel m ay  resu lt in  sp littin g  
tlio  casing. S im ilarly  an  o il/w a ter  in terface m a y  havo (ho sam e conséquences.

P ractica l h in ts  an d  procedures aro deta iled . A . H . N .

906.* M etals in  Production— B alls, Seats and Polished Rods. W . L . N olson . Oil 
Gas J .,  11.4.40, 38 (48), 92.— R ecom m en dation s aro givon for uso as a  gu ide in  sp ec i
fications for m eta ls  u sed  in  b a lls, se a ts , and polished  rods. Tlieso aro tak en  from  
recognized  m anufacturers o f equ ip m en t and m eta llic  m ateria ls. P ercen tage com 
p ositio n  in  term s of carbon, m anganese, n ickol, chrom ium , m olybdenum  and  others, 
y ie ld -p o in ts, elon gation , and  B rincll hardness, as w oll as n otes on h eat treatm en t, 
aro presented  for m otals to  bo usod  in  b a lls  and  se a ts  and  in  polished  rods. Sovon  
reforoncos to  literature on  m ota ls for th ese  ports aro appondod. A . H . N .

907.* O hio’s F irst W ater-flood Project Prom ises Moderate Success. J . P . O’D o n n e l. 
Oil Gas J .,  18.4.40, 38 (49), 4 2 -4 3 .— A fter  m ore th a n  nino m o n th s’ op eration , an  
eva lu ation  of tho  first w ater-flood  in  Ohio in d icates th a t  th is  process is ad ap tab le to  
tho now  lo ca lity , a lthou gh  the  practico as dovoloped in  P en nsy lvan ia  w ill h a v e  to  bo 
changed  to  m eet tho now  cond itions.

T h e ch ief conclusions reached aro th a t  w h ile  developm ent co sts  aro low er th a n  a t  
Bradford, bocauso of shallow er d rilling  and  low er pressures, t ills  factor is offset b y  
tho m uch  low er price o f th e  crudo o il. E x trem ely  w ide and unpred ictab le variations  
in  sand  th ickn esses an d  tho to ta l absonco of san d  in  som o p laces in d ica te  th a t  
d evelop m en t sh ou ld  bo undertaken  p rogressively . A . H . N .

908.* E lectrification of Pum ping Equipm ent in  Illinois. R . E . H am m ond. Oil Gas 
J .,  18.4.40, 38  (49), 4 4 -4 6 .— Paper presented before American Petroleum Institu te .—  
Tho operator w ho has oloctod to  u se  electric  pow er for o il-w ell pum p in g  sh ou ld  co n 
sider a  varioty  o f factors in  se lec tin g  h is e lectrical equipm ent and p lan nin g  it s  in sta lla 
tio n . A  few  o f th e  m o st im portan t of th ese  aro as fo llow s : (1) ad van tages o f “ h igh  
slip  ”  in d uction  m otors ; (2) p ossib ilities o f  tim o-sw itch  control ; (3) location  of field  
su b sta tion s to  porm it “ looping ” an d  under-build ing o f secondary lin es ; (4) decreased  
w ell-servico  in vestm en t w h en  p u m p in g  u n it is sot on  side of w ell tow ards pow er lino ; 
(5) dangor o f over-bu ild ing generating p lan ts, and  p o ss ib ility  o f sa v in gs b y  uso of 
purchased pow er for ex cess requirem ents during tem porary peak-load  period.

A fter  tho oloctric sy stem  has been  b u ilt  and p laced  in  operation , a tten tio n  shou ld  
bo g iven  to  tho  fo llow in g  considerations : ( 1 ) power sy s te m  sta b iliza tio n  through  
load  control and in term itten t p u m p in g ; (2) possib le  a d van tages of pow er-factor  
correction ; (3) increased  pow er requirem ents during cold  w in ter  m on th s.

A . H . N .

909.* Experim ental Gas Lift at Sulphur E ffective in  R ecovering Oil. A non . Oil Gas 
J .,  25 .4 .40 , 38 (50), 70.— P roduction  records are reproduced an d  d iscu ssed , togeth er
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w ith  tho  equ ipm ent used for gas-liftin g  operations in  Sulphur M ines fields, L ouisiana. 
A  stu d y  of those  records an d  o f  co st  estim a tes show s th a t  tho operations wero su c 
cessfu l in  effecting  ad d ition al econom ical recovery  of oil from  w olls in  w liieh  tho  
lim it of com m ercial p ro d u ctiv ity  b y  otlior m oans w as b elieved  to  h avo b een  reached.

A . H . N .

910.* Form ation Pressure Increased by Gas In jection . A non . Oil Gas J . ,  25 .4 .40 , 
38 (50), 98.— D uring  tho 14-m onth  period from  Jan u ary  1938 to  M arch 1939, w h ile  
ono w oll in  a  7900-ft.-deop  gas-sand  w as b low in g  w ild  after a  b low out and  cratering, 
a ll other w olls in  th e  sand  wero opened  w ide to  roliovo pressure on  tho san d , in  order 
to  m in im ize tho hazard o f  charging o f  sands and  spread of b low ou ts an d  craters. 
A n  estim a ted  production  of from  70 to  80 b illio n  cu. f t . of gas w as tak en  from  tho  
sand . Thoso ex cessiv e  w ithdraw als havo reduced pressures to  su ch  an  e x te n t  th a t  
flu ids p recip ita ted  in  tho san d  as a  resu lt o f retrograde condensation .

B y  in jectin g  gas a t  h igher pressures i t  is  b elieved  th a t pressure in  tho san d  w ill 
rise to  a  p o in t w hore retrograde con d en sation  is  p reven ted  an d  a ll th e  fluid  bo 
ev en tu a lly  m ado recoverable. E x p er im en ts havo show n th a t  as tho pressure in  tho  
sand  is  bu ild in g  up , tho gasoline con ten t o f tho gas is  rising.

E ach  w oll con stitu tes a  separate recyc lin g  u n it. Tho gas, stripped  o f  it s  fluid  
co n ten t, is  d irectly  returned to  tho  form ation  through  tho  sam o w oll from  w hich  i t  
has been  produced. E q u ip m en t and  procedure aro described. A . H . N .

911.* Rapid E xpansion in  R ecycling and Pressure M aintenance. A n on . Oil Gas J .,
25.4 .40 , 38 (50), 165.— A  rev iew  is g iven  o f recyclin g  and prcssuro-m aintenanco  
operations a t  present w orking an d  of thoso under w a y  in  tho G ulf C oast area in  th is , 
tho “  G ulf C oast N um ber ”  o f tho Oil and Gas Journal. T ho paper is ex ten sive .

A . H . N .

912.* Evaluation of Leases Subjected to Proration and D rainage. I .  I .  G ardescu. 
Oil W kly, 22 .4 .40 , 97 (7), 30 .— I f  an  oil-field  is su b jected  to  proration  and  activo  
w ater drive, su ch  as tho E a s t  T oxas or H astin gs field, i t  is  gen era lly  a ssum ed  th a t  
tho producing life  ex p ecta n cy  and tho u ltim a te  recovery o f w olls drilled  up-structure  
w ill bo greater th a n  tho averago for tho fiold. Tho paper a ttem p ts  to  find q u an 
t ita t iv e ly  how  m uch  greater th ese  characteristics are.

T o ascertain , for in stan ce, h ow  m uch  o il a  40-acro loose loca ted  in  tlio  H astin g s  
fiold w ill a c tu a lly  produco w hen  a ll th e  geological and  production  fa c ts  aro know n, 
tw o  actu al cases are d iscu ssed  in  d eta il. T lio  first case is loca ted  in  tlio  E a s t T oxas 
field, an d  tho second  in  tho H a stin g s  fiold. T ho a ctu a l p roduction  behaviours of 
tw o w olls are d iscu ssed  as a  prelim inary.

Tlio v ita l  an d  secondary considerations to  bo m ado in  so lv in g  such  an  e ssen tia lly  
practica l prob lem  arc g ivon  in  d eta il. E conom ic and  financial factors are taken  in to  
a ccou n t in  es tim atin g  th e  w orth  o f tlio  leases. A . H . N .

913.* M athem atical A nalysis Applied to Specific Selection of W ell Service Equipm ent.
W . G . W ilson . Oil W kly, 22 .4 .40 , 97 (7), 4 4 -4 0 .— M athem atica l formulas are derived  
to  so lv e  tho general problem  of se lec tin g  tho m o st su itab le  pum p in g  eq u ip m en t for a  
certain  lease  w h ich  is su b ject to  recurrent floods o f va ry in g  du ration  and  in te n s ity . 
P robabilities aro assum ed  to  find the  probable production  lo ss resu ltin g  from inab ilities  
to  serv ice tho w ells  during flood periods, and  th en  to  com pare th is  lo ss w ith  tho  cost 
of preven tin g  i t .  A ctu a l con d ition s over specific in terva ls m a y  n ever correspond to  
tho ex p ecta n cy  as calcu lated  b y  assu m in g  p rob ab ility  law s, b u t over a  period of years 
tho  averago correlation sh ou ld  bo reasonably  closo.

T o illu stra te  tho sign ificance and  u se  o f tho formula; and  chart thu s developed , 
th e  fo llow ing specific problem  is  so lv ed  com p lete ly .

T ho p resent-day production  o f 50 brl. of o il/w e ll/d a y  is  assum ed, togeth er w ith  
tho  fa cts  th a t  no w ater  p roduction  e x is ts  and  th a t  suckcr-rod eq u ip m en t requires 
serv ice ev ery  45 d ays on  sim ilar leases in  tho  fiold, an d  th a t  lik e  serv ice requirem ents 
m a y  bo exp ected  on tho  leaso in  question . A n a ly sis  o f  flood records for tho stream  
ad jacen t to  tho leaso in d ica tes th a t over a  period o f m a n y  years there w as an  averago  
of four floods every  three years and  th a t tho averago duration  w as 20 d ays.
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Tho probablo lo ss in  production  por w oll per annum  is ca lcu lated . A  con ven ien t  
com parison of the  m erits o f possib le  ty p es of p um ping  equ ipm ent m a y  bo soeurod b y  
determ ining th e  annual co st for each . T h is sh ou ld  include norm al operation  and  
m ainten an ce oxponso, production  lo sses, depreciation, and in terest on  unam ortized  
in v estm en t, w h ich  m ay  bo averaged  as in terest on one-half tho to ta l in vestm en t.

A . H . N .

914.* In jection  M ethod for Salt W ater D isposal. P t. I . B . M ills. Oil W kly, 29 .4 .40 , 
97 (8), 15.— T h e E a st T exas fiold is th e  sito  of research program m es w ith  tho in jection  
m eth od  of brine d isposal. Tho fiold appears to  possess a ll tho requirem ents for 
adop tion  of tho m eth od  an d  severa l cond itions w hich  lim it tho uso of other sy stem s. 
T ho paper presents, in  tlirco parts, a  com p lete  d iscu ssion  of tho procedure and m othocls 
em p loyed  b y  E a s t  T oxas in jection  sy stem s.

B o th  an exp erim en ta l w ell, drilled in  1936, an d  m ore recent in jection  efforts in  
an d  near tho  fiold h avo proved  tho feasib ility  o f returning tho  sa lt w ater to  tho  
producing form ation  in  tho W oodbino sand. Sufficient w ork has boon done, howovor, 
to  ind icato th a t  certain  objectionab le con stitu en ts m u st bo rem oved from  tho w ater  
before returning i t  to  th e  form ation , a  practico w hich  adds m a ter ia lly  to  injoction  
co sts . On tho other hand , in joction  of sa lt  w ater  is  considered as a  form  of pressure 
m aintenance b y  recycling.

Tho co st  o f con vertin g  an  old  o il-w ell in to  an  injoction  w oll is m uch less than  th a t  
of d rilling  a  new  w e ll. T h is sta tem en t is d iscussed  in  d eta il. •

Soveral -wells tako w ater b y  g ra v ity  or natural h yd rostatic  head , b u t in  others it 
is  necessary to  pum p tho w ater  in to  the  form ation . Tho uso o f pum ps adds appre
c iab ly  to  in joction  costs , but in  m a n y  w olls pressures aro n om inal. A n  averago  
a n a lysis o f  soveral sam p les of W oodbino w ater  is givon  an d  show s to ta l so lids am oun t
in g  to  64,494 p arts/m illion . S ta tic  head  in  in jection  w olls is  1000-1100 f t . from  tho  
surfaco ; tho hyd rosta tic  head  a t tho sand  is therefore about 500 lb ./sq . in .

T reatin g  p la n ts are described to  roduco tho  concentration  of injurious con stitu en t  
sa lts  in  tho brine. Calcium  carbonate is reduced  from  114 parts to  5 p arts/m illion  
in  norm al cases u sin g  ono ty p o  of thoso p la n ts . D iagram s, photographs, and  a  d is
cussion  d eta il tho T id e W ater p la n t for treatin g  w ater  before in joction . Sim ilarly, 
th e  M agnolia trea tin g  sy stem  is  d eta iled . Tho first p lan t is  a  sludgo-b lanket typo, 
a n d  con sists m a in ly  of concrete sk im m ing p it, cen trifugal pum p, treatcr tank , filter, 
and  a  control or clear-w atcr tank . In  the  second typo  a m ore decided  uso of chem icals  
th a n  has boen practised  b y  m any operators is  reflected . A . H . N .

915.* N ew  M ulti-sand Completion Departures Introduced at Loudon. A . J . Su llivan . 
Oil W kly, 29.4.40, 97 (8), 29.— N ew ly  develop ed  com p letion  practices, in  so far as 
th e y  affect producing w ells , are o f tw o  classes : thoso whoro a  rem ovable a llo y  is 
u sed  in  tho  production  string, and  thoso whoro tho steo l production  string itso lf is  
p a rtly  rem oved .

In  tho first c la ss aro d rillab le casings m ade o f an  a llo y  con sistin g  o f 1% silicon , 
1% m agnesium , 0-3%  chrom ium , w ith  tolerances o f — 0-2% , +  0-2% , and  ±  0-05% , 
resp ective ly , tho  ba lance boing alum in ium . P h y sica l characteristics aro quoted  to  
ind icato  tho  stren gth  of tho  a lloy . Procedure in  w ell com pletion  using drillublo 
casing  and  gravel p ack ing is g iven .

A  second  ty p o  of rem ovable casing  is an  acid-solublo casing  m ado of an a llo y  o f 
3-3—4-7% alum in ium , 0-2%  m inim um  o f m anganese, 0-3%  m axim u m  of zinc, 0-5%  
m axim u m  silicon , w ith  tho balance m ade of m agnesium , save  for 0-08%  other  
im purities such  as n ickel an d  copper. T h e stren gth  and  other p h ysica l character
istics  o f th e  a llo y  aro g iv en , togeth er  w ith  tho  practico o f so ttin g  and rem oving su ch  
casing.

T ho second  typo  of com p letion  practice, whore tho stool production  str in g  itse lf  is 
p a rtly  rem oved, is  s im ilarly  d eta iled . T ho first u se  o f  sh ootin g  gave discouraging  
resu lts , an d  ro tary  to o ls  havo n ow  been  evo lved  capable o f m illin g  stee l casing  
econ om ica lly . A  w indow  is m illed  in  tho casing, tho holo is p lugged  back  or bridged, 
loaded , and  tam ped  dow n w ith  50 f t . o f  gypsum  cem en t, topp ed  o u t w ith  w ater, and  
sh o t. Tho m eth o d  prom ises to  be a  success.

In p u t w o ll p ractices aro a lso  described. A im ing a t  m axim u m  efficiency for tho  
in p u t w ells drilled  in  these  zones, a sy stem  of m anifold ing b o th  surface and sub-
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surfaco w oll equ ipm ent h as been  designed  to  acliiovo sim u ltan eou s contro l o f gas to  
threo sands through a  com m on w e ll. D eta iled  draw ings and  descriptions o f tho  
sy stem  aro g ivon . B o th  surfaco and  subsurfaco equipm ont are reproduced.

A . H . N .

916.* Classified Code for W ell Troubles. R . L . B radley . Oil W kly, 29 .4 .40 , 97 (8), 
6 0 -6 1 .— Tho paper doals w ith  tho prod u ction  sid e  o f w oll troubles, and  n o t w ith  a ll  
w ell trou bles. Tho m ajor su b d iv ision s are : (1) surfaco an d  (2) subsurfaco troubles  
or causos of trou bles. T w o  tob ies further su b d iv id e these  item s os follow s :—

1. W ell troublo causes on  surfaco e q u ip m o n t: A , enginos ; B , c lu tc h ;  C, counter
sh aft ; D , bolt or chain , e tc ., t i ll  M, m iscellan eou s. Thoso item s aro further su b 
d ivided— e.g. A A -1, air startin g  u n it;  A B -1 , battory , otc.

2. W ell troublo causes on  subsurfaco e q u ip m e n t: N , oil-w oll p u m p s; 0 ,  sucker  
rods, e tc .— to  U , air-, or gos-lift. F low in g  and sw abb in g  w ells  are a lso  listed . 
Thoso item s aro further subd ivided— e.g. N - l ,  rod c o u p lin g ; N -2 , adaptor rod, o tc .

Tho codo m a y  b e used  n o t on ly  as a  qu ick  roferonco to  p a st  w ork, b u t a lso  as a  
roforence to  lo g ica lly  ncodod repairs or rep lacem ents in  tho future. E xa m p les  
illu stra te  tho  uso of tho code in d ex . A . H . N .

917.* M icrofilm ing F acilitates Petroleum  E ngineering F ield  Studies. C. V . S idw ell. 
Petrol. Engr, A pril 1940, 11 (7), 7 3 -7 6 .— A n  account is  g iv en  of tho  practico o f using  
reduced facsim iles of original o il com p any records prosorvod o n  film  and  filod in  sm a ll  
space , th u s rondering a ll field  and  offieo d a ta  ea s ily  accessib le  for roforence an d  stu d y . 
T ho usual film  used  in  tho  m otion-picturo in d ustry  has a  n itrato  base and  is  vory  
in flam m able. W hen stored  in closed  spaco th is  ty p o  of fihn m ay  load to  tho form a
tio n  of oxplosivo  fum os. Tho records, how evor, aro tak en  on  an  acotato-baso film  
w h ich  is no m oro inflam m able th a n , an d  w hich  is found  to  bo as durablo a s , rag  
paper, and is en tire ly  free from  oxp losivo  fum es hazards.

Tho preservation  of original oil-fiold records grea tly  fa c ilita tes petroleum  engineering  
fiold stu d ios, p articu larly  a s  current records can  bo filed  an d  m ado m uch  moro  
accossih le th a n  b y  tho m oro con ven tional m eth od s. Tho preservation  of obsolete  
records n o t on ly  resu lts in  a  groat sav in g  o f spaco an d  econom ical sav in g , b u t a lso  
insures aga inst lo ss o f va lu ab le records. P ortab le equ ipm ent h as been  designed  and  
d evelop ed  th a t  m akes it  possib le  to  tako tho equipm ont to  tho w ork for tho purpose  
of ob ta in in g  n ecessary d a ta  on  a n y  problem , in  con trad istinction  w ith  th e  present 
m eth od  of th e  ap p lication  of photography b y  p h otosta tin g , w h ich  can b e  used  on ly  
w h en  tho w ork can  bo taken  to  tho equ ipm ont, an d  w hich  in vo lves a  co st th a t  is
proh ib itive w h en  cop yin g  is vo lu m in ou s. A . H . N .

918.* A nalysis o£ D elayed D rilling  Program m e in  W ater-flooding Project. P . M.'
P iu llip p i. Petrol. Engr, A pril 1940, 11 (7), 103.— T h e u su al or “ no-dolay ” d rilling  
program m o in  w ater-flood ing areas is  to  d rill tho  oil-w oll first and  fo llow  up a t  a  later  
d a te  w ith  tho w ater-w olls. T ho in itia l production  is sm all, b u t it  gradually  increases 
to a  m ax im u m , and th e  peak  in  o il prod u ction  is reached. W herever th e  character
ist ic s  o f tho  san d  vary  over a  w ido range a  groat am ount o f b yp assing  occurs, w ith
resu ltan t sh orten in g  of tho econom ic life  o f tho  fiold.

T o ovcrcom o th ese  d ifficu lties tho “ d elayed  d rilling  ”  is used  w here tho w ater- 
w clls are drillod first an d  w ater under con stan t pressure is forced in to  th e  san d . Tho  
w ater  first pen etrates tho looser streaks, and  th en , h av in g  n o  o u tle t, tho  tighter  
p ortions o f  the  sand . A fter  6 -1 8  m onth s tho  o il-w oll is  drillod in  th e  centre (a fivo- 
sp o t sy stem  b eing follow ed) an d  p eak  production  is a t  once encountered . A  careful 
stu d y  of th e  p erm eab ilities o f tho san d  and  balanced  flooding operations aro essen tia l 
to  tho successfu l rea lization  of tho project. On a  sm a ll leaso it  is  possib lo to oporato  
delayed  drilling in  tho  recom m ended m anner, b u t it  is  n o t possib lo  to  m ainta in  an  
a b so lu te ly  b alanced  flood on  a  largo p roperty  th a t  is  co n sta n tly  undergoing d ev e lo p 
m en t. O nly a  p ortion  o f  tho p roperty  can  bo develop ed  a t  a  tim o, an d  tho w ater  
from  tho edge w ell3 is certain  to  g e t  b eyon d  control.

D a ta  covoring an  8-year op erating period on  a  B radford oil-loase aro proscntod to  
sh ow  tho m erits o f th e  various p lan s o f ex p lo ita tio n . Those p lan s are : (1) n o  d elay ,



(2) balanced  dolay, (3) unbalanced  d elay , (4) tw o sides balanced , (5) throo corner 
delay, and  (6) one sid e  on ly  dolay.

B alan ced  d elay  d rilling  in  a  liotorogoneous b od y  o f  sand  in  conjunction  w ith  
se lec tiv e  sh ootin g , w here tig h t form ations receive p roportionately  large q u an tities o f  
nitroglycerine as com pared w ith  porm eablo form ations, represents tho h ost know n  
m eth od  of operating efficiently.

W hen th e  san d  ex h ib its  uniform  perm oability  no advantago is gained  b y  dolay  
drilling over tho n o n n a l no d elay  program m o. A . H . N .

919.* Im proved A cidizing M ixtures Speed Separation of Spent Acid and Oil. C. E .
C loson. Petrol. Engr, A pril 1940, 11 (7), 166.— S p en t acid  rem ains in  so lu tion  w ith  
o il from  a  w oll, in  vary in g  q u an tities, for m ore th a n  ton  w eeks fo llow ing acid izing. 
S a lt  co n ten t o f tho  o il increases for a  lo n g  period after treatm en t. L a te ly  it  has been  
discovered  th a t certa in  ty p e s o f crude o il react w ith  th e  acid , form ing a  stab lo  em u l
sion  w hich  never  breaks in  som o cases, and  in  others w ill break in  com paratively  
sh ort periods.

W h en  acid  is treated  w ith  su b stan ces w h ich  chango tho in terfacia l ten sion  betw een  
th e  acid  an d  tho o il, thu s p erm ittin g  faster  p enotration  through  b o th  largo and sm all 
channels, tho sp en t acid  p ossesses tho sam e characteristics. H onco acid  thu s treated  
w ill shorten  th e  tim o during w hich  the  o il is  su b jected  to  co n ta ct w ith  tho acid . T his  
fa c t  w ill in  tu rn  reduco th e  d eleterious effects produced  in  tho refineries duo to  tho  
presence o f tho sp on t acid  in  tho o il.

T h e uso o f em u lsion  preventers is  a d v ocated , therefore, n o t o n ly  from  tho p o in t  
of v iew  of production  of o il, b u t a lso  from  an  ea sy  an d  econom ic refining v iew p oin t.

A . H . N .

920. A nnual R eport o f the Petroleum  and Natural-G as D ivision . F iscal Year 1939.
A non . U.S. Bur. M ines, Rep. Invest. 3501, March 1940.— Onco a  year  th e  P etroleum  
a n d  N atu ral G as D iv is io n  of tho  B ureau  of M inos takes sto ck  of its  various octiv itios  
and  g iv es an  account o f progross m ade in  its  endeavour to  d evelop  and  carry o u t a  
co-ordinated  sy stem  of research p rojects perta in in g  to  o il and  gas. T h e present 
report is  d iv id ed  in to  four m ain  section s, as fo llow s : Oil and  Gas P rod uction  and  
R ela ted  T ransportation  ; C hem istry and  R o fin in g ; Specia l C hem ical and E ngineering  
P r o b le m s; and H eliu m .

In  tho  p roduction  section  em phasis is  la id  on  tho nood for in stru m ents to  m easure  
and  record accu rate ly  subsurface pressures an d  tem p er a tu res; th e  d evelop m en t o f  
stan d ard  m eth od s o f ob ta in in g  and  a n a lysin g  subsurface sam p les o f crude o i l ; tho  
physico-chem ical properties o f n atu ra l hydrocarbon m ix tu r e s ; w ater os a  source o f  
energy in  reservoirs and  its  uso in  p ropelling o il to  w o l ls ; tho  uso of a  pressure coro- 
barrol for bringing sam p les in ta c t  to  tho surfaco for an a ly sis . S tudios o f factors  
affecting tho  flow  of fluids through  porous m ed ium s, com p action  of reservoir sands  
an d  rocks as oil and  gas aro w ithdraw n, spacing  of w ells  w ith  particu lar reference to  
Cutler’s  rule, and  tho control o f g a s -o il  ratios as a  m eans of bringing about gas 
conservation  and  efficient production  o f  o il, a lso  appear in  th is  section .

T h e second section  reflects tho B ureau’s desire for m ore efficient u tiliza tio n  of 
petroleum  based  on  greater know ledge of it s  con stitu tion . Problem s concerned w ith  
d istilla tion , hydrogenation , and refining each  contribute their  q u ota  tow ards th is  
desideratum .

A m ong tho  specia l ch em ica l and  engineering problem s to  w hich  th e  B ureau  has  
g iv en  a tten tio n  are tho  d isposa l o f oil-field  brines, p articu larly  in  agricu ltural a r e a s ; 
tho  regular clean ing  o u t o f w ells a s a  n ecessity  for efficient p ro d u ctio n ; tho  rem oval 
o f sa lt  from  crudo o i l ; and la s t ly  tho  over-searching q uestion  o f prevention  of accid en ts  
in  the  various phases o f tho industry .

T h e final section  o f tho report covers tho B ureau’s a ctiv itie s  in  con n ection  w ith  
tho G overnm ent’s  p la n t a t  A m arillo , T exas, for tho oxtraction  o f  holium  from  natural 
gases. B rief accou n ts are g ivon  of th e  process, w orking con d ition s, an d  a lso  of 
reserves o f helium -boaring natura l gases. In  ap p roxim ately  te n  years o f oporation  
end ing  30th  Ju n e , 1939, about 91J m illion  cub. f t .  o f holium  wero ex tra cted  in  the  
A m arillo  p la n t, and  oven  th en  tho  p la n t w as operated  a t  o n ly  ab ou t one quarter o f 
i ts  ca p a c ity . H . B . M.

Z
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921. Production P atents. C. K . H o lt . U .S .P . 2 ,196,439, 9 .4 .40 . A p p l. 20.6.39. 
W oll-cleancr for w ashin g  th e  perforations in  tho o il str in g  or linor.

A . G. H o rv a th . U .S .P . 2 ,196,453, 9 .4 .40 . A p p l. 22 .12 .37. J e t  pum p adapted  to  
w ork a t tho b ottom  of deep  w olls.

A . H ollan der. U .S .P . 2 ,196,462, 9 .4 .40 . A p p l. 12.9.38. Scm i-subm crsiblo m otor  
pum p.

H . C. O tis. U .S .P . 2 ,196 ,535 , 9 .4 .40 . A p p l. 27.9.37. A  w ell flow ing-control 
devico  se tt in g  a  m ax im u m  valuo on  tho  v e lo c ity  o f flow  of tho w ell fluid.

R . J . B ean , U .S .P . 2 ,196,622, 9 .4 .40 . A p p l. 27 .6 .38 . D otach ab le  p ipe-coupling.

J . L . K ofah l. U .S .P . 2 ,196,664, 9 .4 .40 . A p p l. 22 .9 .39 . Control va lve .

T . M. R agan . U .S .P . 2 ,196,668, 9 .4 .40 . A p p l. 21 .4 .39 . P ack in g  for w oll dev ices.

W . E . Saxo. U .S .P . 2 ,196,816, 9 .4 .40 . A p p l. 6 .9 .38 . M ethod an d  apparatus for  
au tom a tica lly  counterbalancing p um ping  apparatus o u  o il-w olls.

J . H . K idder. U .S .P . 2 ,196,993, 16 .4 .40 . A p p l. 17 .10.36. E x p an sion  w e ll pum p.

B . R . M cK in ley . U .S .P . 2 ,197,078, 16.4.40. A p p l. 25.10 .37. F orm ation  tester.

S. F . C unningham . U .S .P . 2 ,197,685, 16 .4 .40 . A p p l. 16.11.38. M eans for co n 
tro llin g  w oll flow , con sistin g  of a  b ean  w ith  a  barrel provided  w ith  m a n y  p orts of 
various sizes, one of w h ich  is  to  bo opened a t  a  tim o b y  a  reciprocating cy lin d rica l 
v a lv e , tho other p orts boing closed.

T . R . C owan. U .S .P . 2 ,197,778, 23 .4 .40 . A p p l. 20 .5 .38 . T u b in g  p rotector par
ticu lar ly  ad ap ted  to  o il w e ll tub in gs.

S. P . H art. U .S .P . 2 ,198,435, 23 .4 .40 . A p p l. 30 .8 .38 . T reatm en t o f w olls for  
rem ovin g  m u d  sh eath s b y  tho  action  of an  aquoous so lu tio n  of a n  a lk a li m eta l  
porborate.

W . IV . R ob in son . U .S .P . 2 ,198,503, 23 .4 .40 . A p p l. 4 .6 .37 . M ethod of co m 
p letin g  w olls u sin g  as a  drilling  fluid a susponsion  of b en ton ite , ca lcium  carbonate, 
an d  w ater, and  rem ovin g  tho sh eath  on  tho p a y  faco b y  acid.

E . L . D a v is , H . S. Colo, W . E . L arson, and  N . C. W ells . U .S .P . 2 ,198,573, 23 .4 .40 . 
A p p l. 29 .3 .38 . M ethod an d  ap p aratu s for gravellin g  w ells . A . H . N .

Transport and Storage.
922. Inhib ition  of Sulphate-reducing B acteria by D yestuffs. T . H ow ard R ogers. 
J . Soc. chem. In d ., 1940, 59 , 3 4 -3 9 .— B acteria  w h ich  reduco inorganic su lp h ates  
w ith  tho  p roduction  of liydrogon su lp h id e aro o f  considerable econom ic iinportanco  
becauso of corrosion b y  th e  hydrogen  su lph ide. P articu lar a tten tio n  is d irected  to  
th o  corrosion of petroleum  storago tank s and transports. In h ib itio n  of thoso b acteria  
b y  tlio  uso o f ordinary d isin fectan ts is  o ften  im practicab le, as tho  presenco of th e  
d isin fectant m a y  bo itse lf  objoctionablo. Tho article  d em onstrates th a t  certa in  
dyestu ffs aro om inently  su itab le for tho purpose. M any dyestu ffs h av e  b een  tried , 
b u t thoso dorived from  3 : 6-diam inoacridino (e.g. acriflavino and  proflavine) aro tbo  
b est . T h ese  d yestu ffs aro non-corrosivo an d  effective  in  concentrations dow n to  1 
in  750,000, a lthou gh  1 in  250,000 soom s to  bo tho m o st su ita b le  concentration , 
depending, o f  course, on  tho  stren gth  of tho b acteria . Tho a p p lica tion  o f th e  
principle is  covered  b y  B .P . 497,829, 1938. T . C. G. T .

Gas.
923. U tilization  of Natural Gas for Chem ical Products. H . M . S m ith . U .S. Bur. 
M ines, In f, Circ. N o . 7108, A pril 1940.— T ho m anufacture of ch em ical p rod u cts from
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natura l gas w a s retarded for m a n y  years ow ing to  tho p reva len t b elief th a t  tho  
hydrocarbons com posing tho gas wero non-roactivo. D uring  recen t years, how evor, 
research has show n th a t  th ese  hydrocarbons w ill react w h en  a c tiv a ted  b y  tho effects  
o f h ea t, prcssuro, ch em ica l reagents and  lig h t, and th a t  good  y io ld s of usefu l products  
ca n  bo ob ta in ed . T h is Circular describes b y  m oans o f ton  charts and  relevan t  
an n otation  tho sto ry  of tho m anufacture of ch em ical products from  n atu ral gas.

T h e earlier charts g ivo  a n  in d ication  of tho general com p osition  and  m ajor uses of 
natu ra l g a s ; con su m p tion  in  1938 for dom estic , com m orical, and  industria l pur
poses ; basic  m eth od s o f converting natura l gas hydrocarbons in to  othor p r o d u c ts ; 
an d  tho relationsh ip  botw oon various reactions th a t m a y  be oppliod  to  ethane.

C harts V I , V II , V III , and I X  trace tho develop m en t o f ch em ical syn th eses  
from  prim ary p rod u cts obta in ed  b y  m eth od s o f hydrocarbon conversion  p rev iou sly  
doscribed, i.e. decom position , ox id a tio n , lia logonation , and n itration .

F in a lly , Chart X  is dovoted  to  th e  uses o f non-liydrocarbon co n stitu en ts of natural 
gas. Of thoso som o aro va lu ab le ovon w hon present in  vory sm all q u an tities— e.g. 
liolium . O thers, su ch  as h ydrogen  su lph ide, aro objectionablo and m u st bo rem oved. 
Certain natural gases aro com posed  a lm o st en tire ly  of carbon d ioxido w h ich  can  bo  
u tilized  for refrigoration purposes, firo extinguishers, food preservatives, o tc ., if  tho  
w olls are ea sily  accessib le . H . B . M.

H y d ro g e n a tio n .
924.* H ydrogenation of Boldesti K erosine w ith  Regard to Chem ical Com position.
C. C andea and  J . K u h n . M onit. P itr . rourn., 1940, 41, 7 3 -7 6 .— Tho effect of various  
ty p e s  o f  hydrocarbon on th e  hydrogenation  of a  kerosino from  B old osti crudo has  
beon in vestiga ted .

T h e original kerosino containod 4%  unsaturatods, 13%  arom atics, and  possessed  a  
specific g ra v ity  of 0-807. H yd rogen ation  cond itions wore 100 a tm s., in itia l pressure  
rising  to  250 atm s. and  m olybdonum  ox id o  c a ta ly st  a t 450° C. Tho y ie ld  w as 53%  
of 150° C. end -p oin t gasolino, w in ch  con sisted  of 60%  paraffins, 28%  naphthonos, 
and 7 -8 %  arom atics.

T h e ad m ixtu re o f lim ited  am oun ts (11% ) of bonzeno or n aphthalene effect no  
appreciab le ehango in  tbo y ie ld , a lth ou gh  tho nap h th alen e is hydrogenated  to  tetra- 
liydron ap hth alen e (tetra lin ).

P araffin-w ax hydrogenation  is vory  su scep tib lo  to  tom porature, th u s a t  420° C. 
tho y io ld  o f  gasolino is 14% , w liilo  a t  450° C. it  is  71% . T ho gasolino so  produced  is  
90%  paraffinio.

N ap lith en ic  acids from  R u m anian  gas o il under sim ilar cond itions aro con verted  
in to  naphthonos w ith  production  of carbon d ioxido, w liilst  th e  unsaturatods in  
cracked kerosino or korosino +  am yleno aro com plotoly  saturated . T . C. C . T .

925.* Synthetic G asoline P lants in  Germ any. M. N . C onstantinescu . M onit. Petr, 
roum., 1940, 41 , 133-138 .— Tho author estim ates th a t  G erm any w ill produce 2,000,000  
tonn es o f syn th o tic  gasolino in  1940. In  1933 production  w as 296,000 tonnos and  in  
1939 m oro th a n  1,300,000 tonn es. P rod uction  is eq u a lly  d iv ided  am ong thrco groups : 
(1) th e  L eona  p la n ts o f tho I .G . F arb ., (2) tho B ohlon , M agdeburg, Z eitz , and  
Schw arzheido p la n ts o f tho B raunkohlen  B enzino A .-G ., (3) soveral p lan ts in  tho  
R u h r area belon gin g  to  K rupps, R uhr Chem io A .-G ., and tho R h einpreussen  Co., e tc .

T ho h istory  o f tho  d evelop m en t o f tho processes and  tho presen t-d ay  techn ique  
are described. T ho article  is  largely  based  on  a  v is it  b y  tho author to  tho L ouna  
w orks. Tho general schom e of th e  p la n t is  prosented d iagram m atica lly , togeth er  
w ith  som o photographs. T . C. G. T .

926.* H ydrogenation and Petrography of som e L ow -rank Coals from  the W estern  
U nited States. A . E isner, G. C. Sprunk, L . Clarke, M . L . F oin , C. H . F ishor, and
H . H . S torch . U .S. Bur. M ines, Rep. Invest. 3498, M arch 1940.— I t  is p o in ted  ou t 
in  th is  report th a t  tho  tim o m a y  com e w hon potroloum  is loss p len tifu l, and  w hon  
low -rank coa ls a s found in  th e  w estern  U n ite d  S ta tes  w ill becom e an  im portan t 
source o f liq u id  fuo ls and organic chem icals, T here are v a s t  q u an tities of those coals
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availab le  ; in  fa c t, tho lig n ites and  sub-b itum inous doposits o f T exas, N orth  D ak ota , 
M ontana, W yom ing, Colorado, and othor w estern  S ta tes com prise m oro th a n  h a lf o f  
tho  to ta l coa l resources o f tho U n ited  S ta tes .

W hilo thoso coa ls cannot bo u sed  for tho production  of coke, and aro gen era lly  
inferior to  tho coa ls o f tho centra l and  eastern  S ta te s , th e y  can  n everth eless bo 
con verted  in to  liq u id  m otor fuol. H ydrogenation  characteristics o f  a  num ber of  
sam p les, inclu d in g  p ea t, brow n coal, lign ite , su b-b itum inous coa ls , and low -rank  
bitu m in ous coa ls , h avo accord ingly  been  stu d ied . T ho sam ples tested  conta ined  o n ly  
sm a ll proportions of fusain  and  opaque a ttr itu s an d  tho resin con ten t w as m oderate ly  
h igh . 85 -95%  of tho dry, ash-freo coal su b stan ce w as con verted  in to  liq u id  and  
gaseous prod u cts.

T ho highor oxygon  con ten t o f  su b-b itum inous coa l an d  lig n ite  caused  tho  form ation  
of m oro w ater  an d  carbon d ioxido and loss o il th a n  in  tho  caso of b itu m in ous coa l, 
b u t  liquefaction  took  p lace roadily and y ie ld s wero ex ce llen t considering tho  q u a lity  
o f tho coal. H . B . M.

927. P atent on H ydrogenation. S y n th etic  O ils, L td . E .P . 519,722, 4 .4 .40 . A ppl.
31 .8 .38 .— P rod uction  of hydrocarbon o ils from  carbon m onoxid o  and  h ydrogen . A  
gasoou3 m ix tu re  con ta in in g  carbon m onoxido an d  h ydrogen  in  a  ratio  o f  botw eon  
1 : 1 and 1 : 1 - 5  b y  vo lu m e is su b jected  to  a  ca ta ly sed  syn th esiz in g  reaction . A  
p roduct of th e  reaction  boiling botw oon 180 and  330° C ., w h ich  is u sefu l a s a  d iese l 
oil, is segregated  and trea ted  b y  reaction , in  tho  presence o f  a  hydrogenating  ca ta ly st  
in  cond itions sim ilar to  th o se  em p loyed  in  tho first reaction . H . B . M.

Synthetic Products.
928. Patents on  Synthetic Products. E . I .  D u  P o n t do N em ours and  Co. E .P . 
519,381, 26 .3 .40 . A p p l. 21 .9 .38 .— M anufacture o f roaltosam m es b y  reactin g  h yd ro
g en  w ith  m a lto se  and  am m onia or a  prim ary or secon dary  a lip h atic  am ino in  th e  
p resen ce o f a  h y d rogen ation  ca ta ly st .

Société  dos P rod uits A z o té s . E .P . 519,570, 1.4 .40. A p p l. 24 .6 .38 .— D irect m anu
factu re o f su lphur trioxido in  tho liq u id  s ta te  b y  causing  a  gaseous m ixtu ro , c o n 
ta in in g  a t  lea s t  30%  of su lphur d ioxido an d  a t  lea st su ffic ien t o xygon  to  com bine  
thorow ith, to  pass ovor an  a ctiv o  ca ta ly st  su ch  os p la tin u m  or vanad ium  oxid o . T he  
su lphur trioxido form ed is separated  b y  d irect con d en sation  in  tho liqu id  sta to .

G. W . Joh n son . E .P . 519,613, 1 .4 .40 . A p p l. 15.7.38.— P rod uction  of valuab lo  
liq u id  hydrocarbons from  liq u id  carbon m onoxid o  red u ction  products b y  ca ta ly tic  
trea tm en t in  th o  vaporous phase, preferably in  tho presen ce o f h ydrogen , e.g. b y  
crock ing or d estru ctive  hydrogenation . T ho form ation  o f  undesirab le low -m olecular  
hydrocarbons is considerably  reduced  b y  th e  ad d ition  of cy c lic  hydrocarbons b o iling  
w ith in  tho  range o f  m idd le  o ils and  w hich  are a t  lea s t  p a rtly  vaporous undor tho  
reaction  con d ition s.

W . B aird  and  A . G. M urray. E .P . 519,617, 2 .4 .40 . A p p l. 25 .6 .38 .— M anufacture  
of cycio-hoxylbenzth iazylsu lphonom ides b y  ox id izing  a  cyclo-hexylam ino sa lt  o f  m er- 
cap tobenzth iazo lo  in  w hich  each  carbocyclic ring m ay  carry a  m eth y l su b stitu en t.

G . T . M organ and J . S tew art. E .P . 519,660, 2 .4 .40 . A p p l. 28 .9 .38 .— M anufacture  
of m ono-nitro-1 : 3-d iaza lines b y  h ea tin g  a  d in itro-secondary am ine, preferab ly  in  a  
inod ium  of h ig h  b o iling  p o in t, u n til n itrous fum es are ev o lv ed .

F . M eyer. E .P . 519,661, 2 .4 .40 . A p p l. 20 .11.37.— P rocoss for obta in in g  w ater- 
so lub le, p o lyh yd roxy l am ino-arom atic su lphonam ides from  am ino-su lphonam idos b y  
reactin g  an  am ino-arom atic su lphonam ide w ith  a n  aldose.

S o c ie ty  o f Chem ical In d u stry  in  B aslo . E .P . 519,683, 3 .4 .40 . A p p l. 22 .9 .38 .—  
M anufacture o f  m elam ino from  dicyand iam ide or cyanam ido w ith  a d d ition  o f liq u id  
am m onia. T ho conversion  is bogun a t  a  tem perature n o t su b sta n tia lly  a b ove 110° C ., 
an d  thon , w hilo tho am m onia is b oing d ist illed  off, i t  is  com p leted  a t  a  h igher  
tem perature and under a  pressure low er th a n  200 a tom s.



A B S T R A C T S . 2 9 5  a

B akelite , L td . E .P . 519,721, 4.4.40. A ppl. 30.8.38.— D ealky lation  of alkyl-sub- 
s ti tu tc d  phenols to  o b ta in  lower pbonolic hom ologuos by  passing  a  m ix tu re  of hy d ro 
gen an d  a n  a lk y l-su b stitu ted  phonol over a  h ea ted  c a ta ly s t o b tained  solely  by  
h eatin g  n ickel sulphido, or tho  silicate, oxido, o r sulphide of barium , cadm ium , iron, 
alum in ium , o r zinc, in  a  finely d iv ided form  in  a n  a tm osphere  of hydrogen.

E . I .  D u  P o n t do N em ours. E .P . 519,750, 4.4.40. A pp l. 30.9.38.— P re p a ra tio n  
of a lka li m o ta l sa lts  of su lphuric esters of long-chain a lipha tic  alcohols in ex tru d ed  
form  b y  neu tra liz ing  a  su lphuric e s te r  of a  long-chain a lipha tic  alcohol w ith  a  con
cen tra ted  aqueous solu tion  of an  a lka li m o ta l baso, in  tho  presenco of an  in e r t solid 
d iluen t, an d  p re fe rab ly  u n d e r rcducod pressure, a n d  effecting ex tru s io n  of tho  
neu tra lized  m ass in th e  form  of th read s o r noodles.

Socioty of Chemical In d u s try  in  Basic. E .P . 519,770, 5.4.40. A ppl. 14.9.38.—  
M anufacture of derivatives of fluorantheno b y  causing a  halogen su b s titu tio n  p ro d u c t 
of fluorantheno to  re ac t w ith  a  com pound containing a t  lea s t ono hydrogen  a to m  
com bined w ith  n itrogen  a n d  th o  rad ical of a  com pound capablo of being v a tto d .

H o u d ry  Process C orporation. E .P . 519,808, 5.4.40. A ppl. 4.10.38.— M anufacture  
of co n tac t m asses for use  in  tho  trea tm e n t, conversion, o r p roduction  of fluids, includ 
ing  hydrocarbons a n d  tbo ir deriva tives. A zoolitic body is fo nned  from  re a c ta n t 
solu tions an d  a fte rw ards tre a te d  w ith  a  solu tion , incapable of dissolving nuclear 
substance  b y  acid  reaction , and  contain ing a  vo latile  o r un stab le  cation  capablo  of 
base  oxchango. H . B . M.

Refining and Refinery Plant.
929.* Treating High Sulphur Cracked Distillate with Acid Process. P . A . A pgar and
C. A . D ay . Oil Oas J .,  28.3.40, 38 (46), 187.— A descrip tion , w ith  flow shoot and  
te s t- ru n  d a ta , is given of a  S tra teo ld  trea tin g  p la n t in sta lled  a t  a  W atson  (Calif.) 
refinery  a n d  designed to  t r e a t  11,000 b rl. pe r d ay  of heav y  cracked n a p h th a  w ith  
9 lb . of 98%  H jS 0 4 p e r b rl. in  throo stages, a t  30° F ., 30° F ., an d  20° F ., respectively . 
E ach  stage consists of a  chiller, horizon tal refrigerating  co n tacto r a n d  sludgo se ttle r. 
Tho n a p h th a  is cooled to  trea tin g  tem p era tu re  in  a  shell-coil am m onia chiller and  
passed to  th e  con tacto r, whoro acid  an d  d istilla te s  aro rap id ly  c ircu la ted  by  a n  
im peller over tu b es cooled by  am m onia. T he tre a te d  m ate ria l is th en  passed upw ards 
th ro u g h  a  clarifior or rock  packed tow er, w a te r w ashed an d  n eu tra lized  w ith  N aO H  
solution. M ercap tan  su lp h u r w as reduced  in  ono to s t  from  50 to  2 m gm s. p e r 100 
c .c ., w ith  a  trea tin g  an d  polym er loss of 5-54% , a n d  octano num ber loss of 1. 
Caustic soda consum ption for neu tra liza tio n  is 0-06/0-08 lb . por b rl., an d  olectric 
pow er consum ption  0-7/0-9 kw. p e r b rl. C. L . G.

930.* Measuring Internal Diameter of Still Tubes. W . A . H ow ard. Oil Gas J . ,
28.3.40, 38 (46), 78.— T he accu rate  m easurem ent of th o  in te rn a l d iam ete r of s till  
tu b es is reduced by  tho  presence of scale, tho  v a ry in g  leng ths an d  d iam eter, an d  tho  
general inaccessib ility  of such tu bes. A n  in te rn a l electro-caliper h as beon devised 
an d  is now in  uso a t  several refineries. I t  gives d irec t readings in  an y  d iam etrical 
piano, a ccu ra te  m easurem ent of sm all pockets and  grooves, an d  is rugged an d  rap id  
to  m an ip u late . M easurem ent is m ado in th e  de-scalod tu b e  b y  th o  m o tio n  of tw o 
opposing plungers expanded  by  spring  pressure  an d  geared  to  a  com m on ro ta tin g  
sh a ft. A  special ty p e  of w iro-wound p o ten tio m eter is m oun ted  ab o u t th o  ro ta tin g  
sh a ft, and  th e  va ria tio n  in  voltage ob tained  th ro u g h  th o  po ten tio m eter, duo to  tho 
m ovem ent of th o  plungers an d  th e  ro ta tin g  of th e  po ton tiom oter a rm , is tran sm itte d  
b y  a n  electric  cu rren t th rough  a  vo ltm ete r calib ra ted  d iroctly  in  inches. A p a ir  of 
plungers covers a  rango of m easurem ent of J  in ., ex tensions an d  cen trin g  springs 
being prov ided  for larger tubes. A n accuracy of 0-005 in . is possiblo w ith  th is 
in stru m en t. B y  tho  add ition  of su itab le  arm s i t  is possible to  uso tho  in s tru m e n t as 
a  gauge for th o  presence of oversize areas.

A  com plete p ic tu re  of th o  size of tho  tu b e  m ay  bo ob ta in ed  b y  th o  ad d itio n  of 
ex te rn a l tubo  calipers equipped w ith  a  d ial gauge. C. L . G.
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931.* Oxidation of Thiophen-sulphur by Calcium Hypochlorite Solution. E . G. R .
A rdagh, W . H . Bow m an, an d  A. S. W ea th erb u rn . .7. Soc. chem. In d .,  1940, 59, 
27-28.— F ac to rs  influencing tho  p ro p o rtio n  of thiophono-sulphur converted  in to  
su lp h a te  as a  re su lt of tho  ox idative  action  of calcium  hypochlorite  solu tions aro 
discussed. Tho range of p H  values found m o st effective for tho ox idation  of th iophen  
b y  th is  m eth o d  is in tho  neighbourhood of 8 to  7. T . C. G. T .

932. Patent on Refining. N.V. do B ataafscho Petro leum  M aatscbappij. E .P . 
519,397, 20.3.40. A ppl. 21.10.38.—Process for tbo  rem oval of m ercap tans from  an  
a lkaline-roacting  m ercaptido  solution. H . B . M.

Analysis and Testing.

933.* Occurrence of Free Sulphur in Lignite Coke. E . Graofe. Oel u. Kohle, 1940, 
36, 14-19.— Tho presence of free su lp h u r was dem o n stra ted  by  o x trac tin g  sam ples of 
four typos of lignite  coko w ith  carbon disu lph ide an d  rem oving th o  so lven t b y  
evapora tion . Only in  ono easo wero tho  ty p ica l yellow c ry sta ls form ed, tho  o ther 
sam ples y ielding oily  d rops. In  oacli instanco, h o w e v e r , tho  p ro d u c t w as p roved  to  
bo elom entury su lp h u r b y  reac tio n  w ith  a  silver m irror. T h is m eth o d  h a d  to  bo 
used  on accoun t of tho  m inu to  am o u n ts boing d e a lt w ith , tho estim a ted  woight of 
one c ry sta l boing 0-00002 mg. T he articlo  is illu s tra te d  w ith  m icrophotographs.

T . T . D .

934.* Estimation of Lead in Ethyl Fuels. I I .  Siobonock. Oel u . Kohle, 1940, 36, 
16-17.— Tho a u th o r describes a  colorim etric m ethod  w hich tak es on ly  45 m in., 
com pared w ith  tho  4-5  lu \ requ ired  by  tbo s ta n d a rd  m ethod .

T he fuol is tre a te d  w ith  B r and  tho  lead  brom ido converted  in to  n itra te  in  th o  u sual 
m anner. Tho n itra to  so lu tion  is e ith e r ovaporatcd  to  dryness a n d  tak e n  u p  in  
d istilled  w a te r  an d  a  lit t le  H N 0 3, or neu tra lized  w ith  am m onia an d  m ado ju s t  acid  
w ith  H N O j. A n a liq u o t of th is  is trea te d  w ith  on  am m onim n chlorido-glycol buffer, 
an d  s ta n d a rd  sodium  sulpliido so lu tion  added. T his form s a  brow n solution , w hich  
is com pared in  a  colorim otor w ith  a  sim ilarly  tre a te d  s ta n d a rd  load so lu tion  con
ta in in g  0-1 m g. P b /m l.

Tho au th o r describes tho  m odification nocossary w hen dealing  w ith  h igh ly  olefinic 
gasolines. H o contonds th a t  th is  m eth o d  is vory accu rate  a n d  agrees excellen tly  
w ith  th e  g ravim etric  estim ation , while tak in g  one-six th  of tho  tim o. T . T . D .

935. Equilibrium Cell for Investigating Properties of Fluids from Petroleum and 
Natural-gas Reservoirs. K. E ile rts , R . V. Sm ith , an d  R . C. W righ t. U .S. B ur. 
M ines, Rep. Invest. No. 3514, A pril 1940.—Tho term  “ com bination  woll ”  has boon 
ap p lied  to  thoso wells from  w hich gas an d  ligh t volatilo  hydrocarbon  liqu id  in  q u a n 
titie s  of economic significance are recovered a t  a  re la tive ly  high ra tio  of gas to  liquid . 
D uring  tho  courso of dovolopm ent an d  oporation  of such  wolls m an y  now prob lem s 
havo arisen, tho  solution of w hich doponds on  a n  in tim ato  knowledge of th o  c h arac 
teristics of tho  fluids produced  a t  tho  re la tiv e ly  h igh  pressures o b ta in ing  in th o  
reservoirs.

I t  w as found impossiblo to  p red ic t th e  behav iour of those fluids b y  com paring  
th em  w ith  th a t  of low g as-liq u id  ra tio  fluids a t  iden tical pressures an d  tem pera tu res . 
Accordingly, in  order to  o b ta in  tho  dosirod experim ental inform ation , a n  equ ilib rium  
cell was constructed  a t  tho  Pe tro leum  E xp erim en ta l S ta tio n  of tho B u reau  of Mines, 
B artlesville, Ohio.

This rep o rt con ta ins a  full accoun t of tho  coll, w hich is designed to  operato  a t  
pressures u p  to  5000 lb . pe r sq . in . abso lu te  and  for th e  range of tem p era tu res  
com m on in  th e  p roduction  of petro leum . T he cell is capablo of m easuring  dow p o in t, 
sa tu ra tio n  pressure, a n d  specific volum e of hydrocarbon  m ix tu res. In  add ition , 
phases of n a tu ra l hydrocarbon  m ix tu res  in  equilibrium  can  bo prov ided  b y  m eans of 
tho  ap p a ra tu s  for subsequent sam pling  and  analysis by  fractionation .
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I t  is hoped th a t  w hen sufficient experim ental d a ta  liavo been accum ulated , i t  m ay  
bo possible to  m ake  dependable estim ates of tho  pbaso re la tions for higli g as-liq u id  
ra tio  fluids a t  tho  pressures and  tem p era tu res characteris tic  of “  com bination  woll ”  
reservoirs. H . B . M.

936.* New Method of Gas Analysis. W . J. Goodorham . J .  Soc. cliem. In d .,  1940, 
59, 1-8.— Tho sim plest form  of gas analysis can  bo o b tained  b y  passing  gas th ro u g h  
a  series of accu rate  m etros an d  ab so rp tion  reagen ts an d  recording tho  gas flow a fte r  
each absorption .

A ccurate gas m otors bavo boon dovolopod by  tim ing  th o  r a te  of trav o l of a  soap 
film  pushed b y  tho  gas th rough  a  ca lib ra ted  vessel. Tho soap films are produced  b y  
solutions of “  Igepon  ”  an d  “  A erosol,”  these  la t te r  being th e  p ro p rie ta ry  nam es of 
certa in  com plicated  organic sulphonatos.

U sing d iaphragm  pum ps, a  now form  of gas holder m ado of corrugated  m otal rings, 
an d  a  special typo  of governor, averago gas sam ples can  be read ily  collected, s to red  
u n d e r pressure, an d  analysed.

Tho advan tages claim ed for th o  m ethod aro :—
(1) A ccurate  resu lts , w hich can  bo quickly repeated , aro ob tained  in  a  fow m inu tes 

from  stop-w atch  readings.
(2) T here  aro no tap s  or m ercury  to  clean, only reagen ts to  bo replaced.
(3) B reakages do n o t occur ; th o  m oving p a r ts  revolve easily, tho ap p a ra tu s  is n o t 

hand led , and  i t  is com plotoly enclosed.
(4) Now reagen ts , w hich a tta c k  m oreury and  tap  grease, can bo used  (e.g. a c tiv a ted  

n itra tin g  m ix tu re  for u n sa tu rn ted  hydrocarbons).
(5) Tho uso of m ercury , w ith  tho  a tte n d a n t dangers of poisoning, is avoidod.
(6) A ppreciable errors duo to  th e  dissolution of gases in  reagen ts a n d  of abso rp tion  

of carbon  dioxido on tho oxidos aro obviated .
(7) Thero is no appreciab le  dead  spaco in  th e  ap p ara tu s , tbo  soap is ch u m o d  u p  

b y  a  sp ira l, an d  th u s  b rough t m ore read ily  in to  equilibrium  condition  w ith  
tho  gas. T . C. G. T .

937.* Determination of Dissolved Oxygen in Gasoline. W. A . Schulze, J. P. L yon, 
an d  L. C. M orris. Oil Gas J . ,  28.3.40, 38 (46), 149.— A  descrip tion  is given of a  
m odification of th e  m anganous hydrox ide-iod ino  m eth o d  for th o  de te rm in a tio n  of 
oxygen in  w ater, w hich has increased i ts  accuracy  a n d  enab led  i t  to  bo used  for tho 
field tes tin g  of dissolved oxygon in  gasolino. Tho to s t is carried  o u t b y  in troducing  
100 m l. d istilled  w a te r  an d  10 m l. MnSO., so lu tion  (480 gm . M n S 0 i.4 H 20  por litre ) 
in to  a  calib ra ted  sam pling  bo ttlo , rem oving th o  a ir  b y  evacuation , a n d  flushing w ith  
air-frco propano or n itrogen , a n d  7 m l. of allcalino iodido solu tion  (700 gm . K O H  or 
500 gm . N aO H  +  150 gm . ICI p e r litre ), followed b y  8 m l. of d istilled  w a ter. M an
ganous hydroxide is p roc ip itatod  an d  tho  gasolino is in troduced , followed b y  vigorous 
shak ing  for 1 h r. Tho aquoous so lu tion  is carofully  sep a ra ted  an d  tho  lib e ra ted  
iodino t i t r a te d  w ith  s tan d ard  th io su lp h a te  solu tion . W ith  s tra ig h t-ru n  gasolines tho 
to s t is accu rate  to  w ith in  ±  5% , b u t  w ith  cracked gasolines th o  ab so rp tion  of iodino 
b y  tho  u n sa tu ra ted s  p re sen t causes inaccuracies.

F u ll de ta ils  of tho  to s t an d  precau tions necessary  aro givon. C. L . G.

Motor Fuels.
938. Patent on Motor Fuels. A . M cKollar. E . P . 519,855, 8.4.40. A pp l. 4.10.38.—  
P roduction  of a  b lended  fuel b y  dissolving an  a lkali in  alcohol an d  th en  add ing  tho  
re su lt to  a  fa t o r fa tty  acid  u n til  th e  p ro d u c t is n e u tra l. Tho sa id  n e u tra l p ro d u c t is 
usod a s  a  b lend ing  ag en t to  b len d  a  hydrocarbon  fuol w ith  hydrous alcohol.

H . B . M.

Diesel Fuels.
939.* Characteristics of Diesel Fuels Influencing Power and Economy. A . J. B lack 
wood an d  G. H . Cloud. J .  Soc. aut. Engrs, 1940, 46 (2), 49-53.— T his paper p resen ts
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d a ta  obtainod during  a n  oxtonsive fuels research  program m e and  deals vory largely 
w ith  pow er and  fuel econom y obtainod whon using fuels of vary ing  physical and  
chem ical characteristics. E ngine perform ance characteristics, such os smoko, cold 
s ta rtin g , carbon  form ation , rin g  sticking, aro n o t d e a lt w ith . Tlio au th o rs  p resen t 
a ll d a ta  re la tin g  to  fuol econom y on a  volum e basis, in  proforonco to  a  w eight basis, 
as th e y  p o in t o u t th a t  diosol fuels are  invariab ly  sold b y  volum e, an d  resu lts  based 
on w eight aro therefore a p t  to  bo m isleading.

A  selection  of gas oils from  w idely different crudes wero each frac tio n a ted  in to  
four cu ts  of app ro x im ate ly  100° F . boiling range, p roviding in  a ll ab o u t 30 fuols. 
T ho m ajo rity  of tho  te s ts  wero ru n  on a  6-cylinder, 3 J  X 4 |  an te-cham ber engine. 
T ests on  fuols of various m id-boiling p o in ts hav ing  tlio sam o cotano num ber show th a t  
volum etric  fuol oconom y im proves w ith  increasing  m id-boiling po in t, w hich is no 
d o u b t duo to  tho  fac t th a t ,  fo r e ith e r co n stan t g rav ity  or cotano num ber, nil inerouso 
in  m id-boiling p o in t is accom panied b y  a  corresponding increase in  B .T .U .’s pe r 
gallon. A s spocd increases from  S00 to  2400 r.p .rn . tlio effect of cotano nu m b er is 
g radually  reversed, tlio low er-ignition-quality  fuols show ing tlio  b es t voluinotric  
econom y a t  th o  lower speeds, a n d  tho  highor-ignition fuels being h o tte r  a t  tlio h igher 
speeds. I t  is s ta te d  th a t  as speed increases ignition  lag  becom es m oro significant 
an d  consum ption  dev ia tes from  th e  h e a t co n ten t basis in  favour of cotano n u m b er, 
w h ilst a t  tho  lower speeds ignition  lag  is of less im portance, an d  th o  rovorso is tru e . 
T es ts  on tlio effect of v iscosity  on pu m p  leakage show th a t  pow er loss from  th is 
causo can  h o tte r  bo rem edied by  keeping tho  pu m p s in  good m echanical condition 
th a n  b y  using fuol of h igher viscosity .

A ssum ing com plete com bustion, fuol v o la tility  affects tlio specific volum etric  con
su m p tio n  on ly  in so fa r as i t  is re la ted  to  bo a tin g  vnluo and  ignition  q u a lity . A n 
in te res tin g  c h a r t shows tho  cross-relationship of h eatin g  vnluo, ignition q u a lity , and  
v iscosity  to  o th er fuol p roperties com m only availab le  from  routino  fuol inspections.

C. H . S.

Lubricants and Lubrication.
940.* Lubrication oi I.C. Engines with Mineral Oils Compounded with Stabilized 
Vegetable Oils. M. F reu n d  a n d  S t. T ham m . Oel u . Kohle, 1940, 36, 18-22, 55-57.—  
Tho m o st su itab lo  inhibitors a n d  b lends for uso in  engine te s ts  woro do term ined  by  
lab o ra to ry  oxidation . Tho m eth o d  used  was to  pass oxygen a t  2 bubblcs/soc. for 
5 h r. th ro u g h  60 m l. of oil m ain ta in ed  a t  200° C. Specific g rav ity , v iscosity  a t  50°, 
acid  value, an d  Conradson n u m b er wero de te rm ined  before and  a f te r  ox idation , to  
assess s tab ility . Tho oils investiga ted  woro castor oil an d  olivo oil, rapo  oil w ith  and  
w ith o u t inh ib ito rs, and, fo r com parativo  purposes, a  R u m an ian  m ineral lub ricating  
oil. F ro m  tho  resu lts  obtainod i t  w as inferred th a t  in  th o  prosonco of a  su itab lo  
inh ib ito r, rapo  oil is as sa tis fac to ry  as th o  stab le  vegetable  oils.

E ngine te s ts  wore carried  o u t in  a  singlo-cylinder four-stroko w ater-cooled petro l 
engino d irec tly  coupled to  a  dynam o, so th a t  i ts  o u tp u t could bo m easured . Owing 
to  th e  v iscosity  requ irem ents of th e  engine, pu re  rapo oil could n o t bo used  in  i t ,  so 
te s ts  wero ru n  on a  m ix tu re  of rapo  oil a n d  blow n rape, w ith  an d  w ith o u t in h ib ito rs ; 
on  rapo-m incral oil blonds con tain ing  a n  in h ib ito r ; an d  on  soluble castor-rapo- 
m ineral oil blonds.

F u ll tab les aro givon of th o  re su lts  ob tained , an d  photographs illu s tra te  th e  
condition  of tho  cylinder a n d  p is to n  a t  tho  end  of various runs.

Tlio re su lts  of th e  te s ts  show ed th a t  a  g roat im provem ent in  th e  condition  of tho  
engino was a p p aren t if inh ib ito rs wero used, com pared w ith  tho  unstab ilized  vegetable  
oils. C om pared w ith  m ineral oils, ra th e r  m ore carbon  w as dopositod in  th o  com 
b u stio n  cham ber, b u t  analysis of th o  sum p oil and  perform ance of tho  engino woro 
sim ilar. I n  th o  au th o rs’ opinion, stab ilized  rapo oil is q u ite  sa tis fac to ry  for tho 
lu b ricatio n  of I.C . enginos. T . T . D.

Asphalt and Bitumen.
941. Report of the Road Research Board for the Year Ended 31st March, 1939.— Tlio
investiga tion  of soil problem s h as  been continued, and  now a p p ara tu s  has boon
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co n structed  for tak in g  un d istu rb ed  soil sam ples and  for carry ing  o u t consolidation 
te s ts . T he value  of soil surveys has boon confirm ed, a n d  th o  M inistry  of T ran sp o rt 
h as m ode increasing uso of thoso boforo laying now tru n k  roads. L ab o ra to ry  to sts 
ind icato  th a t  m echanical com paction of soil m eroly causes a  reduction  in  air-voids 
an d  does n o t oxpol m oisturo  from  tho  soils, th u s  lim iting  th o  degree of com paction  
ob tainab le . T he add ition  of b inder was found to  cause a  considerable inereaso in 
tho  volumo of a  givon w eight of soil. Expcrionco gained w ith  e a rth  roads stabilized  
w ith  b itum inous emulsions o r concrete ind icated  th a t  i t  is inadvisablo to  lay  
b itum inous stabilized  soil a fte r Ju ly , sinco it  would n o t d ry  o u t properly.

I t  has been  found unnocossary to  uso m any  sizes of siovos for an  aggregate g rading 
analysis, an d  tho  B .S .I. now rocomm ond only tw en ty  sieves, ranging from  200 m osh 
to  3 in ., w hilst for m any  purposes only olovon siovos aro necessary. Tho d istrib u tio n  
of p a rtic le  size in  a  “  singlo-sized ” aggregate can  be expressed in term s of th e  m ean  
sizo an d  s ta n d a rd  dev iation , an d  tliu s a  consisten t degreo of q u a lity  can  bo obtainod 
b y  specifying th o  lim its of v a ria tio n  from  th o  nom inal sizo. T ab les giving tho 
covering pow er of chippings fo r a n y  grading, sizo, o r shape havo boon draw n up , b u t  
th e ir  u til i ty  is lim ited  a t  p re sen t b y  th o  va riab ility  of chipping sizes. T he aggregate 
crushing te s t,  w hich m easures th o  percentage passing a  7-mesh siovo a f te r  crushing 
f - J  in. un d er 40 tons, has beon standard ized . Im provem ents havo beon effected in 
equ ipm en t for m echanical te s ts  on b itum inous m ateria ls , and prelim inary  te s ts  havo 
beon m ade  on tho  tran s ie n t load-testing  m achine to  dup lica te  loads on  th o  roads. 
M arked changes in  th o  m echanical p roperties of aggregate-fillor b inder m ix tu res 
w ith  a n d  w ith o u t san d  havo boon found  to  occur w hen tho  op tim um  p ro portion  of 
tho  filler-bindor co n stitu en t is exceeded. In v estiga tion  of m ethods of designing 
b itum inous m ix tu res  on a  basis of sim ple lab o ra to ry  te s ts  has reached th o  p o in t a t  
w hich i t  is fe lt th a t  full-scale tria ls  aro justified  and arrangem ents have  boon m ado 
for thoso, vary ing  th o  q u a n tity  an d  n a tu re  of th o  binder, filler an d  coorso aggregate 
in  o rder to  v a ry  tho  m echanical p roperties.

T he co-operativo w ork  w ith  th o  A sp h alt R oads A ssociation has been continued  
a n d  th o  range of b itum ens lias been ex ten d ed  to  include somo abnorm al m ate ria ls  
w hich m ay  th ro w  lig h t on  somo facto rs w hich affect norm al b itum ons. F u r th e r  
s tu d y  of tho  visco-elastio p roperties of a sp h a lts  b y  m eans of modified C ouette  an d  
O stw ald  v iscom eters shows th a t  w hen a  b itu m en  is sub jected  to  co n stan t stress tlio 
resu lting  shear exh ib its  olostic, th ixo trop ic , an d  viscous flow com ponents, an d  if 
app lied  for a  sufficient len g th  of tim o, tho  ra te  of shear u ltim a te ly  a tta in s  a  co n stan t 
value. I t  also appears th a t  in com paring ono b itu m en  w ith  an o th er differences in  
p lastic  an d  elastic proportios aro of m oro p ractica l significance th a n  differences in 
tem p era tu re  coefficients of viscosity . Tho m echanical properties of lab o ra to ry  p re 
p a red  m ix tu res aro boing exam ined a n d  com pared w ith  thoso obtainod from  tho  
ro ad . T he essentia l proportios ap p ear to  bo tb o  ra to  of doform ation un d er u n it  
stress, th o  p lastic  flow index, tho  tem p era tu re  coefficient of doform ation, an d  tho  
ex tensib ility . Sections laid  on th e  Colnbrook B y-pass, somo w ith  shortage of fines 
to  accelerate  failure, havo in  general hardened  considerably, as show n by tlio  re s is t
ance to  deform ation , b u t  th is  is n o t show n b y  a  corresponding fall in tho  p en etra tio n  
of tho  recovered b itum en. W ork  h as also boon com m enced on tho  effect of w eather 
on tho properties of bitum ons.

Tho co-oporativo w ork w ith  tho  R oad  T ar R esearch  Com m itteo has been continued 
w ith  sim ilar aim s, and  a n  a tte m p t is being m ado to  re la te  tho  d u rab ility  of ta r  under 
ro ad  conditions to  tho  re su lts  of d u rab ility  te s ts  m ade  in  th o  labora to ry . F o r th is 
purpose ta rs  m ado b y  a  num bor of different processes, o tc., including thoso con
ta in in g  u p  to  10%  of b itum en, have been used. Tho m echanical p roperties of sa ru l- 
f ille r-ta r  m ix tu res havo also been oxam ined. I t  has been found th a t  for b o th  
asphaltic  b itu m en  an d  ta r  b inders th o  tem p era tu re  coefficients of deform ation  of 
lab o ra to ry  p repared  specim ens aro tho  sam o as tho30 of b inders alone. Full-scalo 
w ork  is boing carried  o u t w ith  ta r-ch lo rina ted  ru b b e r m ix tu res in conjunction  w ith  
th o  B ritish  R u b b e r P roducers R esearch  A ssociation. Tho m ethod  of p reparing  th o  
m ix tu res h as a  g roat influence on tho  re su lta n t p ro p e rtie s ; as woll as im proving 
th o  e lastic  recovery of ta rs , ch lorinated  ru b b e r m ark ed ly  increases tho  adhosivo 
proportios. G ranular dispersions of la to x  an d  v u lte x  in  b itu m en  aro also being 
investigated , an d  show increased e lastic  characteristics a n d  adhesion.

V arious technical im provem ents have  beon m ado in  th o  m ethods of analysing  
b itum inous m ix tu res, an d  i t  is found th a t  p u re  benzene gives h o tte r  re su lts  in  recover
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ing  b itu m en  th a n  doos carbon  disulphide, since th e  la t te r  is p a rticu la rly  affected b y  
tho  presenco of w ater. A  technique  has also been  evolved fo r recovering liqu id  
b inders of a  wide range of v iscosity  from  solution.

Tho experim ents to  com pare resu lts  on tho  Colnbrook B y-pass w ith  those on th e  
ro ad  m achine havo boon continued. I n  m an y  cases th e  carp e ts  woro designed a s  tho  
resu lt of road  failures elsewhere, an d  th e ir  unexpected ly  long life m ay  bo duo to  tho  
long tim e allow ed before traffic w as p e rm itted  o r to  tho  accu ra te  carry ing  o u t of 
specifications. Tho w ork  on No. 2 R o ad  M achine, using  solid ru b b er ty res , a  
m odera te  tom poraturo, and  a  con stan tly  w et surfaco, has show n t h a t  i t  places m ateria ls 
in  a  different o rder from  th a t  ob tained  on th o  ro ad , sinco th o  typos of failure found 
aro different. T here  appears to  bo littlo  d o u b t t l ia t  tho  dovolopm ont of th e  b e s t 
typo  of road  m achino m u st includo provision for contro l of tem p era tu re  an d  m oistu re  
conditions sim ilar to  thoso found in  practico , o therw ise serious anom alies arise. I t  
is n o ted  th a t  w ith  failures on  No. 1 R o ad  M achine tho  d isp laced stonos aro in  gonoral 
w ell coated  on  th e ir  undersides w ith  b inder, a n d  th is  m achino an d  No. 3, b o th  w ith  
pneum atic  ty res , roprodueo tho  ty p o  of w ear found  on tho road , a lth o u g h  tho  uso of 
continuous w ot tes tin g  is open to  question.

L ab o ra to ry  te s ts  on th e  use of hydrochloric acid  to  reduce th e  slipporiness of sm ooth 
concrete surfaces havo boon con tinued  on a  fu ll scale, an d  i t  has been  show n th a t  tho 
m eth o d  is p racticab le  an d  cheap. A  considerable am o u n t of w ork  is being  carried  
o u t to  im provo tho  skidding resistance  of w ood-block surfacings, an d  tho  uso of a  
cast-iron  surfaco w ith  m uch  sm aller s tu d s  lias increased  tb o  sidoway forco coefficient 
(s.f.c.) from  0-25 to  0-45. Sinco ty ro -troad  ru b b er hardness a n d  v iscosity  o f  w a te r 
b o th  decrease w ith  rise of tem p era tu re , these  tw o effects te n d  to  cancel each o thor 
w ith  regard  to  tho  s .f .c . ; i t  is also independen t of th e  degree of w otncss of tho  road. 
B y  m eans of tex tu re  p rin ts  i t  h a s  been  found th a t  opon-tox turcd  ta r  or b itum en  
carpe ts show littlo  change, b u t  th a t  tbo  close-toxturod e ith e r becom e progressively 
sm oother o r solf-roughonod owing to  uniform  abrasion . Some of tho  phenom ena 
of slipporiness, such os tbo  largo seasonal varia tions, are  n o t yo t fu lly  understood, an d  
i t  is hoped th a t  fu rth e r d a ta  w ill bo ob tained  on a  spocial 2000 f t .  long skidding track . 
T he tra c k  w ill also form  a  useful calib ra tion  surfaco for tho  various m achines used by  
th o  lab o ra to ry  for s tudy ing  th o  non-skid p roperties of roads, and  w ill be  used  for 
te s ts  for w eathering  only on b itum inous surfacings.

Tho ap p a ra tu s  fo r carry ing  o u t te s ts  on  skidding a t  h igh  speeds w as com ploted 
during  th e  p a s t year, a n d  a  few te s ts  have  beon m ade a t  70 m .p .h . R esu lts  show 
th a t  tbo  s.f.c. continues to  docreaso a t  th o  h igher speeds. B y  m eans of a  catliode-ray  
oscillograph tho  m axim um  norm al pressure  u n d e r a  ty ro  m oving a t  0-40 m .p .h . has 
boon found  to  bo app ro x im ate ly  1-5 tim es th o  infla tion  p ressure. B y  th is  m eans 
also m easurem ents of tho  ho rizon tal shear stresses havo also beon m ado, an d  ono 
in te res tin g  ind ica tion  a lready  ob tained  is th a t  wlioreas thoso stresses aro com pressive 
in  ch aracte r undor a  pneum atic  ty ro , duo to  excess tensilo  forces in  th e  ty ro , tlioy 
aro tensilo  under a  solid tyro .

T he s ta tis tica l investiga tion  of th e  traffic a n d  w eath e r on  tho  Colnbrook B y-pass 
h as been continued, a n d  i t  has  been  found th a t  tho  m o st densoly trafficked strip s  
of tho  30 f t .  w ide ro ad  occur a t  9-10 f t .  from  tho  kerb . A fte r any  prolonged period  
of sunshine th o  tem p era tu re  of th e  road  surface is g rea tly  in  excess of th a t  of th e  
a ir, being h igher th e  d a rk er th e  road , w h ilst in  d u ll w eather i t  approx im ates to  th a t  
of tlio air. Tho low est tom poraturo  observed for a n  a sp h a lt surface w as — 6-5° C., 
a n d  tho  h ighest 48° C. Tho average da ily  loss of stones p e r wook from  tho  Colnbrook 
B y-pass th in  surfacings has been  found  to  bo inversely  p roportiona l to  tho m inim um  
tem p era tu re  for th a t  week. H . G. W .

942. Patents on Asphalt and Bitumen. S tan d ard  Oil D evelopm ent C orporation. 
E .P . 519,463, 27.3.40. A ppl. 15.9.38. Im p ro v em en t in tho  adliosivity  of b itum inous 
com positions com prising a  b itu m en  cu tb ack  o r em ulsion by  tho  ad d itio n  of a  phenolic 
com pound of a  m otal.

N aam loozo Y onnootschap M aatschappij to t  Bohoer on E xp lo ita tio  V an  Octrooien. 
E .P . 519,549, 29.3.40. A ppl. 3.10.38.— A  b inder consisting of a  m ix tu re  of finely
div ided, inorganic m ate ria l and  a n  organic b itum inous substance  capablo of py ro ly tic
reac tio n  is inco rpora ted  w ith  a  m ass of glass fibres to  produce a  tough , stro n g  p ro duct 
of low density . H . B . M.
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Special Products.
943.* Recent Development in the Field o! Synthetic Rubber. H. M ark. Chcm. and  
In d .,  1940, 59, 89-90.—Tho artic le  rep resen ts a  d igest of a  review  p resen ted  to  tho  
M ontreal section  of tho  Society of Chem ical In d u s try . D evelopm ents in  p roduction  
a n d  th e  desirable featu res of tho  sy n th e tic  ru b b ers  aro ou tlined . T . C. G. T .

944. Studies oi Carbon-black. V. Effect of Gas Composition on Production and 
Properties oi Carbon Obtained by Non-Impingement Methods. L. M. Pidgoon. Canad. 
J .  Res., 1939,17, 353-363.-—-Lam p-black is produced  from  hydrocarbon  gases, m eth an e, 
e thy lene, an d  propane, b y  b u rn ing  thorn  in  re s tr ic ted  a ir supp ly . Tho carbon  is 
rem oved from  tho b u rn t gases by  filtra tion . M axim um  yields a re  o b tained  w hen th o  
com bustion  tubo  is h e a ted  o x tem a lly  a t  550-1100° C /a n d  whon an  a ir/gas ra tio  sligh tly  
below  theo re tical is used. U nder these  conditions th o  yields aro e thy lene  8-3 lb ./ 
1000 cu. f t .,  85%  m eth an e  +  15%  othano  : 3-9 lb ., 70%  propane +  30%  bu tan o  
-  131b.

Tho carbon  from  b u rn ing  olefins rosom blcs carbon-black  in  i ts  ab ility  to  reinforce 
rubber, w hilst tho  carbon from  paraffins resem bles lam p-b lack  an d  does n o t reinforce 
rubber.

E x p erim en ta l d a ta  aro sum m arized in  tab les a n d  graplis, an d  a  d iagram  of tho 
com bustion  ap p a ra tu s  is includod. T . C. G. T .

Coal and Shale.
945. Patent on Coal. N.V. Niouwe Octrooi M aatschappij. E .P . 519,310, 21.3.40. 
A ppl. 17.9.38.— Process for th e  p roduction  of coko w ith  a  vory low volatilo  con ten t. 
A hydrocarbon  m ix tu re  is sep a ra ted  b y  h eatin g  in to  a  rolativoly ligh t vaporous p a r t  
a n d  a  re la tive ly  h e av y  liq u id  p a r t.  Tho vaporous p a r t  is cracked an d  th e  p roducts 
aro cooled. Tho h eav ies t fractions a re  th ereafte r sep a ra ted  in  liqu id  form  an d  passod 
in to  one or m ore liq u id  c racking cham bers in  w hich crack ing  to  coko is effected whilo 
passing h e a t carrier gas th e re th ro u g h . H. B . M.

Economics and Statistics.
940.* Rumania’s Internal Consumption of Petroleum Products. A non. M onit. P itr . 
roum ., 1940, 41, 189-196.— R u m an ia ’s ow n consum ption  of pe tro leum  p ro d u c ts  is 
tab u la te d  for each  of th o  to n  y ears 1930-1939. I n  1939 th o  hom o consum ption  was 
1,784,750 tonnos (out of a  to ta l  p roduction  of 5,962,321 tonnes), consisting of : ligh t 
gasolino 134,228 ; h eavy  gasoline 29,353 ; korosino 193,903 ; ga3 oil 126,836 ; special 
fuels 133,264; h eavy  fuol 1,077,235; lub ricating  oil 25,253; a sp h a lt 45 ,348; w ax  
3814; an d  coko 15,516.

Tho increase in  consum ption  from  1,674,046 tonnes in  1938 is shared  b y  a ll 
p ro ducts w ith  tho  exceptions of hoavy sp ir it  an d  coko, b o th  of w hich reg ister declining 
consum ption.

Over th e  te n  years figures recorded th e  m ost n o tab le  increase h as  boen th a t  of 
a sp h a lt. I n  1930 only 6701 tonnes of th is  p ro d u c t woro consum ed, aga in st 45,348 
tonnes in  1939. T his represen ts 577%  increase, com pared w ith  only 42%  increase in 
th o  g ran d  to ta l  consum ption.

F u rth e r  tab les i llu s tra te  tho  am o u n t of each p ro d u c t co n trib u ted  to  hom o con
sum ption  b y  m o st of tho  oil com panies operating  in R um an ia , an d  also th o  am oun ts 
consum ed by  thoso com panies for tho ir own uso. T . C. G. T .

947.* Developments in the Prices of Rumanian Petroleum Products During 1939.
A non. M onit. P itr . roum ., 1940, 41, 123-130.— Tlio gradual increase in  tho  prices 
com m anded b y  exported  R u m an ian  pe tro leum  p ro d u c ts  during  1939 show s a  rap id  
increase during  tho  critica l m on ths of th e  sum m er. M otor sp ir it in  p a rticu la r  show ing 
moro th a n  100%  increase betw een M arch an d  Decem ber.

Tho prices aro closely analysed  a n d  discussed in  re la tio n  to  th e  fluctuation  of th e  
A m erican prices an d  to  th o  in te rn a tio n al situ a tio n . Tho artic le  consists largely  of 
tab les of prices w hich should bo consulted. T . C. G. T.
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948. Survey oi Fuel Consumption at Refineries in 1938. G. R . H opkins. U .S . B ur. 
M ines, R ep. Invest. 3485, Dec. 1939.— A ccording to  th is rep o rt tho  averago am o u n t 
of h oa t u n its  requ ired  to  refine a  b a rre l of crude oil rose from  562,000 B .T .U . in  1937 
to  567,000 B .T .U . in  1938. T his increase w as duo chiefly to  tho  decline in  to ta l  ru n s 
to  stills . A dditional erudo ru n s  givo lower avorago h o a t requ irem ents because th o y  
involvo com paratively  sm all a m oun ts of aux iliary  h e a t an d  also because thoy  rep resen t 
sim plo to p p in g  arrangem ents. T hus i t  is th a t  tho  decline of 1-6% in  crude ru n s to  
stills in  1938 reflected on ly  a n  0-4%  decreaso in  to ta l  h e a t consum ption. Tho rise  in  
avorago h e a t requ irem en t pe r barre l m igh t also bo p a r tly  exp lained  b y  tho  fac t th a t  
tho aggregate  y ield  of com plex p ro ducts requ iring  m oro operating  step s to  produce 
increased  in  1938 by  ab o u t 1% . I n  sp ite , however, of tho  influence of crude ru n s 
on avorago b e a t requ irem en ts, tlicro w as n o ted  definite  im provem ent in firing 
efficiency, due to  increased uso of hcat-oxcliangors, tho developm ent of com bination  
u n its , and  tbo  tre n d  from  solid to  gaseous fuels. H . B . M.
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Lubricants and Lubrication. B y Jam es I .  Glower. P p . v iii 464. M cGraw-Hill
P ublishing Co., L td ., London. 1939. Price 33s.

A considerable am o u n t of w ork has beon published  on th o  sub jects of lub rican ts  
an d  lubrication , m o stly  sca tte red  in  scientific an d  technical jou rnals for tho 
inform ation  of thoso engaged on m oro fu ndam en ta l p roblem s, b u t  tlicro is s till  a  
p au city  of lite ra tu re  dealing w ith  th em  in  a  com prehensive m annor w hich  is 
su itab lo  for tho  p ractica l engineer.

M ost books of th is  n a tu re  aro u sua lly  unbalanced , in th a t  thoy  oithor have  a  
strong  leaning tow ards tho  cliomical an d  physical side of th e  s tu d y  of lub rican ts , 
o r thoy  are  overw eighted w ith  p ractica l engineering dotails dealing w ith  tho  sub ject 
of lub rication  itself. No criticism  of th is book can  bo m ado on th is  score, as tho 
au th o r has show n him solf to  possess a  wide knowledgo of b o th  branches.

Few  users of lubrican ts havo m oro th a n  a n  obscure idea  of tho  sourco, p ro d u c
tion , an d  refining of petro leum  an d  i ts  p ro ducts , an d  th o  first th ree  ch ap ters  of 
th is  volm no deal w ith  thoso sub jects clearly  an d  qu ite  ad eq u a te ly  for tho  purpose  
in  m ind. A descrip tion  of tho  physical a n d  chem ical proportios of th o  flxod oils 
an d  fa ts , together w ith  tho ir refining an d  uses for com pounding purposos, th en  
follows.

Tho m a jo rity  of books on lub rican ts a re  co n ten t to  describe tho  m an u fac tu re  of 
greases as a n  a r t  w hich depends largely  on th e  experience of tho m aker, b u t  tho  
a u th o r explains how tho  m anufactu re  of b o th  limo-baso and  soda-baso groasos has 
now passed  in to  th e  hands of tho  lab o ra to ry  chem ist, who, w ith  th e  a id  of scientific 
tem peratu re-m easuring  and  contro l in stru m en ts, im proved weighing an d  m easuring  
devices, an d  easily  regu la ted  s team -hea ted  k e ttles , is ab le  to  govern  h is m othods 
scientifically. T h a t section  of tho ch ap ter w hich deals w ith  physical te s ts  is 
com prehensive, and  a  valuable tab le  is givon of tho classification, com position, and  
uses of various classes of groasos for m an y  purposos.

No book on th is su b jec t w ould bo com plete if i t  d id  no t include a  descrip tion  of 
tho  s ta n d a rd  chem ical and  physical te s ts  em ployed in  tho evaluation  of lub ricating  
oils, b u t  in  th is  case moro a tte n tio n  has been given to  tho  significance of such  te s ts  
th a n  to  tho ir dotails, w hich la t te r  in form ation  can be obtained b y  tu rn in g  to  th o  
A.S.T.M . official references w hich arc given in  each case. Care has been  tak e n  to  
exp lain  th a t  th e  resu lts  of such te s ts  m ay  boar littlo  re la tio n  to  a c tu a l servico 
perform ance, an d  th a t  thoy  give no ind ication  of tho lub ricating  valuo of oils. 
Tho m echanical tes tin g  of lub rican ts is also d e a lt w ith  in a  clear m annor, a n d  tho  
A lm en, T im ken, and  S .A .E . m achines for tes tin g  ex trem e pressure lub rican ts , as 
woll as tho  H erschel in stru m en t, a re  described, b u t  i t  is em phasized th a t  thoso aro 
capablo of ovaluating  lubrican ts only in  te rm s of w ear, scuffing, seizure, a n d  p e r
haps film  stren g th . Tho au th o r has wisely refrained from  expressing an  opinion 
as to  w hether any  correlation  of re su lts  is possiblo betw een  th em , o r w hether 
reproducible readings can  bo ob tained  from  an y  p a rticu la r  a p p a ra tu s  w ith  any  
degree of accuracy.

I n  tho  chap ters dealing w ith  tho  fundam en ta ls of lubrication , th o  principlos of 
th e  various ty p es of friction m ot w ith  in  m oving p a rts , an d  of v iscosity  an d  shear, 
aro explained clearly  an d  sim ply. T he accepted  conception of oil-film  form ation  
a n d  film  ru p tu re  aro also described in  deta il, an d  p rac tica l h in ts  aro givon in 
regard  to  grooving. Engineers w ill also find brief h in ts  on  th e  lub rication  of b a ll 
an d  ro ller bearings in  th e  succeeding chap ter.

Two sub jects w hich aro of considerable econom ic im portance to  b u lk  oil-users 
a re  oil purification  a n d  also sto ring  a n d  handling. In  describing m echanical 
purifiers such  as g rav ity  se ttle rs , centrifuging p lan t, pressure and  stream lino filters, 
an d  o th er devices, readers are  w arned th a t  lub ricating  oils becom e unfit for fu rtbo r 
uso, n o t because th o y  “ w ear o u t ”  o r lose th o ir lubricating  p roperties , b u t  on 
accoun t of th o  fac t th a t  th ey  undergo certa in  chem ical an d  physical changes w hich 
m ay  bo aggrava ted  b y  catalysis, qu ite  a p a r t  from  a n y  question  of con tam ination  
w ith  foreign substances. F o r  th e  guidanco of thoso  responsible fo r s to ring  oil in
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b u lk , a  d e ta iled  d iagram  of a  cen tra l oil-storngo liouso is given an d  o th er m eans of 
storage are  discussed.

Thoso portions of th is  book w hich will appeal m o st to  tho  engineer are, first, 
C hap ter IX , w hich deals w ith  oiling and  greasing appliances com m encing w ith  th e  
sim pio oil-cup an d  groaso-gun, an d  leading u p  to  tho  m ost com plicated  m eth o d s of 
lubrication  for a ll typos of m acliinory and  p lan t, an d  also C hapters X I I -X V I , 
w hich togothor fill p rac tica lly  h a lf of th e  volum e.

I n  thoso la te r  chap ters  aro to  be  found descrip tions of tho  arran g em en t and  
construction  of s team  onginos and  tu rb in es, in ternal-com bustion  engines, com- 
pressors an d  refrigeration  m achinery , as woll as th e ir lubrication  problem s, such 
as  is ra re ly  m et w ith  in such d e ta il in  technical books of th is character. In  w riting  
of th o  in te rn a l an d  ex te rn a l lu b ricatio n  of s team  enginos, th o  a u th o r  has d e a lt 
fu lly  w ith  tho  various m ethods an d  devices, w hich dopend on h e a t, prossuro, 
centrifugal force, absorp tion , baffling, a n d  filtra tion , for tho  purpose of separa ting  
oil from  steam  an d  co ndonsa to ; a  su b jec t which, a lthough  i t  m ay  scarce ly  be 
classified un d er tho  heading of lubrication , is, nevertheless, tlio d irec t re su lt of 
essentia l lubrication , an d  is of oxtrom o im portance to  tho  s team  ongineor.

Tho various m othods of lubrication  of in ternal-com bustion  enginos aro d e a lt 
w ith  fu lly  an d  tlio  cycles of operations an d  tho  typos of fuols aro also tak e n  in to  
consideration . F in a lly  th e  causo of rin g  sticking, blow-by, cylinder w ear and  ring  
w oar aro discussed in  an  intorosting  m anner.

Somo readers will find, no dou b t, m uch  w hich is fam ilia r to  th em  in th is  book, 
b u t  th o  a u th o r  claim s no th in g  m ore th a n  th a t  i t  is “  essontially  p rac tica l ”— p re 
sum ably  th is  is tho  reason w hy no roforonces to  cognate lite ra tu re  aro given-—and  
th a t  i t  is in ten d ed  as a  book of reforonco for “  buyers, sellers an d  users of 
lu b rican ts  an d  fo r thoso who design an d  o p era te  m ach inery .”

T his book can  bo h igh ly  com m ended n o t on ly  to  such  readers, b u t  also as a  
p rac tica l trea tise  to  s tu d en ts  of engineering an d  pe tro leum  science, an d  to  thoso 
th eo ris ts  whoso knowlodgo of lub rican ts  an d  lu b ricatio n  does n o t o x tend  boyond 
lab o ra to ry  technique.

Tho d iagram s an d  draw ings a re  very  c lear indeed, p a rticu la rly  in  d e ta il, a n d  tho 
p r in t a n d  blocks aro up  to  th o  pub lishers’ u sua l h igh s tan d ard . A . IV. N a sh .

B O O K  R E C E I V E D

Oil and Petroleum Year Book, 1940. W alter E . Skinner, 15 D ow gato H ill, London,
E .C .4 . Prico  10s.
Tho prosont volum o is tho  th irty -firs t an n u al issue of tills well-know n year-book  

of reference to  th o  com m ercial s tru c tu re  of tho  oil in d u stry . W ith  ono exception, 
a ll th o  custom ary  featu res of previous volum es aro included. Tho exception  is tho 
section  of s ta tis tic s  of com pany  crudo p rod u c tio n , tho  inclusion of w hich w as p ro 
h ib ited  in  th e  n a tio n a l in te rests.

T ho com pany  records section  covers references to  775 com panios engaged in  ovory 
b ran ch  of th o  in d u stry  th ro u g h o u t tho  w orld, an d  is supp lem en ted  b y  com prehensive 
lis ts  of th o  nam es of m ore th a n  3300 execu tives connocted w ith  tlieso com panios, 
O ther useful sections include a  lis t of 813 trad o  nam es of p ro p rie ta ry  potro leum  
p ro ducts , S ta tis tics  of W orld  Crudo P ro d uction  sinco 1931, an d  a  Glossary of 
T echnical T erm s.
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TELEG RA PH IC ADDRESS.
Telegrams and  cables for the  In stitu te  should be addressed : 

“  I n s t p e t e c h  B i r m i n g h a m . ”

N E W  FORMS OF TRANSFER.
The tem porary forms of application for Transfer from one cate

gory of membership to  another, which were used during 1939, are 
no longer accepted by the Council. The Council lias approved a 
new Form  of Application for transfer, requiring particulars of a 
candidate’s experience and  qualifications obtained subsequent to  
the  date of election or previous transfer. This Form  m ust carry 
two supporting signatures from Fellows, Members or Associate 
Members of the Institu te.

Copies of the Transfer Form  are obtainable from the Secretary.

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 w ith 
the By-laws the proposals will not be considered un til the lapse of 
a t  least one m onth subsequent to  the  issue of this Journal, during 
which any Fellow, Member, or Associate Member may communicate 
by  le tte r to  the  Secretary, for the confidential information 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.
Gib b s , E ric  Clarence, Engineer, 15, W orsley R oad, H am pstead , London, 

N .W . 3. (Pilot-Officer, R .A .F .V .R .) (C. B . Horwood.)
H aw o btii, Alfred Jo h n , B .Sc., A .R.S.M ., Geologist, c/o th e  B u rm ah  Oil Co., 

L td ., Chauk, U pper B u rm a. (J . C oates; T . J . F . Armstrong) (Trans, 
to A .M .)

J e f f r e y s , L ynn  J o h n  Lewis, Chem ist, T he P harm acy , 213, N eath  R oad , 
B rito n  F erry , G lam. (IF. C. M itch e ll; A . E . Holley.)

L e w is , R o b ert I l lty d , B .Sc., Chem ist, c/o  A siatic Petro leum  Co., L td ., S t. 
H elens C ourt, G reat S t. H elens, London, E .C. 3. (E . C. W illiam s ; J .
Kewley.)

M ii.es , L eonard, C hem ist, 55, C ounty  R oad, O rm skirk, L ancs. ( Vigzol Oil 
R efining Co., L td .) (P . B il to n ; S . E llim an .)

Moon , Aloe, E ngineer, c/o M essrs. Shell-M ex <fe B .P ., L td ., Shell-M ex H ouse, 
London, W .C.2. (It. G. Strickland ; H . E . Priston.)

Moore, L ancelot Frederick, M anager, 22, M atham  R oad, E a s t  Moseley, 
Surrey . (IF. B . D ick  <!• Co., L td .) (J . C. Jennings ; A . J .  Sear.)

P in d e r , Jo h n  C u thbert, A .I.C ., Chem ist, 63, M arshall Drive, Bram coto, 
N ottingham . (British Celanese, L td.) (J . E . H aslam  ; H . S . K iernan.) 

R oughsedoe , N orm an D onovan, M anager, “  Conway ”  S ilksw orth  Lane, 
S underland, Co. D urham . (Sunderland Oil Co., Ltd.) (R. B . Hobson ;
F. J .  Cox.)
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Standards

THE TINTOMETER LTD., THE COLOUR LABORATORY, SALISBURY

G E O P H Y S I C A L  S U R V E Y S
by moans of Gravimetric, Seismic, Electrical, Magnetic Methods

W e especially draw attention to the 

GRAVIM ETERS  

we manufacture, sell, and use on contract

AKTIEBOLAGET ELEKTRISK MALMLETNING
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S t e e l s  s p e c i a l l y  s u i t a b l e  

f o r  t h e  O i l  I n d u s t r y

M A N G A N E S E  S T E E L
for Sprocket W heels, Pulleys,

TRADEMARK e *C’

N O N - C O R R O D I N G
S T E E L  for Thermowells

H E A T - R E S I S T I N G
S T E E L S  for Tube Supports, 

Heat Exchangers, etc.

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

S H E F F IE L D ..................... EN G LA N D
D am per Plates and 
Frames of Hadfields 

Era H .R .3  ”  Steel

No. 2334

A  N E W  A . S . T . M .  P U B L I C A T I O N

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

A  R é s u m é  o f  P r e s e n t  I n f o r m a t i o n

The primary purpose of this new publication of the American 
Society for Testing Materials is to stress important problems 
on which research and testing work should be developed 
to result in standardized testing procedure and specifica
tion requirements.
Comprising six authoritative papers by outstanding tech
nologists, the book covers the subjects of Gasoline, Diesel 
Fuels, Fuel Oils, Lubricating Oils, Lubricating Greases, and 
Fuel and Lubricating Oils for Spark-lgnition Aircraft Engines.

P rice S  s . (post free )

O b ta in a b le  f r o m  

T H E  I N S T I T U T E  O F  P E T R O L E U M

c/o The University, Edgbaston, Birmingham, 15

Kindly mention this Journal when communicating with Advertisers.



P U B L I C A T I O N S  O F

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

S t a n d a r d s  o n  P e t r o l e u m  P r o d u c t s  a n d  L u b r i c a n t s  

( 1 9 3 9  E d n . )

The 1939 edition gives in their latest ap proved  form sixty-tw o  
test methods, ten specifications and tw o  lists of definitions of 
terms relating to petroleum  and to m aterials fo r roads and p a ve 
ments. The 1939 report D -2 details numerous changes in the 
standards and there are given discussions on gum and tetra-elhyl 
lead.

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

S i g n i f i c a n c e  o f  T e s t s  o n  P e t r o l e u m  P r o d u c t s .
Price 4s. 2d . post free.

S y m p o s i u m  o n  L u b r i c a n t s ,  1 9 3 7 .

Price 5s. 8d . post free.

S y m p o s i u m  o n  M o t o r  L u b r i c a n t s ,  1 9 3 3 .
Price 5s. 2d . post free.

V i s c o s i t y - T e m p e r a t u r e  C h a r t s .

C hart A :  S aybolt Universal V iscosity (2 0  b y  16 in.)—tem perature  
range, — 3 0 °  F. to +  4 5 0 °  F .; viscosity range, 3 3  to 1 0 0 ,0 0 0 ,0 0 0  
S aybolt Universal Seconds.

C hart B: S aybolt Universal A b rid g ed  ( 8 i  b y  11 in .)-tem p eratu re  
range, - 1 0 °  F. to +  3 5 0 °  F .; viscosity range, 3 3  to 1 0 0 ,0 0 0  seconds.

Chart C : Kinematic Viscosity, H igh Range (2 0  b y  16 in .J-fem pera- 
ture range, -  3 0 °  F. to +  4 5 0 °  F .; viscosity range, 2 to 2 0 ,0 0 0 ,0 0 0  
centistokes.

Chart D : Kinematic Viscosity, Low Range (2 0  by 16 in.)—tem pera
ture range, -  3 0 °  F. to +  4 5 0 °  F . ; viscosity range, 0 .4  to 100 
centistokes.

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

C hart B ............................................................. Price 9s. 6d . per pad of 50 .

A ll the above pub lica tion s are  o bta inable  from

T H E  I N S T I T U T E  O F  P E T R O L E U M
c/o TH E U N IV E R S IT Y  O F  B IR M IN G H A M  

ED G B A ST O N , B IR M IN G H A M , 15
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The Whessoe Foundry and Engineering Co. Ltd. Darlington and London

TANK AND REFINERY PLANT BUILDERS

Kindly mention this Journal when communicating with Advertisers.
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HEAT TRANSFER EQUIPM ENT

D esig n ed  specifically  fo r  th e  H e a tin g , C o o lin g  a n d  C o n 
d en sin g  o f W a te r , L iquors , O il, V a p o u r , S team  a n d  G ases: 
m ad e  p rin c ip a lly  in  th e  Shell a n d  T u b e , W o lf , D o u b le  
T u b e  a n d  R ack  T y pes.

T h e  a p p a ra tu s  is b u ilt  w ith  C ast I ro n , S teel a n d  N o n - 
F erro u s m etals, a n d  is e q u ip p e d  w ith  F ixed  o r W ith d raw ab le  
T u b e  N ests a n d  F ixed  o r  F lo a tin g  T u b e  H eaders.

W h esso e  H e a t  T ra n s fe r  E q u ip m e n t is d esigned  a n d  b u ilt 
fo r  th e  P e tro le u m , G as, C o k in g  a n d  C h em ica l In d u stries .

I t  co m b in es h ig h  p e rfo rm a n ce  w ith  accessib ility  a n d  ease 
o f c lean ing .

A ll en q u irie s  w ill receive th e  m o st care fu l a tte n tio n  o f  th e  
W h esso e  tech n ica l staff.



O I L

P L A N T S

C O M P L E T E

F O R :

A t m o s p h e r i c  a n d  V a c u u m  D is t i l la t io n

C r a c k in g

R e f o r m in g

R e v e r s io n

S t a b i l i z a t io n

C h e m ic a l  T r e a t m e n t

A. F. CRAIG & CO.
P A I S L E Y  a n d  L O N D O N

LTD.

R epresenting  in Eu rope :

T h e  W in k le r -K o c h  E n g in e e r in g  C o ., U .S .A .
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r «no» you .111 b« interested Id Use parforranc* of dra. aorks. •Card.aU* Kodei

STEAM RIG PERFORMANCE

DOUBLE QUICK "RUN-UP1

FRICTION CLUTCH OPERATED!

NO SHOCK-LOAD

rARDWELLMFG.fO.INC.
fO*Ml«Ly AHSttll PNOOUCtS MFG. COr P O. frw* JOOI • Okie AJ+mtm -AUSTIEl.-, «1CMTA - 'CABOSTttt*. Nt» TOCX

W ic l . i t » ,  K a n sa s , U . S . A .

W. W. W. Drilling Company
Caalrarrm -- As/snn .......OU a Cat Wall, -a—*

Cleurvrotrr, Kanaoa

Card.ell Manufacturing Co«*t*ny, Inc. P.O. irn»tr 2001 »icMtk, Xanaaa

Or. header 16th, rigged up this df-a. .ork* and drilled ■ U-3A* bole for surface pipe and set 197 feet of 10-3/** pipe, »a .sited for ceeer.t to set and started drilling operation? again on Deceeber 19th, drilling a9* hole to a depth of 3.309 feet and ran 5*- 0D drill string. The .all■as eoepitted to this depth and ceeenjed January 1st. The tl*e requiredIn drilling this .ell .as a eery good average for U-e Silica Field.

Needless to say, >e are .ell plcaced .lib the dr*, aorks.
tour* »ery truly,

Vi A>i> su J5 3 ^> ^ k iv

V. «ert.orthDrilling Coapar.y

TWO-SPEED DRIVE

SMOOTH. FLEXIBLE POWER

..- IESPEED AND POWER SATISFIES

•  The two-speed friction clutch drive to the drum, rotary table drive friction 
clutch, countershaft brake and automatic rotary table brake are hydraulically controlled.
No gears to shift with the hydraulic transmission; the engine throttle controls the entire range of power to the draw works.

The new dual safety brakes will operat^ indepandently and hold tha full capacity load should one brake fail.
Model L draw works is recommended for rotary drilling to 3.500 feet with A'A" drill pipe or to 4.500 feet with 3H drill pipe 
and for workovar jobs to 8.OO0 feet, using 2f$" tubing

FAST DRILLING SPEED

F .J. OLSON, Export Manager. 570 Lexington Aven..N .Y. City. Cable Address: "C ardstecl.”
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'HE reliability of N E T T LE  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 m*y well find that a trial of NETTLE

will provide a solution.

SPECIALLY SU I TAB LE 
FOR OIL REFINERIES

JOHN G. STEIN & CO. LTD., BONNYBRIDGE, SCOTLAND
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COMPLETE
P E T R O L E U M  R E F I N E R Y

PLANTS

F o r —

A t m o s p h e r i c  a n d  V a c u u m  D is t i l la t io n  

G a s  F r a c t io n a t io n  a n d  R e c o v e r y  

S t a b i l i s a t io n

C h e m ic a l  T r e a t m e n t  o f  D i s t i l la t e s  

A lk y la t io n

P e r c o  C o p p e r  S w e e t e n in g ,  D e s u lp h u r is a t io n  

a n d  D e h y d r o g e n a t io n  

A c e t o n e  B e n z o l  D e w a x in g  

F u r f u r a l  R e f in in g

e t c . ,  e t c . ,  e t c .

FOSTER WHEELER LTD.
A L D W Y C H  H O U SE , L O N D O N , W .C .2

TELEPHONE: HOLBORN 2527-8-9 

A ssocia ted  C o m p a n ie s :

FOSTER W H E E L E R  CORPORATION, U.S.A.
FOSTER WHEELER, LIMITED, C A N A D A  
FOSTER WHEELER, S.A. FR A N C E
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N O W  R E A D Y

P u b lish ed  M a y  2 8 , 1940. Thirty-first Y ea r.

C on ta in s all th e  latest in fo rm atio n  up  
to  .w ith in  a few days o f publica tion .

OIL & PETROLEUM YEAR BOOK
1 9 4 0

C o m p iled  b y  W A L T E R  E . S K I N N E R

P u b lish ed  A n n u a lly  in M a y . Price Ten Shillings Net.
Post Free Inland 10s. 6d. ; Abroad 11s.

531 pages. In  D em y 8vo, b o u n d  in RED C loth .

The International Standard Reference Book on the 
World’s Oil Industry

C o m p le te  a n d  u p - to -d a te  p a r t ic u la r s  o f 
775 E N G L IS H , A M E R IC A N  a n d  F O R E IG N  C O M P A N IE S , 

operating  in all parts of th e  w orld.
(Producers, Refiners, T ransporte rs, D ealers and O il F inance C om panies).
Lists are also given of the  Officials con n ec ted  w ith  th e  C om panies, and 
com prise 2,686 D irectors, 365 Secretaries, 286 C o n su ltan ts, M anagers, 

A gents, Sec., th e ir nam es and  addresses and  C om pany  connections.
B R A N D S  A N D  M A R K E T  N A M E S  

List of 813 T rade nam es of P etro leum  P roducts m arke ted  by  th e  various
com panies.

T E C H N I C A L  G L O S S A R Y
U p-to-date  d ictionary  of 141 technical term s and w ords pecu liar to  the

O il Industry .
W O R L D ’S C R U D E  O IL  P R O D U C T IO N

T ab le  show ing th e  p ro d u c tio n  of each co u n try  for n ine  years ending 
D ecem ber 31, 1939.

B U Y E R S ’ G U ID E
A  D irectory  con tain ing  the  nam es and  addresses of 90 o f the  p rincipal 
com panies engaged in the O il Industry  analysed un d er 275 headings. 
T hese  include th e  p rincipal M anufac tu rers and E xporters of O ilfield

E quipm ent.

T h e  P a r t ic u la r s  o f  e a c h  C o m p a n y  in c lu d e  th e  D ir e c to r s  a n d  o th e r  
o ffic ia ls , d a te  e s ta b lish e d , lo c a t io n  o f  p r o p e r ty ,  o r  d e s c r ip t io n  o f 
b u s in e ss , p ro d u c t io n ,  d e s c r ip t io n  o f  w o r k  in  p ro g re s s ,  c a p a c i ty  o f  
r e f in e r ie s ,  c a p ita l ,  d iv id e n d s  a n d  f in a n c ia l  p o s i t io n  a s  d is c lo s e d  b y  
la te s t  a c c o u n ts ,  h ig h e s t  a n d  lo w e s t  p r ic e s  o f  th e  s h a r e s  f o r  th e  la s t  

th r e e  y e a r s  a n d  la te s t  p r ic e .

To be obtained from all Booksellers, or direct from the Publisher,

W A L T E R  E .  S K I N N E R  

1 5 ,  D o w g a t e  H i l l ,  L o n d o n ,  E .C .4 .
Phone: Central 1929
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A. C. GRONBECK
R e p r e s e n t i n g :  THE LUMMUS COMPANY

Bush House, Aldwyeh, London, W. C. 2
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V

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

W h e n  Y o u  U s e  a  B A K E R  

R O T A R Y  W A L L  S C R A P E R

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

STRONG ☆  SAFE ☆  SIMPLE TO 
OPERATE ☆  ECO N O M ICA L TO USE

Here Are Some of the E v e r y d a y  Field 
Applications for this Outstanding Tool:
• Cutting Out Sections of Drillable Pipe
• Enlarging Holes for Casing
• Enlarging Holes for Gravel Packing
• Bottlenecking for Cement Jobs
• Cleaning-Up Oil Sands
• Setting Cement Plugs
• Directional Drilling
• Water Shut-Off Tests
• Setting Liners
S E E  th e  B A K E R  S E C T IO N  of 
th e  C O M P O S IT E  C A T A L O G

AND  DON'T FORGET . . . The Baker W a ll Scraper  is 
R ea lly  'T W O  TO OLS IN O N E" . . . A s  b y  m e re ly  c h a n g 
in g  b la d es , converts the  W a ll S craper in to  a  BAKER  
W ALL SAM PLER  . . .  a  d e v ice  that a c tu a lly  ta ke s  cores 
trom the s id e  w a lls  ot a n y  u n c a se d  h o le . For C o m p le te  
D etails C ontact N earest B aker  Office or R ep resen ta tive .

B A K E R  O I L  T O O L S ,  I N C .
MAIN OFFICE AND FACTORY: 6000 South Boyle Avenue 

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

Box 3048, Houston, Texas 
EXPORT SALES OFFICE: 19 Rector Street, New York, N. Y.
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SCHLUMBERGER ELECTRICAL CORING
France.— S o c ié té  d e  P r o s p e c t io n  

É le c t r iq u e .  3 0 ,  r u e  F a b e r t ,  &  4 2  r u e  
S t .  D o m i n iq u e ,  P a r is .

U .S . A . — S c h lu m b e r g e r  W e ll  S u r v e y in g  
C o r p o r a t io n ,  2 7 2 0  L e e la n d ,  H o u s t o n  
( T e x a s ) .

Principal Local Offices : L o n g  B e a c h , 
B a k e r s f ie ld ,  O k la h o m a  C i ty ,  N e w  
Y o rk ,  C o r p u s  C h r i s t i ,  D a l la s ,  
S h r e v e p o r t ,  M a t t o o n .

V e n e z u e l a . — P .  B a y le , S c h lu m b e r g e r  
E le c t r ic a l  C o r i n g  M e th o d s ,  V illa  
P r o s e le c ,  M a r a c a ib o .

T r i n i d a d ,  B . W .I . — S c h lu m b e r g e r  E le c 
t r i c a l  C o r in g  M e th o d s ,  P .O .  B o x  N o .  
2 5 , S a n  F e r n a n d o .

C o l o m b i a . — H .  R a p p a r t ,  A p a r ta d o  1 0 3 1 , 
B o c o t a .

A r g e n t i n e . — G .  C u i c h a r d o t ,  S c h l u m 
b e r g e r  E le c t r ic a l  C o r i n g  M e th o d s ,  
COMODORO RiVADAVlA.

M o r o c c o . — S o c ié té  d e  P r o s p e c t io n  
É le c t r iq u e ,  P r o c é d é s  S c h l u m b e r g e r ,  
P e t it je a n .

R u m a n i a . — A . P o i r a u l t ,  18 S t r a d a  
B r a t ia n u ,  C a m p in a  ( P r a h o v a ) .

H u n g a r y . — C .  S c h e ib l i ,  M a d a c h  I m r e  
T e r  7, B u d a p e s t .

I r a q . — L .  B e a u f o r t ,  S c h l u m b e r g e r  E n 
g in e e r ,  Q a iy a r a h .

A s s a m . — A . C o u r e t ,  D ig b o i .

B u r m a . — L .  B o r d â t ,  K h o d a u n c .

N e t h e r l a n d s  E a s t  I n d i e s . — S c h l u m 
b e r g e r  E le c t r ic a l  C o r in g  M e th o d s ,  73, 
B o e k i t  K e t j i l ,  P aLe m b a n G ( S u m a t r a ) .

N o r t h - W e s t  I n d i a . — P .  R o g e z ,  P .O .  
B o x  272, K a r a c h i ( I n d i a ) .

S c h lu m b e r g e r  M e th o d s  a ls o  a p p l ie d  in  : U .S .S .R . ,  J a p a n ,  I ta ly ,  P o la n d ,  Y u g o s la v ia ,  

E g y p t  a n d  B r i t i s h  N o r t h  B o rn e o .

World-Wide Licensees, W .  C H R I S T I E  &  6 R E Y  L T D .
F O U R  L I O Y D S  A V E N U E ,  LON D O N ,  E. C. 5 .

Q U S  W A S H I N G

Aiott Plants are e ffi

c i e n t l y  and c o n t in u o u s ly  

washing m illions o f  gallons 

o f  Petroleum products da ily . 

Designed fo r any capacity . 

M ay we subm it schem es to 

su it your needs ?

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

u s  C o u n t e r - C  u r r e n t  P l a n t
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