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G eology

1. Form ation of Hydrocarbons from  F a tty  Acids by A lpha-Particle B om bardm ent.
C. W . Sheppard  and  W . L. W hitehead . B ull. A m er. A ss. Petrol. Oeol., 1946, 30, 32. 
— This p ap er describes some o f th e  resu lts  o b tained  to  d a te  in  th e  A m erican 
Petro leum  In s t i tu te  research p ro jec t 43c, dealing w ith  th e  possib ility  o f a  rad ioactive  
origin of petroleum .

F o u r m em bers of th e  sa tu ra ted  fa tty  acid series were sub jected  to  bom bardm en t 
in  tu rn  from  a lpha-particles. The la t te r  were ob tained  from  capsules o f rad o n  gas, 
a rranged  in  a su itab le  app ara tu s .

The experim ents are described, an d  th e  p roducts identified are  listed , as fa r as th ey
could be determ ined. E . N . T.

2. Subm arine Slumping and Location of Oil Bodies. R . W . F airbridge. B u ll. A m er. 
A ss. Petrol. Oeol., 1946, 30, 84.— The a u th o r suggests th a t  a  s tu d y  of subm arine 
slum ping effects m ay  assist in  th e  discovery an d  ap praisa l o f oil p rospects, The 
paleogeographical occurrences o f slum ping seem  to  have  been a n  associated  factor 
in oil form ation. The C arpath ian  and  Caucasus areas a re  c ited  as excellent exam ples 
of th is  phenom enon. E . N . T.

3. Conodonts as Palseozoic Guide Fossils. S. P . E llison, J n r .  B u ll. A m er. Ass. 
Petrol. Oeol., 1946, 30, 93.— 80 Conodont genera a re  lis ted , w ith  sketches a n d  no tes 
o f th e ir  geologic tim e ranges. T he use o f conodonts as m ethods o f s tra tig rap h ic
identification  are discussed, w ith  p a rticu la r reference to  th e  D evonian. E . N. T.

4. Origin of C ontinental Shelves. J .  H . F . U m bgrove. B u ll. A m er. A ss. Petrol. 
Oeol., 1946, 30, 249.— Alm ost everyw here th e  real edge of a  co n tinen t lies a b o u t 200 
m etres below sea-level. T h a t is to  say  th a t  th e  con tinen ts a re  bordered  by  shallow  
p latfo rm s, whose to ta l  area  is ab o u t 10,000,000 square kilom etres.

These co n tinen ta l shelves can  be accounted  for b y  spasm odic w arpings hav ing  tak e n  
place along th e  co n tinen ta l border, causing subm ergence of th e  edges of th e  con tinen ts. 
I t  is suggested th a t  th e  periodic action  o f sub -crusta l convection cu rren ts m ay  account

5. Porosity through D olom itization. K . K . L andes. B ull. A m er. A ss. Petrol. Oeol., 
1946, 30, 305.— A num ber o f oilfields in  th e  U n ited  S ta te s  produce from  locally  
dolom itized lim estones. N otab le  exam ples are th e  T ren to n  field o f Ohio and  In d ian a  
an d  th e  A dam s and  Deep R iver fields in  M ichigan. P rev ious theories advanced  to  
exp lain  th e  porosity  due to  locally  dolom itized zones in  lim estones a re  inadequate . 
I t  is suggested th a t  local d iastrophism  m ay  have  p roduced  m aste r fissures in  th e

for th is  phenom enon. E . N . T.
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lim estones, an d  a rtesian  cu rren ts c irculated  upw ards from  deeper dolom ites in to  
th e  lim estones. These w aters m ay  have replaced some of th e  lim estone b y  dolom ite 
th a t  is locally porous where there  has been an  excess of solution over p recip ita tion . 
F rom  th e  p o in t of view o f exploration, i t  is suggested th a t  a d ry  hole in  which the  
lim estone sam ples con tain  m ore th a n  average m agnesium  carbonate  should encourage 
exploration  la te ra lly  in  th e  hope of finding tru e  dolom ites. E . N. T.

6. Studies on Redox Potential oi M arine Sediments. C. E . Zobell. B ull. Amer. 
A ss. Petrol. Oeol., 1946, 30, 477.— The redox p o ten tia l is a  q u an tita tiv e  m easure of 
th e  s ta te  o f a  reversible oxidation-reduction  system . I t  is m easured in  volts and  
term ed  E h, where

(Ox.)
E h =  E 0 -f- 0-03 log (Red.)

In  th is  equation  E„ and  0-03 are constan ts and  (Ox.) and  (Red.) are concentrations 
of th e  oxidized and  reduced form s o f th e  system s. W hen (Ox.) =  (Red.), or when 
th e  system  is 50%  in  th e  oxidized and  50%  in  th e  reduced sta tes, E h =  E 0. Thus, 
E  can  be defined as th e  E h o f a  reversible O /R  system  which is h a lf  reduced.

The redox p o ten tia l is an  expression o f th e  reducing in tensity  or electron-escaping 
tendency of a  system , which are d istinc t from  th e  reducing capacity  or poise of a 
system .

T echniques for estim ating  th e  redox p o ten tia l and  reducing capacity  w ith  indicator 
dyes are outlined, as well as e lectrom etric  m ethods. A ccuracy of determ ination  
w ith  m arine m ud sam ples is no greater th a n  ±0-01-0-05 volts. The E h of recent 
m arine sedim ents varies betw een -f 0-350 and  -0 -5 0 0  volts, and  th e  p H  ranges from 
6-4 to  9-5. N egative E h values are characteristic  o f fine sedim ents, rich in  organic 
m a tte r  and  bacteria . Positive  E h values ten d  to  occur in coarse, w ell-oxygenated 
m aterial.

The s tu d y  of th e  redox po ten tia ls of sedim ents m ay  be of g reat significance in  the  
problem  o f petro leum  origin. E . N. T.

7. T ransform ation of Organic M aterial into Petroleum  under Geological Conditions 
(The Geological Fence). B. B. Cox. B ull. Am er. A ss. Petrol. Oeol., 1946, 30, 645.— 
This outline sum m arizes th e  p resen t position  of th e  problem  of petro leum  genesis, 
which is being investigated  under th e  Am erican Petro leum  In s titu te  F undam enta l 
R esearch P ro ject No. 43.

The lim iting conditions considered are those of m arine environm ent, relatively 
low pressures and  tem pera tu res o f form ation, an d  th e  tim e factor. Knowledge of 
these m atte rs  is fairly  definite, b u t details of th e  processes and  actual reactions leading 
to  th e  form ation  of petro leum  from  organic m a tte r  are still unknown.

The possible processes of conversion are those of rad ioactiv ity , bacteria l action 
and  catalysis. The evidence regarding each of these processes is sum m arized, and 
suggestions for fu tu re  s tu d y  in  chem istry, physics, and  biology are made.

E . N. T.

8. Grain Roundness— A Valuable Geologic Tool. G. R ittenhouse. B ull. Am er. Ass. 
Petrol. Oeol. 1946, 30, 1192.— The roundness of heavy  m inerals can be used as a 
valuable tool in  geologic work, particu larly  in exploration  for-gas and  oil.

Exam ples are given to  illu stra te  how in th e  A ppalachian Basin roundness has been 
used to  d ifferentiate  producing zones and  help in te rp re t th e  geologic h isto ry  of the  
area. E . N . T.

9. Geologists’ Place in Service. P . H . Price. B ull. Amer. A ss. Petrol. Oeol., 1946,
30, 1115.—Geologists were used in  th e  la te  war, b o th  in uniform  and as civilians, to
a far g reater e x ten t th a n  in th e  1914-18 war.

However, the  po ten tia l value o f th e  geologist in  tim e of w ar as well as in peacetim e 
has no t ye t been fully realized in  official circles. E . N. T.

10. Expanding Activities of Paleontologists. J .  R . Sandidge. B ull. Am er. Ass.
Petrol. Oeol., 1946, 30, 1088.— Econom ic paleontologists were originally em ployed as
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m icroscopists for th e  rou tine  exam ination  o f well sam ples. T oday  th ey  are  being 
given considerably  w ider scope an d  responsibilities.

Pa leontologists are p rov id ing  useful appraisals of s tra tig rap h ic  h is to ry  for ex p lo ra 
tio n  an d  exp lo ita tion  w ork, and  th e ir  w ork in  these  fields is likely to  expand .

E . N . T.

11. Publication of Geophysical Case H istories. H . C. Cortes. B u ll. A m er. A ss. 
Petrol. Oeol., 1946, 30, 1095.— The need exists for publish ing m ore geophysical case 
h istories. I t  is suggestecbthat a  p lan  can be followed for th is  p ub lica tion  w hich will 
ensure th a t  no inform ation  th a t  a  com pany wishes to  w ithhold  will be published, 
while a t  th e  sam e tim e  prov id ing  useful d a ta  for w orkers an d  s tu d en ts  in  th is  field.

E . N . T.

12. The Geological A ttack. M. G. Cheney. B u ll. A m er. A ss. Petrol. Oeol., 1946, 30, 
1077.— This is th e  p residen tial address of th e  th ir ty -firs t ann u al m eeting  o f th e  
A m erican Association o f P etro leum  Geologists, which w as held in Chicago on A pril 2, 
1946.

The au th o r outlines th e  applications o f geologic science, p a rticu la rly  w ith  re la tio n  
to  th e  oil in d ustry . E . N . T .

13. Pre-Selm a Upper Cretaceous S tratigraphy of W . A labam a. W . H . M onroe, L. C. 
Conant, and  D. H . Eargle. B u ll. A m er. A ss. Petrol. Oeol., 1946, 30, 187.— The pre- 
Selm a U pper C retaceous beds o f w estern  A labam a have long been d iv ided  in to  th e  
Tuscaloosa and  E u taw  form ations, b u t recen t field work shows th a t  six unconform able 
s tra tig rap h ic  u n its  can  be m apped. These are, going down, th e  E u taw , M cShan, 
Gordo, Coker, Eoline, an d  C ottondale form ations. D etails of lithology are  given.

E . N . T.

14. M ineralogy of Late Upper Cretaceous, Paleocene, and Eocene Sandstones of Los 
Banos D istrict, W est Border of San Joaquin Valley, California. S. N. D aviess. B u ll. 
A m er. A ss. Petrol. Oeol., 1946, 30, 63.— The heavy  m ineral com position o f 192 ou tcrop 
and  core sam ples from  Los B anos sandstones o f la te  U pper C retaceous, Paleocene, 
and  Eocene age is tab u la ted . The conclusion is m ade th a t  a s tu d y  o f th e  m ineralogy 
o f these  sedim ents does n o t p erm it s tra tig rap h ic  d ifferentiation.

I t  is in te resting  to  no te  th a t  th e  m inerals p resen t seem to  have been derived from  
b o th  easte rn  an d  w estern  sources. E . N . T.

15. Miocene Conglomerates of Puente and San Jose Hills, California. A. O. W oodford, 
T . G. M oran, J .  S. Shelton. B ull. A m er. A ss. Petrol. Oeol., 1946, 30, 514.— The 
P u en te  and  San Jose  H ills form  a trian g u lar up lan d  th a t  rises above th e  Los Angeles, 
San Gabriel, and  o ther physiographic basins eas t and  sou th east o f th e  c ity  o f Los 
Angeles. Most of th e  conglom erates of th e  m iddle Miocene T opanga form ation  and  
th e  U pper Miocene P u en te  fo rm ation  are  in th e  form  of th ick  lenses, w ith  pebbles 
an d  boulders of p lu tonic, and  m etam orphic  rocks.

I t  is p robable th a t  th e  basin  w hich included th e  p resen t a rea  of these  hills received 
debris from  th e  n o rth  an d  eas t during  Miocene tim es, an d  th e  transgressing  shore 
line m oved slowly in land, crossing th e  p resen t n o rth east m arg in  o f th e  hills in  early  
an d  m iddle P u en te  tim e. E . N . T.

16. G ram p’s Field, A rchuleta County, Colorado. W . A. W aldschm id t. B u ll. A m er. 
Petrol. Oeol., 1946, 30, 561.— The oilfield of th is  nam e w as discovered in  Colorado in  
1935. Oil comes from  th e  U pper Cretaceous D ak o ta  sandstone, of which th e  p roducing 
th ick n ess is 152 ft. The producing a rea  is 127 acres, all p riv a te ly  owned. All wells 
are  a t  an  average heigh t of m ore th a n  8000 ft. above sea level, and  th e  average hole 
d e p th  is 1250 ft.

T o ta l p roduction  from  G ram p’s field up  to  J a n u a ry  1945 has been 2,124,202 brl. 
The s tru c tu re  is an  eas t-w est fau lt crossing a  n o rth -so u th  an tic linal axis. E . N . T.

17. Correlation of Paleozoic Rocks Across Las Anim as Arch in  Baca, Las Anim as, 
and O trero Counties, Colorado. J .  C. M aher. B u ll. A m er. Ass. Petrol. Oeol., 1946, 
30, 1756.— The H ankins No. 1 well in  S.E . B aca county , Colorado, p en e tra te d  Perm ian ,
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Pennsy lvan ian , Ivlississipian, and  Ordovician rocks and  w as abandoned a t  6171 ft 
in  th e  A rbuckle lim estone. This well was low on th e  sou theast flank o f th e  L as 
A nim as arch, and  wells drilled near th e  crest of th e  arch showed th a t  m ore th an  three- 
q u arte rs  of th is  sequence is absen t there , whore Perm ian  overlies th in  Arbuckle s tra ta , 
underla in  by  th e  pre-C am brian.

On th e  w est o f th e  arch M ississipian form ations overly th e  Ordovician. E . N. T.

18. K inderhook Dolomite of Sedgwick County, K ansas. W . A. Ver W iebe. B ull. 
Am er. A ss. Petrol. Geol., 1946, 30, 1747.— The K inderhook dolom ite of Sedgwick 
county , T exas, has given oil from  several wells. I t  has been variously  called W ester - 
field, Misener, Viola, and  H u n to n  in th e  p ast, b u t th e  w riter suggests th a t  i t  is definitely 
K inderhook  in  age. E . N . T.

19. Siluro-Devonian S tra ta  in  Central K ansas. H a ll Taylor. B ull. A m er. A ss. 
Petrol. Geol., 1946, 30, 1221.— The Siluro-D evonian H u n to n  Lim estone and  overlying 
M isener sandstone occur in  th e  subsurface over m uch o f C entral K ansas. They are 
only approx im ate ly  equ ivalen t to  O klahom a form ations o f th e  sam e nam e.

In  some areas these  beds are oil reservoir rocks. The lithology, correlations, and 
a real ex ten t o f th e  form ations a re  described.

In  n o rth -cen tra l K ansas th e  H u n to n  is dolom itic. I t  th in s  southw estw ards from  
several h u ndred  feet to  no th ing . T he H u n to n  o f sou th -cen tral K ansas is norm ally  
less th a n  60 f t  th ick , and  is n o t d irectly  connected w ith  th e  n o rth ern  beds. I t  is 
here p robab ly  S ilurian in  age. E . N . T.

20. Buried Pre-C am brian Hills in N.E. B arton County, Central K ansas. R . F . W alters. 
B u ll. A m er. A ss. Petrol. GeolT, 1946, 30, 660.— Six buried  pre-C am brian hills have 
been defined by  drilling in th e  K ra ft-P ru sa , B eaver, and  Bloomer oilfields. These are 
flat-topped  q u artz ite  m odanocks on a  C am brian peneplain eroded across pre-C am brian 
quartz ite , schist, g ran ite , syenite , granite-gneiss, and  pegm atite. The hills are now 
buried  under 3300 f t o f Pensy lvan ian , P erm ian  an d  Cretaceous rocks. Oil comes 
from  Pennsy lvan ian  lim estones, shore-line sands of th e  Pennsylvanian , m arine 
conglom erate, Cam bro-O rdovician dolom ite and residual sand, an d  pre-C am brian 
q u artz ite .

The s tru c tu ra l rela tionsh ip  o f th e  buried  hills to  th e  overlying sedim ents is 
exhaustively  analyzed. E . N . T.

21. Fossil P lan ts and Jurassic-C retaceous Boundary in M ontana and Alberta. R . W.
Brow n. B ull. Amer. A ss. Petrol. Geol., 1946, 30, 238.— Fossil p lan ts  seem to  indicate 
th a t  there  is an  unconform ity  in th e  basal p a r t  o f th e  K ootenai form ation  in M ontana, 
an d  a t  th e  base o f th e  B lairm ore fo rm ation  in  Canada.

T his unconform ity  p robably  m arks th e  Ju rassic-C retaceous boundary . E . N. T.

22. Ellis, Amsden, and Big Snowy Group, Ju d ith  Basin, M ontana. P . T. W alton. 
B u ll. Am er. A ss. Petrol. Geol., 1946, 30, 1294.— The Ju d ith  B asin area  of Central 
M ontana is a  topographic and  s tru c tu ra l low. G ently  n o rth east dipping U pper 
Cretaceous Colorado shale beds occupy m ost o f th e  Ju d ith  B asin, b u t outcrops of 
steeper, older form ations are found in th e  surrounding m ountains.

The Big Snowy group is d ivided in to  th e  H eath , O tter, K ibbey, and  Charles fo rm a
tions, in descending order. I t  lies disconform ably on th e  M adison in th e  southern  
p a r t  o f th e  area.

The u p per m arine A m sden lim estone overlaps successively th e  lower Am sden red- 
beds and  th e  upper Big Snowy beds.

The E llis is a  transgressive m arine deposit resting  on a  Ju rassic  m arine evaporite  
series in  th e  easte rn  p a r t  of th e  area, and  overlapping th e  Am sden, th e  Big Snowy 
m em bers, and  th e  M adison a t  o ther localities. E . N. T.

23. Algse Reefs in  Cape Rock of Ogallala Form ation on Llano Estacado P lateau, New 
Mexico, and Texas. W . A. Price, M. K . E lias, and  J .  C. F rye. B u ll. Am er. A ss. 
Petrol. Geol., 1946, 30, 1742.— R eef bodies have been found in th e  Ogallala cap rock 
on th e  L lano E stacado  p la teau  of New Mexico and  Texas sim ilar to  those previously 
described from  a  lim estone in  th e  sam e position  in K ansas and  elsewhere on th e  
N orthern  H igh P lains.
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T he characteristic  concretionary  stru c tu res of th e  reefs is described, and  a syngenetic 
o rigin upheld  for th e  banded  concretionary  bodies. E . N . T.

24. S tratigraphy oi Upper Nehalem River Basin, N.W. Oregon. W . C. W arren  and  
H . N orb isra th . B ull. Am er. A ss. Petrol. Oeol., 1946, 30, 213.— The rock sequence of 
th e  U pper N ehalem  river basin  is here d ivided in to  th ree  d is tin c t groups, sep ara ted  
b y  unconform ities. The oldest group is th e  T illam ook Eocene volcanic series, w hich is 
followed b y  a b e lt o f sedim ents ranging in  age from  U pper Eocene to  M iddle Miocene. 
T he youngest group is th a t  of th e  Columbia R iver b asa lts , which a re  o f M iddle Miocene 
age. E . N . T.

25. Lower Pennsylvanian Terminology in Central Texas. R . C. Spivey and  T. G. 
R oberts . B ull. Am er. A ss. Petrol. Oeol., 1946, 30, 181.-—T he presence o f fusiform  
fusulinids in  M arble Fa lls  lim estone shows th a t  th is  fo rm ation  is post-M orrow  in age. 
L am pasas is n o t ap p ropria te  as a  series nam e, so e levation  of th e  A toka  fo rm ation  of 
O klahom a to  A toka  series, and  use o f th is  te rm  in C entral T exas is proposed.

E . N . T.

26. Geology of K aty  Field, W aller, H arris, and Fort Bend Counties, Texas. A. P .
Allison and  others. B ull. Am er. A ss. Petrol. Oeol., 1946, 30, 157.— The K a ty  field, 
35 m iles n o r th  of H ouston , w as discovered in  1935. The productive  a rea  is ab o u t
30,000 acres in ex ten t, and  con tains th e  m ost im p o rtan t gas-condensate reserve in th e  
U n ited  S ta tes.

The stru c tu re  is a  broad, un fau lted  anticline. G as-condensate and  oil are p roduced 
betw een dep ths o f 6250 and  7450 f t  from  Y egua sands.

On Ju ly  1, 1945, 85 wells h ad  been com pleted in  th is  field, of which 44 gave gas, 
29 gave oil, and  12 were dry . A t th is  d a te  th e  average daily  allow able p roduction  
from  th is  field w as 1000 b rl of oil, 14,000 brl of condensate, and  450 m illion cu. f t  of
gas, of which 85%  is being re tu rn ed  to  th e  reservoir. E . N . T.

27. S tratigraphy of W aller and H arris Counties, Texas. R . L. B eckelhym er. B u ll. 
A m er. A ss. Petrol. Oeol., 1946, 30, 52.— In  th e  Wallei* and  H arris  counties, T exas, a 
th ickness of 11,004 f t  of G ulf C oast P la in  form ations a re  know n, rang ing  from  th e  
Lissie fo rm ation  (Pleistocene) to  th e  W ilcox (Eocene). The w rite r describes all 
possible m ethods o f classifying and  subdivid ing these  sedim ents. E . N . T.

28. Lower Middle Ordovician of S.W. Virginia and N.E. Tennessee. C. E . P ro u ty . 
B ull. Am er. A ss. Petrol. Oeol., 1946, 30, 1140.— The lower m iddle O rdovician o f S.W . 
V irginia and  N .E . Tennessee can be div ided up in to  29 lithologic an d  faunal un its .

T he tw o m edian be lts  d irectly  au toch thonous to  th e  Saltv ille  th ru s t  show th e  m ost 
com plete sections.

D etailed  sections m easured along seven be lts  are com pared w ith  th e  revised  s ta n d a rd  
section  of Tazewell C ounty, V irginia, and  th e  s tra tig rap h y  is exam ined in  deta il.

I t  is concluded th a t  th e  cu rren t classification of m ajor boundaries in V irginia and  
Tennessee should aw ait fu rth er com parisons w ith  th e  s ta n d a rd  sections. E . N . T.

29. Late Paleozoic and Early Mesozoic S tratigraphy of U inta M ountains, U tah . H . D.
T hom as and  M. L. K rueger. B ull. Am er. Ass. Petrol. Oeol., 1946, 30, 1254.— A t th e  
w estern  end o f th e  U in ta  M ountains th e  Ju rassic  form ations are, going upw ards : 
N ugget sandstone, Twin Creek lim estone, P reuss redbeds, S tum p sandstone, and  
M orrison form ation.

Going eastw ard  along th e  m ountains, i t  is found th a t  th e  N ugget sandstone persists, 
b u t is called th e  N avajo  ; th e  Twin Creek lim estone in te rtongues w ith  th e  Carm el 
re d b e d s ; th e  P reuss redbeds grade in to  th e  cross-bedded E n tra d a  sa n d s to n e ; th e  
S tum p sandstone grades in to  C urtiss shales and  lim esto n es; th e  M orrison th in s  and  
becom es less conglom eratic. E . N . T.

30. R ecent Investigations by United States Geological Survey of Petroleum  Possibilities 
in  A laska, j .  c .  R eed. B u ll. Am er. A ss. Petrol. Oeol., 1946, 30, 1433.— As a  w ar 
em ergency m easure th e  U n ited  S ta tes Geological Survey in 1944 and  1945 exam ined
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th e  oil possibilities of several areas in A laska. These were th e  G ulf of A laska area, 
th e  A laska Peninsula^C ook In le t area, an d  n o rth e rn  A laska.

In  th e  G ulf of A laska area  th e  oil accum ulations will be confined to  T ertia ry  s tra ta . 
In  th e  A laska Peninsula-C ook In le t region Ju rassic  rocks overly a  possible source in 
th e  Triassic lim estone. In  N o rthern  A laska exploration  work is being carried  on 
b y  th e  N av y  D epartm en t in  N aval Petro leum  R eserve No. 4. H ere th ere  is a 
g rea t a rea  of gen tly  folded Cretaceous rocks.

I t  is concluded th a t  m uch add itional inform ation  m u st be gathered  before i t  is 
possible for geologists to  e stim ate  th e  p o ten tia l oil reserves o f A laska. E . N . T.

31. Tectonic Fram ew ork of Northwest South Am erica. F . E . Von Estorff. B ull. 
Am er. A ss. Petrol. Oeol., 1946, 30, 581.— This pap er is a discussion of th e  tectonics 
which have  influenced th e  area  betw een L a titu d e  12° N o rth  and  6° South, and  Longi
tu d es 66° and  82° W est. I t  covers all of Colombia and  E cuador, and  p a r ts  of P anam a, 
Venezuela, B razil, and  Peru .

I t  is concluded th a t  th ere  are tw o m ajor trends, o rien ta ted  a t  approx im ate ly  
N . 40° E . and  N. 30° W . These tren d s are continuous over large areas and  in tersect a t  
ab ou t 70°. These tren d s  p ro b ab ly  reflect th e  o rien tation  of large c rusta l blocks, 
and  have a  profound influence on th e  sedim ents an d  consequently  th e  accum ulation 
o f oil. E . N . T.

32. San Pedro Oil Field, Province of Salta, N. A rgentina. L. C. R eed. B ull. Amer. 
Ass. Petrol. Oeol., 1946, 30, 591.— The San Pedro oilfield is th e  m ost im p o rtan t of th e  
n o rth e rn  A rgentina  fields. There are seven fields in th is  area  which have betw een 
th em  accounted  for some 10% of th e  to ta l  oil production  of A rgentina. San Pedro 
h ad  produced 12,941,259 b rl of oil up  to  th e  end of 1944.

Geologically, i t  is situ a ted  in  th e  Perm o-Carboniferous T arija  basin, in  which there  
is p robably  as m uch as 30,000 f t o f sedim ents. The oil reservoirs are in th e  glacial 
sedim ents of th e  Perm o-Carboniferous, th e  oil source rocks being p robably  D evonian. 
The s tru c tu res are ty p ica lly  th ru s t-fau lted  anticlines.

The T arija  B asin fields are rem arkable for th e  g rea t age d isp a rity  betw een th e  
fo rm ation  of th e  source beds, in th e  D evonian, and th e  first folding, in th e  la te  T ertiary , 
which could have  caused accum ulation. E . N . T.

33. Micropalaeontology of Upper Cretaceous and Paleocene in W . Ecuador. H . E.
T halm ann. B ull. Am er. A ss. Petrol. Oeol., 1946, 30, 337.— In  th e  w estern, coastal 
a rea  o f E cuador, th e  U pper Cretaceous is p resen t as th e  Callo and  G uayaquil fo rm a
tions, and  th e  Paleocene is represented  by  th e  E stanc ia  form ation. This paper gives 
no tes on th e  lithology and  microfossil con ten t of each of these form ations, which are 
v ery  poor in  m icrofauna when com pared w ith  th e  equivalent s tra ta  in n o rth ern  P eru  
and  Colombia. E . N . T.

34. Geological Reconnaissance of S.E. Peru. V. Oppenheim er. B ull. Am er. A-ss.
Petrol. Oeol., 1946, 30, 254.— This paper gives th e  resu lts of a geological reconnaissance 
m ade across th e  Cordillera de V ilcanota and  th e  Cordillera de C arabaya of so u th 
eastern  Peru .

The regional geology is largely represented  by  pre-C am brian schists and  quartz ites, 
overlain by  O rdovician slates. U pper Paleozoic shales and  sandstones occur to  the  
w est o f th e  section, and  to  th e  eas t there  are v a s t T ertiary  plains.

S truc tu ra lly , th is  p a r t  of th e  Cordillera O riental is norm ally block-faulted.
E . N. T.

35. Geology of M aracaibo Basin, Venezuela. F . A. Su tton . B ull. Amer. A ss. Petrol. 
Oeol., 1946, 30, 1621.— The M aracaibo B asin in northw est Venezuela occupies a 
s tru c tu ra l an d  topographic depression betw een th e  Andes de M erida and  th e  Sierra 
de Perija . The basin  extends in to  eastern  Colombia.

The area  of th e  basin  is 23,572 square miles, of which ab ou t 5000 square miles are 
covered by  th e  brackish  Lake M aracaibo. The m axim um  elevation in th e  basin is 
328 ft, and  large tra c ts  are therefore swam py.

Oil was first discovered in 1914 in th e  Mene G rande field, and  a t  present there
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are  th ir te en  active  fields w ith in  th e  basin— eight in  V enezuela an d  five in  Colombia. 
In  1945 th e  p roduction  was 9%  of th e  w orld to ta l, i.e., 221,730,000 brl. On D ecem ber 
31, 1945, th e  cum ulative p roduction  was 2,634,430,000 brl. P resen t reserves are 
e stim a ted  as 5,500,000,000 brl.

T he highlands bordering  th e  lake show a  geologic section ex tending  from  th e  pre- 
C am brian  to  th e  R ecent. Oil is found in  all b u t  tw o of th e  seventeen form ations 
betw een  th e  top  of th e  M iddle C retaceous and  th e  M iddle Miocene. T his sequence 
h a s  an  overall th ickness of 23,000 ft.

A ccum ulations a re  b o th  stra tig rap h ic  and  stru c tu ra l.
The B olivar C oastal field, one o f th e  largest fields in  th e  w orld, is on th e  lakew ard- 

d ipp ing  n o rth eastern  lim b of th e  basin, on  a  m onoclinal s tru c tu re . This field p roduced
186,861,000 b rl during  1945. E . N . T .

36. Geological Occurrence oi Oil in United Kingdom , w ith Reference to  P resen t 
Exploratory Operations. H . R . Lovely. B ull. Am er. A ss. Petrol. Oeol., 1946, 30, 
1444.— The search for oil h as been carried  on in  th e  U n ited  K ingdom  since 1936 b y  
several m ajo r com panies. “ W ild-catting  ” b y  independent operato rs has n o t been 
encouraged, and  geological inform ation  of th e  subsurface is therefore  still re la tive ly  
lim ited.

This pap er discusses in  de ta il th e  geological h is to ry  of th e  coun try  from  th e  pe tro leum  
geologist’s p o in t o f view. G reat B rita in  has lain  for th e  m ost p a r t  outside th e  m ajo r 
geosynclines o f sedim entation , and  has been sub jected  to  th ree  v io len t orogenies.

These factors have  lim ited  th e  possible oil accum ulations to  local pools in  th e  
C arboniferous and  Ju rassic  rocks.

T here are w idespread m inor oil shows, b u t to  d a te  th e  only com m ercial accum ulations 
have  been found in  th e  English  equivalent o f  th e  Po ttsv ille , P ennsy lvan ian  system .

I t  is concluded th a t  while fu tu re  oilfields are likely to  be found, these  will be o f a
restric ted  n a tu re . E . N . T.

37. Petroleum  Geology of Aquitaine Basin, France. A. J .  E ard ly . B u ll. Am er. 
A ss. Petrol. Oeol., 1946, 30, 1517.— The F rench  G overnm ent and  some p riv a te  in te res ts  
are  a t  p resen t exploring th e  oil possibilities o f th e  A quitaine  B asin in  S.W . France. 
T his is a large Mesozoic an d  T ertiary  basin, ab ou t 200 m iles across. Gas has been 
found  in  one d is tric t near th e  Pyrenees.

T he possible oil beds are th e  Ju rassic  and  U pper Cretaceous, which should  be found 
n o t deeper th a n  3000 f t  in  th e  cen tra l p a r t  o f th e  basin.

T here is an  in te resting  zone of gypsiferous shale plugs or dom es in a  footh ill be lt
o f th e  Pyrenees. E . N . T.

38. Oil Fields of C arpathian Region. R . P . W alters. B u ll. A m er. A ss. Petrol. Oeol., 
1946, 30, 319.— This paper reviews th e  know n oilfields of E urope  w est of R ussia . All 
these  fields lie in  th e  region of th e  C arpath ian  M ountains, which are  a  n o rth e rn  off
shoot o f th e  Alps, extending from  th e  L ittle  C arpath ians eas t o f V ienna, th ro u g h  
P oland  and  R oum ania, and  bending eastw ards in to  th e  B alkan  M ountains.

T he m ajo r oilfields o f Po land , th e  easte rn  R oum an ian  fields an d  th e  rich  sou thern  
fields of R oum an ia  lie on th e  ou ter edge of th is  m o un ta in  aro. T he T ransy lvan ian  
gas fields and  th e  sm all oilfields of S.W . H un g ary  lie inside th e  arc, and  th e  A u strian  
fields are associated  w ith  th e  outside.

In  th e  V ienna B asin oil comes from  th e  S arm atian  (U pper Miocene), th e  Schlier 
(M id-Lower Miocene), and  from  th e  Flysch. S truc tu res are re la ted  to  fau ltin g  along 
a  bu ried  F lysch  ridge.

I n  P o land  production  comes from  complex o v erth ru s t s tru c tu res, from  Oligocene 
reservo ir horizons. In  eas te rn  R oum ania  th ere  are m ain ly  o v e rth ru s t stru c tu re s  
w ith  Oligocene, Eocene and  Lower Miocene reservoirs. The sou thern  R o um an ian  
fields, cen tred  round  Ploesti, produce 98%  of th a t  co u n try ’s oil, m ain ly  from  Pliocene 
sands (D acian an d  M eotian), w ith  some Miocene an d  Oligocene production . S a lt has 
p layed  an  im p o rtan t s tru c tu ra l p a r t  in  th e  R oum an ian  oilfields.

I n  T ransy lvan ia , m uch  gas is ob tained  from  S arm atian  beds in  an tic linal folds. 
T he sou thw est H u ngarian  fields give oil from  norm al anticlines from  lower Pliocene 
s tra ta . N . T.
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39. Evolution oí Reei Corals in  E ast Indies since Miocene Time. J .  H . E . U m bgrove. 
B ull. Am er. A ss. Petrol. Oeol., 1946, 30, 23.— I t  has been found th a t  th e  percentage 
analysis of U pper T ertia ry  corals in  th e  E as t Ind ies can be used as a  m ethod of stra ti-  
graphic correlation. The percentage of p resen t living species increases from  0-50 
in  th e  Miocene to  50-70 in  th e  Pliocene and  70-100 in  th e  Pleistocene and  Recent. 
I t  seems likely  th a t  th e  evolution of th e  reef corals evolved sm oothly except for 
accelerations in th e  U pper Miocene and  Pliocene, th e  reasons for which are discussed. 
A com parison is m ade betw een th e  evolution ra tes  of reef corals and  of molluscs.

E . N. T.

40. Oil Basins of E ast Ind ian  Archipelago. H . M. Schuppli. B ull. Amer. Ass. 
Petrol. Oeol., 1946, 30, 1.— This pap er analyses th e  regional tectonics of th e  T ertiary  
oil basins o f th e  E a s t Indies. There is an  accom panying geotectonic sketch m ap of 
th e  area.

The oilfields of Sum atra , Ja v a , and  Borneo had  produced m ore th a n  a  billion 
barrels of oil up  to  th e  end o f 1940. There are still very  considerable proved reserves. 
Most of th e  oil w as produced from  Miocene and  Pliocene sands, b u t shortly  before th e  
Jap anese  invasion com m ercial pools were discovered in  th e  Eocene. Triassic oil is 
know n in  th e  Boela field of Ceram.

S truc tures are usually  gentle to  m oderate ly  steep anticlines, and stra tig raphic  
trap s  which doubtless also occur have  as y e t n o t been exploited.

The geotectonics are complex, being th e  resu lt o f th e  folding of tw o m ajor geosyn- 
clines in to  orogenes and  th e ir  intersection . These are th e  circum-Asiatic and  the  
A ustralo-Pacific geosynclines. The T ertia ry  basins of Borneo lie outside these two 
belts and  are really  in tra -con tinen ta l geosynclines. E . N. T.

G eophysics and G eochem ical Prospecting.
41. Geophysical P a ten t. H . T. K ennedy, assr. to  G ulf R esearch and  D evelopm ent 
Co., U .S .P . 2,406,611, 27.8.46. Geochemical Prospecting  M ethod.—A m ethod of 
prospecting for su b terranean  gas and  oil deposits based on th e  q u an tita tiv e  determ ina
tio n  of th e  e thane  co n ten t o f ground w ater sam ples tak en  from  surveyed points in 
th e  region. R . B. S.

Drilling.
42. Developments in Oil Drilling E quipm ent. A. G. Arend. Petroleum, 1946, 9, 
240.— The search for re liab ility  in drilling p lan t, especially necessary a t  g reat depths, 
has led to  th e  developm ent of im proved ro ta ry  p lan t, and  a  general sim plification in 
construction . Com parison is given w ith  p lan t used in  earlier practice.

Stepless regulation  has now been replaced by  4, 6, or 8 ra tes  of speed which has 
been found satisfac to ry  even a t  extrem e depths. C onstruction of m odern m otors is 
discussed an d  deta ils  of m odern  drilling technique given. K . C. G. K .

43. Development, Use, and Care of Drilling Equipm ent. F . F . M urray. Oil Gas J .,
5.10.46, 45 (22), 100.— A brie f and  general discussion of th e  need for co-operation
betw een m anufactu rer and  user of drilling equ ipm ent is presented . A. H . N.

44. Drilling Costs Up Sharply Above Prew ar. D. I .  Siskind. Oil W kly, 7.10.46, 
123 (6), 37.— The causes for higher drilling costs are  analysed. These include higher 
wages and  salaries, m ore expensive equipm ent, shortages, less efficiency among 
workers, g reater drilling depths, m ore w ildcatting, an d  re la tively  m ore d ry  holes 
drilled. A. H . N.

45. H ard-R ock R otary Drilling. F . L. Scott. Oil Gas J .,  5.10.46, 45 (22), 74; Oil 
W kly, 7.10.46, 123 (6), 17. (Presented before San  Antonio M eeting o f American  
Association of Oil W ell D rilling Contractors.)— C om parative hardness of rocks is dis
cussed and  tab u la ted . D iagram s are p resen ted  from  which th e  speed of drilling 
in  different rocks m ay  be estim ated  from  th e  speed of ro ta tio n  and  weight on the  b it. 
Increase in weight on h a rd  rock m ay  increase ra te  o f p e n e tra tio n ; in soft form ation 
i t  m ay m erely flounder th e  b it. Experience has to  be gained before using general
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rules. A  sharp  b it, w hen ru n  w ith  in itia lly  heavy  w eight on .do lom ite  (a h a rd  rock 
hav in g  h igh  streng th ), w ill suffer undue  to o th  breakage. A  program m e including 
a  m inim u m  s ta rtin g  w eight, w ith  a  g radual increase as th e  b i t  dulls, w ould n o t only  
m ain ta in  an  average desirable p en e tra tio n  ra te  th ro u g h o u t th e  ru n , b u t  should  secure 
m ore footage /round  trip . The stresses in  te e th  o f roller b its  a re  briefly  ind icated , 
a n d  th e  m eta llu rg y  and  engineering problem s o f b it  design are ou tlined . T he influence 
of th e  c ircu lating  fluid an d  drill stem  on drilling are discussed. A. H . K .

46. Bollard Method for Shallow W ater Drilling. A. J .  Tucker. Oil W kly , 16.9.46, 
123 (3), 98.— The m ethod  is developed for dep ths from  8 to  21 ft. A# land ing  ship 
(tanks) is converted  for drilling b y  insta llin g  a  derrick  an d  requ isite  m ach inery  on 
th e  forecastle head. In  th e  hull, w here th e  bow  ram p  ap ertu re  w as located , an  
a lte ra tio n  has been accom plished so th a t  drilling can  be conducted  th ro u g h  th e  b o tto m

'  o f th e  ship. On deck and  ab aft th e  rig, p ipe racks have  been in sta lled  on e ith e r side 
o f th e  cen tre  line to  hold  d rill stem , casing, and  spare pipe. B etw een these  racks, 
th e  l ' law dow n ” device trave ls . Vessel is m oored to  fou r buoys on bow  an d  q u a rte r  
an d  is sunk  onto  th e  ocean floor. The B ollard  is sunk in  position  in  th e  drilling 
cham ber and  is enclosed w ith in  th e  th ree  w alls an d  th e  bow  doors, th e re b y  serving 
as p iv o t p o in t for th e  ship. T hrough th e  B ollard, drilling operations a re  conducted . 
Safe ty  an d  o th er considerations are briefly  discussed. A. H . 1ST.

47. Shell’s Rig Makes Successful A ttack  on W est Texas Chert. E . H . Short, J r .  
Oil O a sJ .,  12.10.46, 45 (23), 76.— The drilling in  W est T exas is v ery  h a rd  an d  a special 
rig  was m ade which cost approx im ate ly  7%  m ore th a n  th e  s ta n d a rd  rig, b u t  which 
effected ab o u t 23%  saving in  well cost. The derrick  w as ra ised  b y  7 f t  8-in an d  th e  
d rum  speed w as increased w ith  au tom atic  b rake  controls being in troduced . In  order 
to  reduce circula ting  pressures in deep drilling, a  special s trin g  o f 5 -9 /16 -in  d rill p ipe 
was used. This s trin g  w as m ade u p  o f s ta n d a rd  A .P .I. G rade E  R ange  3 d rill p ipe 
w ith  a  special requ irem ent of 42-44 ft range leng th , w ith  4£ to  5 f-in  o.d. b y  3 -5 /32-in  
i.d ., ex tra-ho le  tool jo in ts, flash-welded on to  th e  pipe. A  groove w as cu t a t  th e  
th ick est p a r t  of th e  p in  end of th e  tool jo in t to  enable th e  d riller to  see th e  b reak  p o in t 
clearly  w hen coming o u t of th e  hole. In  view  o f th e  requ irem en t for deep drilling 
th a t  e ither slush pum p should be available  for m ixing m ud  or stan d b y , an d  th a t  th e  
engine powering th e  ro ta ry  tab le  should p referab ly  n o t be connected  to  an y  engines 
which are operating  pum ps, four 6-cyl engines were included in  rig  design to  ob tain  
th e  u tm o s t flexibility. In co rpora tion  o f all m ain  engines in to  one transm ission  
perm its  th e  m axim um  use of available  horsepower, an d  breakdow n o f one engine 
usua lly  affects th e  perform ance of th e  rig  only slightly . The engines operate  on 
n a tu ra l gas an d  deliver a  peak  to ta l  o f ab o u t 1200 hp . a t  800 r.p .m .

O ther changes were effected in  m ud  tan k s  an d  d itches an d  auxiliaries. The p e r
form ance of th e  rig is described w ith  th e  a id  of ch arts  and  o th er records o f th e  drilling  
operation . A. H . N .

48. California Drilling Practices. F . N . Kellogg. Oil O a sJ .,  19.10.46, 45 (24), 140.—  
P rac tica l deta ils of th e  average practices in  California, of sizes and  capacities o f d rill 
p ipe, b its  and  o ther equ ipm ent, o f speeds and  w eight on  b its , o f m u d  characteris tics 
an d  safe ty  p ractices a re  reviewed. A. H . K .

49. Boring w ith D iam ond Drill. Anon. Petroleum, 1946, 9, 230.— D etails  a re  given 
of recen t achievem ents in  coring w ith  diam ond d rill b its  con ta in ing  400 to  500 d iam onds 
to ta llin g  60 to  100 ca ra ts  in  a n  alum inium  bronze alloy  bond. T he te s ts  w ere m ade  
in  cen tra l O klahom a, w estern  K ansas, an d  sou th easte rn  Mexico a t  7300 f t , 3700 ft, 
a n d  7000 f t  to ta l  d ep ths in  lim estone an d  dolom ite form ations. K . C. G. K .

50. Big Slush Pum p. J .  E . K astro p . Oil W kly , 9.9.46, 123 (2), 58.— T his recen tly  
in troduced  duplex  pow er-driven pum p is capable o f tran sm ittin g  a lm ost 600 h p . in to  
th e  drilling  fluid c ircu la to ry  system . This m akes i t  possible to  handle  h igh  v iscosity  
fluids a t  g rea t d ep ths w ith  l ittle  concern for overburdening pum ping  eq u ipm en t or 
stick ing  d rill p ipe. F rom  th e  characteris tic  curve o f th e  p um p i t  is seen th a t  763 
gal o f m u d /m in u te  are delivered w ith  a  7§-in p is to n  a t  55 stro k es/m in u te  w ith  per-
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m issible pressures up  to  118 lb /sq . in. A m axim um  perm issible pressure of 2910 
lb /sq . in is developed b y  th e  5-in d iam eter p iston  which delivers 295 gal/m inu te  a t  
th e  ra te d  speed of 55 strokes/m inu te . These figures are based  on 100% volum etric 
efficiency up to  a m axim um  perm issible pressure indicated  for each size liner. Pum p 
design considerations are discussed. A. H . N.

51. Reverse Circulation in O klahom a W ells. C. L. Myers. Oil W kly , 23.9.46, 123 
(4), 29.— R everse circulation  is being used  in com pletion o f wells up  to  10,000 f t  in 
d ep th . R everse circula tion  com pletions have been found especially effective in 
wells p lagued w ith  caving shale which is easily and  quickly washed to  th e  surface 
w ithou t clogging th e  p ay  and  th u s  reducing porosity . W here th e  oil horizon is a 
sandy  shale and  has to  be shot, or in  bore holes w ith  a  low bottom -hole pressure, 
th is  m ethod  has been found successful. R igs used in reverse circulation  com pletions 
or cleanouts resem ble larger ro ta ry  un its , b u t are m uch sm aller. The rigs contain  
certa in  featu res peculiarly  ad ap ted  to  th e  class o f w ork th ey  m u st perform . One 
com pany operating  o u t o f th e  T ulsa a rea  has developed several unique devices, includ
ing a  w ashing tool, an  app lication  o f th e  to rque  converter for servicing, a  four-way 
valve, and  a  specially constructed  packoff head, all of which have  been used effectively. 
I n  th e  S troud  pool approxim ately  38 wells serviced by th is  m ethod  and  using these 
and  o ther specially designed equipm ent reported  exceptionally  good resu lts and 
increased production . Typical exam ples are reported . A n im p o rtan t advantage  
claim ed for reverse circulation  is th a t  of accurate  logging while drilling in. Because 
o f th e  velocity  w ith  which cu ttings are b rough t to  th e  surface, i t  is possible on a 
4500-ft hole to  cu t one foot o f form ation  and  have th e  cu ttings a t  th e  surface in  seven 
m inutes. U sing norm al circulation  i t  would tak e  cu ttings from  a  com parable dep th  
approx im ate ly  24 hours to  reach th e  surface. O ther advantages claim ed for th e  
m ethod  include rap id ity  in p u ttin g  wells on production , p ro tection  to  th e  producing 
fo rm ation , no loss o f oil or gas in  th e  process, g reater efficiency in  shot holes, and 
greater econom y. The m ethod and  equipm ent can be successfully applied to  drilling 
in, deepening, cleaning out, plugging back, acidizing, fishing, pulling tub ing  and  rods 
or runn ing  sam e, sw abbing, sand pum ping, bailing, drilling ou t re ta iners and cem ent, 
and  conditioning hole for squeezing and  perforating. Reverse circulation is com pared 
w ith  s tan d ard  drilling under different circum stances. A. H . N.

52. Drilling Paten ts. V. Guillemin. U .S.P. 2,406,764, 3.9.46.—A utom atic Graph 
D raw ing R ecorder : a  g raph  draw ing m achine (which could be ad ap ted  to  log drilling 
rig functions).

M. O. Jo h n sto n . U .S .P . 2,407,081,3.9.46. G un P erforator for W ell Casing : a  gun 
perfo ra to r in  which th e  projectiles are held by  a  flange u n til th e  firing power of th e  
explosive shears th e  flange from  th e  projectile. R . B. S.

• Production.
53. Trends and Developments in Petroleum  Production Engineering. S. E . Buckley. 
B ull. Amer. A ss. Petrol. Oeol., 1946, 30, 1131.— This paper sum m arizes th e  trends 
and  developm ents in  petro leum  production  engineering since 1941.

The m ost im p o rtan t tren d  in recent years has been th e  tran s itio n  from  th e  q u a lita 
tive  to  th e  q u an tita tiv e  stage. This process is by  no m eans com plete y e t, b u t th e  
m odern  petro leum  production  engineer m u st th in k  m ore and  m ore in  a  q u an tita tiv e  
fashion. E . N. T.

54. B acteria in Oil Production. Anon. World Pet., 1946, 17 (12), 78.—A brief 
description is given o f th e  efforts being m ade b y  th e  Pennsy lvan ia  Grade Crude Oil 
Association to  e radicate  those w ater-borne bacteria  which are undesirable (sulphate 
reducers, slime producers, etc.). The degree o f to x ic ity  o f th e  additives being 
investigated  is lim ited  by  th e  fact th a t  th e  in p u t w ater is used for drinking. A short 
review  is given of th e  w ork of D r Zobell, perta in ing  to  th e  p a r t  b acteria  p lay  in  the  
fo rm ation  and  transfo rm ation  o f petro leum  hydrocarbons. F . S. A.

55. M athem atical Methods oî Decline Curve Extrapolation and Reserve Calculation.
S. J .  P irson. Oil W kly, 9.9.46, 123 (2), 45.— There are several types of decline curves 
and these m ust be defined stric tly  for any  p a rticu la r problem . The different types
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are  defined and  explained. I n  order to  estim ate  th e  fu tu re  p roduction  o f a  well, 
tra c t,  field, or pool b y  m eans of p roduction  decline curves, i t  is necessary  to  p ro jec t 
in to  th e  fu tu re  th e  p a s t perform ance of th e  p roducing u n it. T he accuracy  an d  
re liab ility  o f th is  p ro jection  depends to  a  large ex ten t upon  th e  accuracy  o f th e  p ro 
duction  d a ta  as recorded in  th e  p a s t and  on th e  judicious app lication  o f correction  
factors for d istu rbances caused b y  well rep a ir jobs. The re liab ility  o f  th e  reserve 
estim a tes w ill fu rth e r depend on th e  p roper use of m ethods o f curve ex trapo la tion . 
These m ethods m ay  be grouped in to  tw o classes, as follows : (1) M athem atical m ethods. 
(2) G raphical m ethods. E ssen tia lly , th e  m athem atical so lu tion  o f a  decline curve 
problem  involves th ree  problem s : (a) The recognition of th e  ty p e  o f fo rm ula  or curve 
which b est fits th e  d a ta  or m easurem ents in  th e  p resen t case p ro d u c tio n  ra te  (y) in 
b a rre ls /u n it of tim e  (t) chosen (year, m onth , week, or day). (6) T he calcu la tion  o f th e  
a rb itra ry  co n stan ts which en ter th e  form ula which fits best, (c) T he calcu la tion  of 
th e  expected  fu tu re  p roduction  or reserves to  a  given or assum ed economic lim it. 
T he p ap er gives th e  m athem atics of decline curves, which are  : (1) linear, (y =  m t +  a ) ; 
(2) exponental (y =  a  exp( — b t); (3) parabolic , (y =  at~b) ; (4) hyperbolic

b 1
\V — a +  -) or y  =  — ——, and  (5) com plex parabo lic  curves requ iring  severalt CL —}— Ot
constan ts. The m ethod  of successive differentials (Loss R a tio  M ethod) is also given. 
E ach  form ula is derived an d  an  exam ple is w orked ou t in  d e ta il as illu stra tion .

A. H . N .

56. The Perm ian Basin Fights Corrosion. G. W eber. Oil Gas J . ,  14.9.46, 45 (9), 
16.— I n  a ttem p tin g  to  deepen wells producing from  th ree  sands i t  w as found  th a t  
corrosion above th e  gas-o il co n tact severely a ttack ed  th e  pipes in  a  New Mexico 
field. Following th is  discovery ind icating  serious corrosion in  o th er wells in  th e  field, 
th e  com pany adop ted  m easures to  rem edy th e  dam age a lready  done an d  to  p rev en t 
i ts  continuing. All wells showing casing leaks are being lined w ith  5 |- in  casing. T hen, 
following a  practice  adop ted  in  th e  M angolia field o f South  A rkansas, a  p ro d u c tio n  
p acker is se t near th e  b o tto m  o f th e  tu b in g  string , an d  th e  annu lus betw een  tu b in g  
a n d  casing is filled w ith  sweet, refined gas oil. The sam e program m e, excep t for 
lining o f th e  7-in casing, is followed for wells n o t y e t showing casing leaks. W h ether 
caused by  chem ical or electrolytic action, corrosion w ill be  h a lte d  b y  th e  s ta tic  oil 
colum n. A t first crude oil w as used  to  fill th e  annulus, b u t  since such oil is sour an d  
contains as m uch as 1%  o f w ater i t  would require trea tin g  before being considered 
e n tire ly  safe for such use. The sm all add itional cost o f gas oil w as considered w orth  
th e  com plete p ro tec tion  i t  affords. A to ta l  o f 14 flowing wells a t  H obbs have  been 
rew orked in  th is  m anner, and  th e  com pany has scheduled 8 m ore for im m ediate 
a tten tio n . I n  add ition , key  wells th ro u g h o u t th e  field which are flowing a t  high 
gas-oil ra tio s  and  m aking w a ter are being calipered, and  if  i t  is ind ica ted  th a t  corrosion 
justifies rem edial w ork, i t  w ill be undertaken . O n th e  basis o f w h a t w as learned  a t  
H obbs, th e  com pany is investigating  wells in  o th er fields. Corrosion o f ta n k s  in 
th e  sam e fields is also discussed. A lum inized steel tan k s  have  been found re sis tan t 
to  sour crudes for 2 years. A. H . N.

57. Sodium Chrom ate as a Corrosion Inh ib ito r In  Gas-condensate W ells. P a r t  1. 
C. K . E ile rts , H . A. Carlson, R . V. Sm ith , F . G. A rcher, an d  V. L. B arr. Oil W kly ,
30.9.46, 123 (5), 17; 7.10.46, 123 (6), 30.— See A b s trac t No. 875, 1946.

58. Scales in  Oil-producing E quipm ent. L . C. Case. Oil Gas J . ,  28.9.46, 45 (21), 
76.— I t  is s ta te d  th a t  scale fo rm ation  constitu tes  a  secondary  source o f equ ipm en t 
troub les an d  trea tin g  costs, w hen com pared w ith , say, oilfield corrosion. V arious 
ty p es o f scales occur in  different p a r ts  o f field equ ipm ent which handle  w ater. F o rm a 
tio n  o f these  scales is due to  a  v a rie ty  o f causes, w hich m ay  be p resen t in  w a ter rang ing  
from  fresh to  q u ite  sa lty  in  n a tu re . In  general, scale fo rm ation  should be considered 
as a  chem ical p rec ip ita te  resu lting  from  tw o m ain  causes : (1) su p ersa tu ra tio n , (2) 
th e  m ingling o f tw o different w aters hav ing  incom patib le com pounds in  solu tion . 
T here is usually  n o th in g  difficult ab ou t th e  identification  of a  scale deposit. A few 
sim ple te s ts  w ill serve to  estab lish  th e  m ajo r constituen ts . I t  should  be understood  
th a t  som e o f th e  solid substances found in  scales m ay  resu lt from  e ither one o f th e
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tw o m ain  causes, or th ey  m ay  be due to  a  com bination of these  physical and  chem ical 
conditions. C ertain scale com ponents can  be due only to  one definite m ode o f origin. 
T hus, identification  of th e  m ain  constituen ts in a  scale m ay  po in t im m ediately to  
its  origin and  a  p ractica l m ethod  o f prevention . Scales are classified, in  tab u la r  
form, an d  characteristics o f th e  chief ty p es are briefly described. The chem istry  of 
scale p recip ita tion  is given, followed by  typ ica l scale surveys in  different localities— 
in som e exam ples several tons of scales m ay  be rem oved from  tan k s on a  lease, or 
6-in pipes m ay  be found com pletely blocked. P reven tion  and  rem oval of scale are 
not discussed h e re ; th ey  are deferred to  a  following article. A. H . N.

59. Prevention and Removal Methods io r Scales in  Oil-producing Equipm ent. L. C.
Case. Oil Oas J ., 5.10.46, 45 (22), 68.— H a rd  scale deposits, consisting essentially  
o f th e  su lphates o f barium , s tron tium , or calcium , are b o th  difficult and  expensive 
to  rem ove from  oilfield equipm ent. I t  should be clearly  understood  from  th e  acid 
te s ts  which serve to  iden tify  th is  ty p e  o f deposit th a t  i t  cannot be rem oved sa tis 
facto rily  b y  acid trea tm en t. O rdinarily , th e  su lphate  scales are sufficiently h a rd  to  
p reven t d isplacem ent b y  e ither scrapers or boring tools. The la s t reso rt o f hanging 
tub ing  or pipe in  th e  derrick  and  dislodging th e  scale w ith  ham m ers is very  u n sa tis
factory, especially w hen dam age to  th e  pipe is tak en  in to  consideration. Preven tion  
of scale fo rm ation  is th e  b est rem edy. P reven tion  is accom plished in th e  m ost 
positive m anner b y  n o t allowing m ix tures to  tak e  place which cause th e  precip itation . 
I f  th is  m ethod  is definitely im practicable, continuous trea tm e n t w ith  organic p ro 
tec tiv e  colloids, p lus lesser am ounts o f certa in  polyphosphates, offers considerable 
prom ise of fu tu re  developm ent in  reducing th e  ra te  of hard  scale accum ulation. Once 
allowed to  accum ulate, th e  rem oval o f h a rd  scales presents various difficulties which 
m ay  be overcom e only  to  some e x ten t b y  full use o f th e  la te s t developm ents. Soft 
scales, consisting m ain ly  o f carbonates of calcium , are easier to  rem ove chem ically 
and  m echanically  th a n  th e  h ard  su lphate  scales. HC1 is used successfully in  various 
streng ths. The use of polyphosphates alone or w ith  caustic quebracho t a n n i n  has 
also been reported . How ever, even for soft scale, p revention  is recom m ended as 
b e tte r  th a n  rem oval. Several ty p ica l exam ples are discussed. A. H . N.

60. Sucker Rod Scrapers E lim inate Paraffin. C. E . B lackburn. Oil W kly, 30.9.46, 
123 (5), 29.— Over 385 wells are reported  to  have been equipped w ith  th is  novel 
device. In  pum ping wells having paraffin accum ulation, th e  dep th  a t  which the  
paraffin  comm ences to  accum ulate is determ ined and rods equipped w ith  scrapers 
to  cover th is  d istance plus an  add itional 200 f t  are installed. The rods, w ith  the  
a tta ch ed  scrapers, are ro ta ted  a  fraction  of a revolution on each reciprocation o f the 
rods by  m eans of a  ro ta tin g  hanger. As th e  blades reach w ith in  a  fraction  of an  inch 
of th e  tu b in g  wall, th e  reciprocation  and  ro ta tio n  of th e  blades p reven t any  paraffin 
from  accum ulating. This provides a  m echanical m ethod  which requires no a tten tio n  
afte r installation , as th e  action  o f preven ting  paraffin accum ulation is autom atic  
and  continues as long as th e  well is pum ped. F o r 2-in tub ing  th e  scrapers are J  in 
th ick  by  1J in wide X 2 f t long and  are shrunk-w elded to  a p refitted  ring around the  
rod. The scraper blades are spaced 2 f t  a p a rt and  six such blades are placed on each 
rod. As th e  rod  s tring  is ro ta ted  an d  reciprocated, th e  full tub ing  area  is wiped of 
paraffin. F o r tub ing  larger th a n  2 in, p roportionally  w ider blades are used. The 
ro ta tin g  head  is ro ta ted  au tom atica lly  by  a  bridle line from  th e  jack  head. A. H . N.

61. M id-Continent W ater-F lood Trends. W . A. H eath . Oil W kly, 23.9.46, 123 
(4), 33.—M ethods of evaluating  oil-in-place in th e  sands are briefly indicated. W ell 
spacing in th e  5-spot p a tte rn  is th e  m ost popular. The use of old wells for w ater 
injections are discussed followed by  a  s tu d y  of u n itiza tion  projects, experim ental 
floods, selective shooting and  plugging, an d  general p roduction  characteristics.

A. H . N.

62. Capped 65,000,000 cu. ft. W ell Loose a t Surface Hole. Anon. Oil O a sJ ., 28.9.46, 
45 (21), 87.— In  an  expensive California oilfield well exceedingly high pressure de
veloped in  th e  annulus betw een th e  11 J -in surface p ipe and th e  7-in oil string, cu lm inat
ing in failure of th e  surface connections. F ailu re  s ta rte d  w ith  a leak in  th e  weld
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securing th e  base u n it to  th e  surface casing and  in  a  sh o rt tim e  th e  flow o f gas, sand, 
m ud, an d  w a ter cu t o u t th e  side o f th e  base u n it and  th en  cu t o u t th e  Christm as tree  
an d  suspension p a r ts  supporting  th e  7-in casing a t  th e  g round  level. R em ain ing  
po rtio n  o f th e  Christmas tree  was rem oved from  th e  well by  th e  operating  crew, and  
all surface fittings were s trip p ed  dow n to  th e  base p la te . D ecision was reached  to  
use a packer co nstructed  in  th e  form  o f an  in verted  liner hanger, o f such size th a t  i t  
could be passed  dow n a round  th e  7-in oil string  and  inside th e  I l f - in  surface pipe. 
Thus, i t  w as hoped th e  l l f - i n  casing could be sealed in  and  th e  pressure  equalized 
in  th e  annulus. I t  was also decided to  screw a  n ipple on to p  o f th e  in v erted  han g ar 
and  use a  g a te  valve to  close th e  well. The technique adop ted  in  s tab b in g  th e  well—- 
and  th e  so lu tion  o f certa in  unexpected  troub les w hich developed during  th e  operations 
— are described and  illu s tra te d  d iagram atically . A. H . N.

63. Shell R uns New W ell-Screening Device. W . S. Crake. Oil Gas ./., 5.10.46, 45 
(22), 65-66.— A ty p ica l sand analysis is p resen ted  for a  p a rticu la r field from  w hich it  
is seen th a t  a  screen w ith  openings of only 0-008-in has to  be used  if  sand  is to  be 
excluded. W ith  such fine-mesh screens, i t  is im possible to  se t th e  screen in  m ud 
and  th en  clean i t ; th e  m ud sticks to  p a r ts  o f th e  screen, causing excessive flow in 
o th e r p a rts , which ru ins th e  screen. The device described in  th e  p ap er consists of 
a  fu lly  enclosed, w ire-w rapped screen w hich is ru n  in to  th e  well in  a n  oil- o r grease- 
filled case to  avoid  dam age to , or m udding up and  clogging of, th e  screen while going 
in  th e  hole. The device, which is suspended on a  w ash ing-type shoe, carried  a  d e 
layed-action  liner hanger and  packer on th e  to p  po rtion  of th e  enclosing case. The 
well is w ashed w ith  w ater to  b o tto m  w ith  th e  en tire  assem bly, to  be sure th e  well is 
c lean to  th e  final shoe-setting po in t. This w ashing operation  is carried  on u n til th e  
well is free o f liqu id  m ud a t  b o tto m  and, if  desired, u n til th e  well shows signs o f life, 
a t  which tim e a t  least p a r t  o f th e  m ud filter cake is p ro bab ly  dislodged. The en tire  
assem bly is th en  raised  to  th e  hanging p o in t, th e  liner hanger is engaged ag ain st th e  
casing, and  enough weight is applied to  th e  assem bly to  shear th e  u p p er p in  which 
holds th e  device in  a  telescoped position . The screen is th en  lowered o u t o f i ts  oil- 
b a th  case in  a  perfectly  clean condition in to  a  well free of m ud u n til i t  is fu lly  extended, 
where i t  is la tched  in to  a  locked position . C ontinuous w ashing is m ain ta in ed  during  
th is  tim e.

W hen th e  well is considered sufficiently well w ashed in , ad d itio n al w eight on th e  
tool shears th e  pins on th e  liner-hanger slip bowl and  th e  packer is collapsed, th u s  
sealing off th e  device. The tu b in g  is th en  d isconnected from  th e  shoe b y  sim ple 
rig h t-h an d  ro ta tio n  and  picked up  to  th e  desired hanging position , an d  th e  well is 
th en  p laced on production . The device can  be recovered by  releasing th e  packer 
and  using th e  ou ter case as a  w ashover tool to  enclose and  rem ove th e  screen.

A. H . N.

64. Co-operative Salt W ater Disposal System Serves E ra th  Operators. Anon. Oil 
W kly, 7.10.46, 123 (6), 28-29.—A co-operative sa lt w a ter p lan t has been recen tly  
installed  in  L ouisiana and  i t  has been designed w ith  neatness, com pactness, efficient 
oil separation , an d  facilities for handling overflow emergencies as m ain  features. The 
p la n t is described. A. H . N .

65. A rk-La-Tex. H as Good Gas— Conservation Record. G. W eber. Oil Gas •/.,
2.11.46, 45 (26), 82.— A n account is given of th e  conservation  o f w aste  gas in  th e  
A rkansas area. The gas w aste  s itu a tio n  in  South  A rkansas w as com plicated  b y  th e  
presence o f hydrogen sulphide in 98%  of w et gas to  th e  ex te n t o f betw een 30 to  4450 
g /cu . ft. The s ta te  forbids th e  use of gas for carbon-black m anufactu re . D uring  
th e  six years ending D ecem ber 1945 th e  w et-gas p roduction  m ore th a n  doubled, b u t 
w aste  in  th e  fields was reduced from  19 billion to  ab o u t 5£ billion  cu. f t  annually . 
T hree trea tin g  p lan ts  w ith  a netw ork  o f ga thering  lines process th e  sour gas for liquid  
frac tions and  tre a ts  th e  residue for refinery, industria l, and  dom estic conservation . 
Low pressure gas form erly flared is now  processed and  delivered to  th e  field for gas 
l ift and  to  pipelines, saving 1,000,000,000 cu. f t o f gas. G. A. C.

66. Production P aten ts. W . H . J .  Brock, assr. of one-half to  A utom otive  P ro d u c ts  
C om pany, L td . U .S .P . 2,406,488, 27.8.46. Coupling Device for P ipes or T ubes :
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a  tu b e  coupling device in which a  collar is forced to  con tract in to  b iting  engagem ent 
w ith  th e  p ipe  to  form  a  fluid tig h t seal.

L. C. H udson. U .S .P . 2,407,010, 3.9.46. System  for P roducing R egulated  L iquid  
Pressure : a  system  for regulating  an  ad justab le  flow control valve.

H . Schiller and  A. Shapiro, assrs. to  Socony V acuum  Oil Co. Inc . U .S .P . 2,407,180,
3.9.46. M ethod o f Purify ing  Oil F ie ld  W aters : a m ethod  of rem oving traces of 
petro leum  from  oil field w aters by  passing th rough  a  clay bed  contain ing  granules 
of ferrous sulphide, which absorbs th e  petroleum .

L. G. D aniels. U .S .P . 2,407,538, 10.9.46. A utom atic  W ater T reating  Device : 
an  au tom atic  w a ter trea tin g  system  com bining a  trea tm e n t ta n k  and  a reagen t tan k  
w ith  a  special conduit system  for au tom atica lly  ad justing  th e  flow of raw  w ater, 
tre a te d  w ater, regeneration  reagent, an d  w aste. R . B. S.

Oilfield Development.
67. Statistics of Exploratory Drilling in  1945. F . H . Lahee. B ull. Amer. Ass. Petrol. 
Geol., 1946, 30, 813.— D uring 1945, 5613 exp lora to ry  holes were drilled in th e  U nited  
States. O f these, 3036 were new-field w ildcats, 1364 were new-pool tes ts , and  1213 
were outposts. Am ong th e  new-field w ildcats 351 were successful; am ong th e  new- 
pool te s ts  383 were successfu l; am ong th e  ou tpost te s ts  480 were successful.

The to ta l  exp lora to ry  footage drilled was 23,030,266 ft, or 4103 f t  per hole. 
A lthough all these figures show an  increase over 1944, th e  degree of success, m easured 

in  barre ls of oil discovered, shows a decline. E . N. T.

68. Developments in  E astern  In terio r Basin in 1945. A H . Bell. B ull. Am er. Ass. 
Petrol. Geol., 1946, 30, 879.— Drilling in th e  E aste rn  In terio r B asin decreased 15% 
an d  production  decreased 2 J%  in  1945. T o ta l p roduction  in 1945 am ounted to  
88 m illion brl, w hich w as 5-1% of th e  U n ited  S ta tes to ta l. E . N. T.

69. Developments in South A rkansas and North Louisiana in  1945. W . S. Iloffm eister 
an d  V an  D . Robinson. B ull. Am er. A ss. Petrol. Geol., 1946, 30, 1007.— A to ta l of 
692 wells were drilled  in  th is  area  in 1945, com pared w ith  547 in  th e  preceding year.

South  A rkansas claim es 3 new oilfields and  th ree  new  producing zones in old fields. 
N o rth  L ouisiana h ad  7 new oilfields, 4 new  gas fields an d  several new oil and  gas 
horizons.

The to ta l  South  A rkansas p roduction  for 1945 was 28,547,400 brl, while th a t  of 
N o rth  L ouisiana was 25,722,270 brl. The to ta l  for th e  whole area  showed a decrease 
of 2-9%  since 1944. E . N . T.

70. Developments in Arizona, W estern New Mexico, and N orthern New Mexico in
1945. R . L. B ates. B ull. Am er. A ss. Petrol. Geol., 1946, 30, 958.— 3 dry  holes were 
drilled in  th e  sou thern  h a lf  o f Arizona and  16 unsuccessful w ildcats in  n o rth ern  New 
Mexico.

Three successful wells were drilled  in th e  San J u a n  area. The B arker dome of 
no rthern  San Ju a n  C ounty  gave a large volum e o f Pennsy lvan ian  gas. E . N . T.

71. Developments in California in 1945. G. B. Moody. B u ll. Am er. A ss. Petrol. 
Geol., 1946, 30, 829.— 410 explorato ry  wells were com pleted in California in  1945, 
w ith  a  to ta l footage of 1,772,920 ft. This is an  increase o f 95 wells over th e  1944 
figures.

269 w ildcat wells were drilled, w ith  9-7% success; 50 new pool te s ts  were drilled, 
w ith  40%  success; 91 ou tposts were drilled, w ith  44%  success.

38 oilfields and  8 gas pools were discovered. A lthough th e  new fields added  abou t
220,000,000 brl to  th e  reserves, none o f them  could be classified as a  m ajor discovery. 

P roduction  in 1945 was 326,444,000 brl of oil an d  552,932,000 m illion cu. f t  o f gas.
E . N. T.

72. Developments in Louisiana Gulf Coast in  1945. F . W . B ates and  J .  B. W harton . 
B ull. Amer. A ss. Petrol. Geol., 1946, 30, 999.— There were 12 new fields b rough t in
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in  th is  a rea  during  1945, only one less th a n  in  th e  p revious year. T here were also 29 
extensions of know n fields and  38 new  sands discovered.

New discoveries were all m ade a t  g rea t dep ths, m ost below  10,000 ft, while one well 
d iscovered oil a t  13,520 ft, which is th e  deepest p ro d u c tio n  in  th e  world.

D uring  1945, 615 wells were drilled  an d  107,379,429 b rl of oil were produced.
E . N . T.

73. Developm ents in M ichigan in  1945. H . J .  H ardenberg . B ull. A m er. A ss. Petrol. 
Geol., 1946, 30, 886.— I n  1945, 801 wells were drilled  in  M ichigan, an d  2,005,044 f t  
were drilled. O f th e  com pletions, 334 are  oil or gas wells, a  success o f 41%  com pared 
w ith  44%  in  th e  previous year.

Oil p ro d u c tio n  was 17,267,493 b rl com pared w ith  18,489,470 b rl in  1944. 14 o il
fields an d  8 gas fields were discovered. E . N . T.

74. Developm ents in N orth M ideontinent in  1945. V. B. Cole an d  E . A. K oester. 
B u ll. A m er. A ss. Petrol. Geol., 1946, 30, 895.— K ansas p roduced  98,429,869 b rl o f  oil 
an d  124,100,219,000 cu. f t  of gas in  1945.

M ost significant discoveries were in  th e  w estern  p a r t  of th e  s ta te , from  M ississipian 
lim estone.

T he m ost extensively  developed pool discovered during  th e  yea r w as th e  R y a n  pool 
in  R u sh  an d  Paw nee Counties.

G am m a-neutron  and  electrical logs were used  in  th is  a rea  to  an  increasing  degree.
E . N . T.

75. Developm ents in  Appalachian A rea in  1945. A ppalach ian  Geological Society. 
B u ll. A m er. Ass. Petrol. Geol., 1946, 30, 861.— I n  th e  O riskany developm ent in New 
Y ork  S ta te , 20 wells were com pleted an d  16 were drilling. T here were no new  d is
coveries. I n  th e  T uscarora  Township field ab o u t 700 acres were p roved  productive. 
In  th e  oil a rea  of southw estern  New Y ork  S ta te  com pletions w ere 1350, and  da ily  
average production  w as 12,402 b rl p er well.

In  Pennsy lvan ia , th ere  w as a decline of 19% in th e  wells com pleted  in  w estern  
Pennsy lvan ia , com pared w ith  1944. The only  large new  gas pool found w as th a t  in 
th e  H askell sand, near B radford , in  M cK ean C ounty.

Oil p roduction  from  th e  B radford  field show ed a  fu rth e r 11%  decline, b u t  still 
accounted  for 50%  of th e  Pennsy lvan ia-grade oil produced  in  th e  A ppalach ian  province.

In  Ohio, 1034 wells were com pleted, o f which 220 were oil wells, 429 were gas wells, 
an d  th e  rem aining 385 were dry .

There w as lit t le  a c tiv ity  in  th e  T ren ton  fields of n o rth w estern  Ohio.
The only im p o rtan t new field opened during  th e  y ear w as in  Colum biana and  

M ahoning counties, w here oil w as found in  th e  O riskany san d  in  a  s tra tig rap h ic  tra p  
a t  a  d ep th  of 3600 ft.

Few er wells were drilled in  W est V irginia th a n  in th e  p revious year. T here were 
no new discoveries.

In  K en tu ck y  th e  m ost im p o rtan t oil developm ents were extensions to  th e  pools 
in  E llio t, Menifee, and  Jack so n  Counties. P roven  areas p roduced  1,524,764 b rl o f oil.

In  Tennessee th ere  were only 5 com pletions during  th e  year. Oil p ro d u c tio n  east 
of th e  C incinnati A rch was ab o u t 6000 brl. E . N . T.

76. Developm ents in O klahom a in 1945. J .  L. B orden. B u ll. Am er. A ss. Petrol. 
Geol., 1946, 30, 6902.— P roduction  of crude oil in  O klahom a to ta lled  139,227,502 brl 
in  1945, an  increase o f 12% on 1944. R eserves, how ever, declined b y  8-3%  to
889,839,000 brl.

2351 wells were drilled during  1945. The num ber of successful exp lo ra to ry  wells 
was 118. 51 new  oilfields an d  22 new gas fields were discovered, b u t  th e re  w ere no
very  ou tstan d in g  discoveries in  th is  area. E . N . T.

77. Developm ents in  Rocky M ountain Region in  1945. E . W . K ram p ert. B u ll.  
Am er. A ss. Petrol. Geol., 1946, 30, 912.— M ost discoveries in  th is  a rea  were in  W yom ing, 
b u t even these  were few in  num ber.

T he to ta l  footage drilled  in  th e  R ocky  M ountain  region was a  l it t le  m ore th a n  1944, 
b u t th e  num ber o f wells w as less. Oil p roduction  increased b y  5,000,000 b rl due to
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th e  developm ent o f th e  R angely  field. B y th e  end of the  year, Colorado’s daily  
p roduction  was a lm ost equal to  th a t  of M ontana. E . N . T.

78. Production R eport— Salt Creek Pool. H . S. N orm an. Oil Gas J .,  19.10.46, 45 
(24), 136.— This field, discovered th rough  intensive re-exam ination  of available 
geologic d a ta , is sm all b u t  re la tively  “ rich ” . Covering only 100-odd acres, flowing 
production  of 1700 b rl/d ay  (restricted) has easily been b u ilt up. D epth  : 2800 f t ;  
ind icated  recovery : 320,000 brl/w ell. D etails of th e  pool are discussed. A. H . N.

79. Developments in Southeastern States in  1945. C. W . A lexander. B ull. Amer. 
Ass. Petrol. Geol., 1946, 30, 1020.— A labam a h ad  21 w ildcats drilled, of which only 
1 produced gas. The G ilbertow n field had  14 new wells drilled in to  i t  and  gave 
186,817 b rl o f oil during  th e  year.

F lo rida  h ad  14 w ildcats abandoned. One producer w as added  in  th e  Sunniland 
field.

5 d ry  w ildcats were drilled in  Georgia.
I n  Mississipi, 117 w ildcats were drilled which discovered 5 new fields and  3 sa lt 

domes. Mississipi fields gave 19,005,971 brl of oil in  th e  year, as com pared w ith  
16,429,346 b rl in  1944. E . N. T.

80. History of Reserves and Production of N atural Gas and N atural Gas Liquids in 
Texas. P e rry  O lcott. B ull. A m er. A ss. Petrol. Geol., 1946, 30, 1123.— The categories 
of n a tu ra l gas and  n a tu ra l gas liquids are as follows : non-associated gas (free), 
associated gas (gas cap), and  dissolved gas. The reserves of these th ree  classes in 
Texas on J a n u a ry  1 1946 were a to ta l  of ab o u t 75 trillion  cu. ft, d ivided respectively 
as 69% , 22% , and  9% .

N a tu ra l gas liquids are liquids ob tained  from  an y  of th e  groups o f n a tu ra l gas by  
cu rren t field or p lan t p ractice. The to ta l  n a tu ra l gas liquids reserves in T exas are 
estim ated  as 1-5 billion brl.

The gauged gas p roduction  in  Texas during  1945 was 2-9 trillion  cu. f t , and  th e  
n a tu ra l gas liquids am ounted  to  61-5 m illion brl. E . N. T.

81. Developments in North and W est-Central Texas in  1945. N o rth  Texas Geological 
Society. B u ll. A m er. A ss. Petrol. Geol., 1946, 30, 963.— T ota l oil production  o f th is  
area  in  1945 was 54,283,064 brl, a  sm all increase over 1944. W ich ita  C ounty was 
th e  leading producer.

2240 te s ts  were drilled in  1945, resulting  in  1227 productive  wells and  1013 failures. 
The m ost im p o rtan t areas o f developm ent were in  th e  Sivell’s B end area  in  n o rthern  

Cooke C ounty, in  cen tra l M ontague C ounty, an d  in  th e  H arro ld  area, W ilbarger 
County. E . N . T.

82. Developments in the Texas Panhandle in 1945. P . A. M ontgom ery and  Le R oy
F u g itt. B u ll. Am er. A ss. Petrol. Geol., 1946, 30, 925.— There was a  decided increase 
in  drilling operations during th e  year. 516 new wells were com pleted during th e  
year, of which 317 were gas wells, 159 were oil wells, and  40 were dry .

No new fields or producing form ations were discovered.
In  1945 th e  Texas P anhand le  p roduced m ore th a n  31,000,000 brl of oil from  6034 

wells. This is a  decline o f 3,000,000 b rl from  th e  1944 figures. E . N. T.

83. Developments in  E ast Texas during 1945. T. H . Shelby, Jn r . ,  and  G. J .  L oetterle . 
B ull. Am er. A ss. Petrol. Geol., 1946, 30, 980.— The to ta l  of wells drilled  in  E a s t Texas 
increased by  75 over th e  1944 figure to  a  to ta l  o f 392.

One new  oil-producing area  an d  four new gas-producing areas were discovered in 
1945. All these  fields produced from  th e  lower Glen Rose or T rav is P eak  form ations.

E . N. T.

84. Developments in  South Texas in 1945. B. Scrafford. B u ll. Am er. Ass. Petrol. 
Geol., 1946, 30, 972.— A record to ta l of 1618 wells were drilled in  th is  a rea  during  th e  
year. Some of these were dually  an d  tr ip ly  com pleted.

ildcats resu lted  in  th e  discovery of 47 new  fields and  th e  extension  of 37 
producing, areas.
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T o ta l p roduction  of oil w as 132,923,000 brl, i.e., 7-7% of th e  U n ited  S ta te s  to ta l.
The Frio-V icksburg tren d  accounted  for 47%  of th e  new  fields d iscovered a n d  th e  

m ajo rity  o f th e  p roduction . E . N . T.

85. Developm ents in Upper Gulf Coast of Texas in 1945. D. M. D avis an d  C. F . 
B eilharz. B u ll. Am er. A ss. Petrol. Geol., 1946, 30, 991.— W ildcat drilling  increased 
b y  24%  and  field drilling b y  25%  during  th e  year. New discoveries were 26, m ost y 
sm all in  size. ’

P ro d uction  decreased by  2£%  during  th e  year. M ost o f th e  w ildca ts w ere drilled  
on seismic prospects. E . N . i .

86. Developm ents in  W est Texas and Southeastern New Mexico in 1945. E - H .  W oods,
C. L. Chase and  J .  E . B ucher. B u ll. A m er. A ss. Petrol. Geol., 1946, 30, 930. in  
W est T exas 1744 wells were com pleted  in  1945. O f th e  278 ex p lo ra to ry  wells, 47 
were successful p roducers of oil an d  gas. 10 new P erm ian  pools an d  20 new  pre- 
P e rm ian  pools were discovered. P ipeline ru n s w ere 175,540,000 b rl in  1945, as 
com pared w ith  a  to ta l  14,760,000 b rl lower in  1944.

In  New Mexico, 393 wells were com pleted, including 67 ex p lo ra to ry  wells, of which 
19 were new  producers. 9 new  P erm ian  fields were found, o f w hich P ad d o ck  was 
th e  paost im p o rtan t, and  1 p re -P erm ian  field (B runson).

N ew Mexico p roduction  for 1945 w as 36,870,000 brl, a  decrease of m ore th an
2,000,000 b rl on th e  1944 to ta l. E . N . T.

87. Developm ent in Canada in  1945. G. S. H um e. B u ll. A m er. A ss. Petrol. Geol., 
1946, 30, 851.— T here was a  decline in  C anadian  p ro d u c tio n  from  10,166,208 b rl in 
1944 to  8,568,815 b rl in  1945. T his w as due to  th e  lack  o f new  discoveries to  offset 
th e  norm al decline o f T u rn er V alley, an d  th e  closing o f th e  Canol p ipeline  which 
iso lated  th e  N orm an  W ells field.

M ost of th e  1945 drilling  w as done in  A lberta . N o new  fields w ere discovered 
here. I n  th e  so u thern  p lains o f A lb erta  th e  C onrad an d  W est T ab er fields hav e  been 
extended.

T he first com m ercial field in  Saskatchew an, a t  L loydm inster n ea r th e  A lberta 
b o u ndary , began  p ro d u c tio n  in  1945. P rev ious p ro d u c tio n  h a d  been solely from  the 
A lb erta  side o f th e  boundary .

T est drilling  has been carried  o u t w ith o u t n o tab le  success in  various localities of 
E as te rn  C anada an d  also in  th e  M ackenzie R iv er area . E . N . T.

88. E xploration and Production of Petro leum . H I. Anon. In d . M in . (Argentina), 
1946, 6 (60), 27-32.— D rilling m ethods are  com pared  from  th e  s ta n d p o in t o f efficiency 
an d  cost, and  th e  various w ays of lifting  oil to  th e  surface a re  described. (Cf. A bstract 
No. 1049/46.) A. C.

89. S tatus of G erm an Oil Fields. F . R eeves. B u ll. A m er. A ss. Petrol. Geol., 1946, 
30, 1546.— This p ap er is a  de ta iled  and  ex h au stiv e  review  o f th e  G erm an oilfields, 
including m uch  in form ation  ab o u t th e  fields d iscovered in  th e  la s t  few years.

28 new fields were discovered in th e  ten  years p rio r to  1945, g iving 62%  of G erm any’s 
cum ula tive  p roduction . T he ann u al p ro d u c tio n  w as doubled  betw een  1935 an d  1940, 
an d  in  th e  la t te r  year th e  peak  p ro d u c tio n  o f 7,393,309 b r l  w as ob tained . T his has 
since declined to  3,838,709 b rl in  1945.

M ost G erm an oil comes from  th e  Lower C retaceous an d  Ju ra ss ic  rocks on  th e  flanks 
of sa lt dom es. Only one im p o rtan t field, R e itb ro o k , h as given oil from  th e  crest 
o f  a  deep-seated  dom e.

No new  com m ercial oil has been found in  th e  M iddle Zeclistein dolom ites o f cen tral 
G erm any since th e  original V olkenroda d iscovery in  1930.

New oilfields were found n ear th e  D u tch  b o rder in 1942 an d  1943. T hey  are 
s itu a te d  on low folds, and  produce from  Low er C retaceous sands an d  shell beds.

A t H eide in  Schleswig-Holstein, oil is found in  Middle Zechstein dolom itic  lim estones 
a n d  a pre-N eocom ian scree breccia on th e  w est flank of an  elongate sa lt s tru c tu re .

T he M unich basin  is th e  only  u n tes ted  area  a t  p resen t th a t  m ig h t ju s tify  
exp lo ra tion  work. E . N . T.
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90. Post-W ar Development Progressing in H olland’s Coevorden Field. Anon. World 
Pet., 1946, 17 (12), 66—68.— A lthough th e  presence of oil was established in  H olland 
in 1923, no serious search w as m ade u n til 1933, when B.P.M . acquired certain  rights. 
A fter th e  occupation th e  G erm ans resum ed th e  w ork which th e  D utch  h ad  h ad  to 
abandon  a t  th e  ou tb reak  of w ar, an d  established several producing wells before 1945. 
W ork has been resum ed, b u t progress is slow on account of th e  use of out-of-date 
equipm ent and  th e  w axy n a tu re  of th e  25° A .P .I. g rav ity  crude. Production  sta tistics, 
geological inform ation , and  m aps are reproduced. F . S. A.

91. D utch Shell Group Restoring E ast Indies Properties Demolished on Eve of Invasion.
Anon. Oil Oas J ., 12.10.46, 45 (23), 62.— The p resen t s ta tu s  and  fu tu re  plans for the  
rehab ilita tion  of th e  E a s t Ind ies properties of th e  R oyal D utch  Shell group of com 
panies is sum m arized.

In  N orthw est Borneo th e  20,000 b rl Saraw ak refinery and  th e  Miri and  Seria oil
fields were demolished, and  a fte r recap tu re  in  Ju ly , 1945, drilling was resum ed in  1946.

400 wells and  tankage  were destroyed on T arakan , th e  46,000 b rl refinery a t  B alik  
P ap an  an d  oilfields on th e  eas t coast o f Borneo also being demolished. S i m i l a r  
dam age w as done before th e  Jap an ese  invasion a t  Ceram, New Guinea, Sum atra, 
and  Ja v a . The ex ten t to  which th e  invaders were able to  reconstruct gave them  
an estim ated  yield o f ab o u t 55%  of th e  1941 production, a lthough th ey  h ad  arrived 
fully  equipped to  carry  o u t repair work, P lad joe and  J a v a  providing th e  g reatest 
re tu rns.

For reconstruction  now, i t  is estim ated  th a t  some 200,000 tons o f equipm ent are 
necessary, including 27 strings o f drilling tools, 600 pum ping un its , 40,000 kW h 
power generating  capacity , and  200 miles o f oil-well tu b u la r goods, together w ith 
m ateria l to  resto re  to  th e  full th e  20 m illion barrels of tankage.

Also an  unknow n portion  o f 3,000 miles of 4-in and  larger pipelines m u st be replaced.
G. A. C.
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92. Growth of the Pipeline Industry . Anon. Oil Gas J . ,  21.9.46, 45 (20), 173.— The 
to ta l crude oil and  to ta l  ga thering  lines in th e  U n ited  S ta tes are shown from  1880 to 
1915, for every  five years, an d  yearly  from  1916 to  1944. Petro leum  pipeline traffic, 
tru n k  lines in  thousands of miles, is show n from  th e  year 1936 to  1944 for crude oil 
an d  refined products. The g rand  to ta ls  in each case are given, and th e  source of the  
d a ta  is shown. W . H . C.

93. Precise Engineering Features New California Crude Line. H . S. N orm an. Oil 
Gas J . ,  21.9.46, 45 (20), 230.— A description is given of th e  construction , laying, 
testing , and  operation  of th e  S tandard  Oil Co., of C alifornia’s new pipeline betw een 
K ettlem an  H ills an d  th e  Los M edaños tan k s a t  San Francisco B ay. The line is 
composed of 167 m iles o f 18-in and  9 m iles of 20-in pipe and  has a  volume of 283,000 
b r l  o f crude oil, an d  a daily  pum ping capacity  o f 110,000 brl. There are 2 pum ping 
sta tions. The line is provided w ith  6 boxes for inserting  scrapers, and  13 gate  valves 
to  m inim ize loss and  possible dam age of te rr ito ry  in  th e  even t of a  rup tu re . The 
pipes were electrically  welded to gether and  have yield s treng ths of 52,000 and  45,000 
p.s.i., and  u ltim ate  tensile stren g th s of 72,000 an d  65,000 p.s.i. respectively, on the  
first 30 miles o f th e  discharge ends o f each pum ping s ta tio n  and  th e  rem ainder of th e  
lines. 27 m iles o f th e  line were m ade b y  th e  pressure-w eld process. G am m a-ray 
testing  was m ade on th e  welds. W ater pressure te s ts  on th e  various sections were 
m ade a t  1000 an d  1300 p.s.i. P a r t  of th e  line was Som astic coated, where th e  m ost 
corrosive soil would be encountered, th e  rem ainder was w rapped w ith  asphalt and 
asbestos felt. A t K e ttlem an  H ill in tak e  s ta tio n  centrifugal pum ps driven b y  steam  
turbines provided 940 p.s.i. pum ping p re ssu re ; a t  Los Banos sta tio n  th e  centrifugal 
pum ps were operated  b y  800-hp. electric m otors. T he cost w as $4,000,000.

W . H . C.

94. 1946 Trends in Pipeline Practices. W . G. H eltzel. Oil G a sJ .,  21.9.46, 45 (20), 
182.—This pap er discusses th e  fu tu re  grow th of p ro d u c t d istribu tion  pipelines,



ABSTRA(___

possibilities o f lines for tran sm ittin g  coal gas, an d  problem s o f pipelines serving new 
oilfields. U p to  ab o u t 1928, lines were co n structed  w ith  th rea d ed  screw ed p i p e s  
an d  couplings, an d  on th is  accoun t a  defin ite  w all th ickness w as necessary  so th a t  
s ta n d a rd  w eight pipes were used  in  w hich th e  w all th ickness o f th e  u n th rea d ed  p o rtio n  
p rov ided  g reater s tren g th  th a n  th e  operating  pressures em ployed requ ired . ■̂'aP" 
welded lines also requ ired  a  su b s ta n tia l w all th ickness to  allow for th e  p a r t  expanded . 
The in tro d u c tio n  of welding o f circum ferential jo in ts  an d  th e  ad o p tio n  o f e lectrically  
w elded h igher-carbon  steels allowed g rea ter scope for th e  designer, w ith  th e  re su lt 
th a t  to d ay  th in n e r wall pipes and  larger d iam eter lines are em ployed. L arger d iam eter 
system s are  d iscu ssed ; b y  su b s titu tin g  th em  for th e  p resen t sm aller lines, ab o u t 
h a lf  th e  num ber o f p u m p i n g  sta tio n s w ill be e lim inated . T heir ad v an tag es a re  : 
(1) low in vestm en t an d  low operating  costs p er b rl o f c a p a c ity ; (2) m eans o f ob tain ing  
g rea te r pum ping  d istances an d  as a  corollary fewer pum ping  s ta t io n s ; (3) sim plic ity  
o f  operations ; (4) ad ap tab ility  for tran sp o rtin g  crude oils hav in g  a w ide range  of 
viscosities ; (5) su itab ility  for b a tch ing  ; an d  (6) a  m edium  th ro u g h  w hich a  m odern iza
tio n  program m e of p resen t tru n k lin e  system s can  be carried  ou t. T he m ain  d is
ad v an tages a re  : (1) large c ap ita l expend itu res for first c o s t;  (2) a ll o f m o st of the 
capac ity  being in  one l in e ; (3) th e  problem s encountered  in  th e  use o f large valves 
and  f i tt in g s ; and  (4) m ore difficult to  co n stru c t. A tab u la tio n  show s th e  im p ortan t 
d a ta  for pipelines from  6 to  24 in  d iam eter, b ased  on 960 p .s.i. w ork ing  pressure,
24,000 p.s.i. w orking stress, 12 p .s.i. friction  loss p er m ile, an d  80 m ile pum ping 
d istance, using tap e rin g  w eights (except for th e  6 to  10 in) th a t  a re  su itab le  for the  
hydrau lic  g rad ien t a n d  p rac tica l for construction . C o n tam ination  o f oils through 
b a tch ing  is discussed in  re la tio n  to  various system s o f p ipelines. \ \  . H . C.

95. Trends in Pipeline Practices. W . G. H eltzel. Oil Gas J . ,  28.9.46, 45 (21), 
81.— The shortage o f h igh-grade iron  ore in  th e  U n ited  S ta te s  necessitates th e  efficient 
use o f steel for i ts  c o n se rv a tio n ; th is  is su p p o rted  b y  th e  econom ic lim ita tio n s under 
which pipelines o p erate , w hich are  conducive to  th e  use o f h igh-tensile  steel, greater 
w orking pressure  an d  th in n e r p ipe  w alls. I t  is  considered  good p rac tice  to  use a 
w orking stress eq u iv a len t to  one-half o f th e  ru p tu re  yield. T he p rac tica l considera
tio n s w hen p lann ing  pipeline co n stru ctio n  o f less w all th ickness a re  discussed w ith 
respec t to  in te rn a l an d  ex te rn a l corrosion, s tre n g th  for bending, e tc . According to 
th e  au th o r, th e  p rac tica l lim ita tio n s w ith  respec t to  w all th ickness for th e  various 
d iam ete r pipes a re  as follows : 7/32-in w all can  be used  for 8 a n d  10 in  an d  probably 
less w all for 6 in. Possib ly  7/32-in can  be used  for 12 in . F o r  12 an d  16 in. J-in  wall 
has been  used  sa tis fac to rily  in  seam less an d  e lectrically  w elded higher-tensile-strength  
p ipe. I t  m ay  p rove  sa tis fac to ry  for 18 in . F o r 20 in  an d  22 in  a  m in im um  w all of 
n o t less th a n  5/16-in is reco m m en d ed ; experience m ay  show th a t  th is  m in im um  wall 
th ickness can  be reduced  s till  fu rth e r. H e  can n o t offer a n  opinion on  24- an d  26-in 
pipes.

T he tre n d  to w ard  th e  use o f less w all th ickness is reflected in  th e  q u an titie s  of the 
various sizes o f pipe, hav ing  reduced w alls, th a t  have  been used  in  som e lines in  recent 
years is show n b y  d a ta  giving leng th , size, an d  w all th icknesses. T he use  o f tapering  
w eights, i.e., various w eights o f p ipes in  a  section  o f a  line tap e rin g  in  w all thickness 
from  th e  h igher to  th e  low er p ressure  end, p rim arily  ap p lied  for one d irec tion  flow, 
is discussed and  som e exam ples o f such co nstruction  a re  given, an d  th e  p ractical 
and  econom ic advan tag es a re  discussed. These p e rm it few er pum p in g  s ta tio n s and 
longer pum ping  distances, e tc . P u m ping equ ipm en t, diesel engines em ployed, and 
th e  use o f tu rbochargers and  possible em ploym ent o f gas tu rb in es are  su rv ey ed .

W . H . C.

96. Pipeline Dim ensions. W . L. N elson. Oil Gas J . ,  2.11.46, 45 (26), 91.— This 
issue No. 117 o f th e  R efiners N otebook Series concerns th e  m o st econom ical tube  
len g th  for som e com m on still arrangem en ts. A n arran g em en t should  be sought 
w hich u tilizes few bends an d  tubes, b u t  ex trem ely  long tu b es  a re  expensive. The 
d istance  betw een  th e  top  o f th e  bridge w all an d  th e  ro o f tu b es  should  nev er b e  less 
th a n  36 ins an d  p referab ly  should  exceed 4 f t  if  th e  s till is narrow . A  figure is given 
show ing econom ical tu b e  leng th  as a  function  o f h e a t d u ty  o f th e  s t i l l ; ty p es  o f  still 
show n include th ree  varie ties o f  dow n convection, tw o  o f s tra ig h t-u p , an d  one of 
overhead convection. N otebook 104 should also be consulted . G. A. C.
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97. B ig-Inch Flow Chart. Affords simplified and quick m ethod of determ ining line 
pressures to be m aintained. H . W . L am b ert. Oil Gas J .,  21.9.46, 45 (20), 222-4.—

i A B ig-Inch Flow  C hart is p resen ted  and  its  construction  and  m ethod  o f use are dis-
'■ cussed. The ch art is for pipes from  13 in  to  23-5 in  in te rn al d iam eter, and  is a four-

p a r t  logarithm ic g raph  w ith  th e  lines p lo tted  for tu rb u len t flow of viscous liquids in 
pipe lines. I t  accounts for losses due to  p ipe rougher th an  new clean steel pipe. 
The relationships used  as th e  basis are well-known form ulas, being arranged in  such 
a m anner as to  solve quickly  any  o rd inary  flow problem . The ch art was developed 
on account o f th e  lack  o f m eters a t  some of th e  line jun c tio n  poin ts, which m ade it  
necessary to  re ly  upon  pressure gauges to  divide th e  stream s in  pum ping determ ined 
quotas to  th e ir destination , and  i ts  construction  afforded a sim ple and  quick m ethod 
of determ ining th e  line pressures to  be m ain tained . The c h a rt has been checked 

igi m an y  tim es against various size lines an d  grades o f crude oil and  products. I t  has
been found m ost useful w hen runn ing  scrapers th rough  p ro duct lines. A flow ch art 
is also given for l j - in  to  12-in lines, which has been constructed  b y  P . B uthod . I ts  
m ethod o f use is described. W . H . C.

JTih?
98. Protection of Two 8-in Coated Pipelines W ith M agnesium. A. Sm ith. Oil G a sJ .,
21.9.46, 45 (20), 195.— A descrip tion  is given o f th e  Cathodic p ro tec tion  given by 
magnesium  anodes to  4-4 m iles o f tw in  brine  pipelines of th e  Dow Chemical Co., a t 
Freeport, Texas. A resistance su rv e y  of th e  g round in which th e  line would be laid, 
from  which th e  num ber o f anodes requ ired  for p ro tection , is described. Types of 
m agnesium  anodes are discussed as to  size, .weights, cu rren t developed, and  life when 
under definite conditions o f efficiency an d  o u tp u t. The e lectro ly te  or “ b a ck fill”

'j in which th e  anodes a re  buried  is described, and  th e  p ro tection  o f bare and  w rapped
bsis pipe is discussed. W . H . C.
ira

99. Standardized E lectrification P a tte rn  for Pipeline Pum ping Stations. R . B. Mills. 
Oil Gas J .,  21.9.46, 45 (20), 217.—A recen t electric in sta lla tio n  is described. I t  was 
designed to  m odernize and  ex tend  a  large oil com pany’s pipeline system  aim ing 
a t  uniform ity  an d  stan d ard iza tio n  w ith  com pactness, re liab ility , an d  a ttrac tiv e  
appearance. A t th e  sub-sta tions th e  m ain  pum ps are housed in  a  separa te  building 
to  facilitate  servicing, th e  operators contro l s ta tio n  being a  pressurized room  in th e  
building. The transform ers and  sw itchgear are s itu a ted  in  th e  open, ad jacen t, b u t 
fa r enough aw ay from  th e  pum p house for th e  la t te r  to  be in  a safe area. All o ther 
electrical equipm ent is housed in separa te  com partm ents. The following ty p es of 
equipm ent were installed  : 750-2000 k v a  oil-cooled transform ers, and  sw itchgear 
w ith  m ain  and  feeder breakers of th e  m agneblast ty p e ;  a  15 k va  2400-115/220-volt 
transform er for sta tio n  lig h ting ; a 2400-480-volt Pyrano l transfo rm er o f e ither 371- 
or 100 kva , and  th e  num ber requ ired  o f full-voltage m oto r s ta rte rs . The im p o rtan t 
d a ta  re la tive  to  th e  various control, sw itchgear, an d  s ta rtin g  equ ipm ent are given.

nail«* w . H. C.

100. High Pressure Pipelines T ransport V aluable H elium  a t 2800 p.s.i. J .  J .  Reynolds. 
Oil Gas J .,  12.10.46, 45 (23), 84.— T he tw o pipelines tran sp o rtin g  helium  from  th e  
B ureau of Mines p lan ts are described.

The lines are 90 miles and  35 m iles in  leng th  respectively, and  are of 2J-in o.d., 
ex tra  heavy  seamless steel pipe coated  w ith  prim er solution and  coal-tar enam el and 
w rapped w ith  asbestos. Pressure-w elded jo in ts  were m ade.

The quicksand bed of th e  C anadian R iver w as a  m ajor problem  w ith  th e  A m arillo- 
E nell line, tw o paralle l lines 1500 f t in leng th  and  500 f t  a p a r t  were buried  beneath  

, W- th e  river bed. On th e  Shiprock-G allup  line overhead bridges were necessary to  carry
it over steep-sided d ry  creeks. 

be : T ests capable of detecting  th e  sm allest leaks were m ade by  pressuring th e  line w ith
art- t  n a tu ra l gas to  2800 p.s.i. reducing to  1000 p.s.i. an d  subm erging in w ater, on 4-mile
rerbelS sections, th ro u g h o u t whole length . Special excess-flow valves were fitted  a t  5-mile
eisi>r! in tervals in  case of a  b reak  developing, which were found to  be effective in th e  con-
esofstS d ition  existing  ^  th e  presence of n a tu ra l gas used for tes tm g  purposes rem aining ,n
i one f. the  line a fte r helium  w as ad m itted .
.1. ft
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Refineries and Auxiliary Refinery Plant.
101. E quivalent H eating Value of Refinery Fuels. W . L. N elson. Oil Gas J . ,  12.10.46, 
45 (23), 111.— No. 114 in  th e  R efiner’s N otebook series lis ts  th e  h ea tin g  v a lu e  o 
refinery fuels in  tw o tab les, from  which th ree  exam ples a re  w orked ou t, including th e  
equ iva len t in  e lectricity , cracked gas, gasoline, heav y  fuel, e tc ., of 1000 cu. f t  oi d ry  
n a tu ra l gas an d  1 to n  o f coal. -

102. H eat Absorption and R adian t Section. Refiners Notebook No. 112. V i . L.
Nelson. Oil Gas J . ,  28.9.46, 45 (21), 1 1 1 — A c h a rt is given from  w hich th e  h eat 
abso rp tion  of th e  ra d ia n t section of a  tu b e-s till fu rnace can be o b ta ined . T he com 
position  of th e  c h a rt an d  th e  m ethod  of i ts  use are described. T he le ft scale of the 
ch a r t  shows a  facto r w hich consists o f th e  ab so rp tion  ra te  in  B .T h .U . p er sq. ft, 
m ultip lied  b y  tu b e  d iam eter and  d iv ided  by  th e  cen tre-to -cen tre  tu b e  spacing. The 
figure is norm ally  used  b y  deciding, from  th e  Refiners N otebook No. H I ,  21.10.46, 
or o th e r source, w h a t allow able ra d ia n t ab so rp tion  ra te  m ay  be used, a n d  th en  reading 
from  th e  c h a rt th e  percen tage  o f th e  n e t h e a t developed th a t  will be absorbed by the 
ra d ia n t section. W . H . C.

103. Operational Details of Talco’s W aste-W ater Disposal P lan t. C. G. Rook. Oil
G a sJ., 2.11.46, 45 (26), 75.— A n average o f 108,000 gal per d a y  o f w a ter from  th e  Mount 
P leasan t, T exas, p la n t o f th e  Talco A sp h alt an d  R efining D ivision, con ta in ing  certain 
q u an titie s  o f emulsified oils, su lphur com pounds, caustic  an d  w ash w aters, and  other 
co n tam in an ts , has been successfully  trea te d .

T he w a ter is n eu tra lized  w ith  su lphuric  acid  to  7-0 p H , ferrous su lp h a te  added to 
p rec ip ita te  sulphides, th e  iron  rem oved by  15%  ch lo rinated  lim e slu rry , and  th e  floe 
p roduced  enm eshes th e  suspended m a tte r  and  oil in  em ulsion. Periodic te s ts  are 
m ade to  m ain ta in  th e  correct p H . The sludge is rem oved  b y  a  cen trifugal pump 
an d  d ischarged th ro u g h  a  1-ton filter press, th e  cake being used for filler in  th e  refining 
area . A verage cost p e r 1000 gal o f w a ter tre a te d  is 15 cents. G. A. C.

D istillation.
104. F rac tional D istillation oi T ernary  M ixtures. P a r t  II . A. J .  V. Underwood. 
J .  In s t. Petrol., 1946, 32, 598-613.— I n  a prev ious p a p er (J . In s t. Petrol., 1945, 31, 
111-118) th e  co m p u ta tio n  of th e  com position on an y  p la te  in  a frac tio n a tin g  column 
for te rn a ry  m ix tu res  w as derived. I n  th is  P a r t ,  an  a lte rn a tiv e  deriva tion  of the 
eq u atio n s is p resen ted . F ive  exam ples are w orked o u t to  illu s tra te  th e  use of the 
eq u atio n s w hen th e  p roportions of th e  3 com ponents v a ry  betw een  different lim its.

A. H . N.

105. F rac tional D istillation of M ulti-Com ponent M ixtures— Calculation of Minimum 
Reflux R atio . A. J .  Y. U nderw ood. J .  In st. Petrol., 1946, 32, 614-626.— B y ex tend
ing a  m eth o d  w hich h as been  applied  to  te rn a ry  m ix tu res, equations a re  derived by 
which th e  m in im um  reflux ra tio  for m ulti-com ponent m ix tu res can  be read ily  calculated 
w hen th e  frac tio n a tio n  betw een th e  key  com ponents is a  sharp  one, re la tive  volatilities 
an d  m olal reflux being assum ed co n stan t. N um erical exam ples are given to  illustrate  
th e  m eth o d  of calcu la tion . A. H . N.

106. Questions on Technology. W . L. Nelson. Oil Gas J . ,  5.10.46, 45 (22), 85.— A 
series o f questions a re  answ ered, referring  to  p ipe s till tran sfe r line tem peratu re, 
cyclones, an d  viscosity  o f gasolines. Tables, formulae, and  d iagram s fu lly  illustra te  
th e  answ ers. G. A. C.

Cracking.
107. New Coking U nit Adds Versality, Increases Yields a t P u re ’s Refinery. A. L.
F o ster. Oil Gas J . ,  7.9.46, 45 (18), 74.— To m eet any  va ria tio n s in p resen t an d  im 
m ed ia te  fu tu re  p ro d u c t dem ands, th e  Toledo refinery of th e  P u re  Oil Co. is in sta lling
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a  com plete new delayed coking u n it. F o r some years p a s t operations have been 
conducted  in th ree  com bination  C .H .P . u n its  and  an  independent therm al reform ing 
u n it, and  in 1944 a hydroform ing p lan t and  toluene recovery u n it were added. These 
un its  and  th e ir  operation  are described and  flow diagram s of tw o of them  are shown. 
They are four-furnace assem blies w ith  a  reform ing section, one ligh t gas-oil section, 
one heavy gas-oil section and  a v iscosity-breaking section, all working in synchronism  
w ith  th e  c rude-topping section of each. The th ird  u n it has only th ree  cracking coils. 
The capacities o f th e  th ree  u n its  are, 9000, 11,000 and  10,000 b rl/d ay  of crude oil, 
operating  for 50% , 40% , and  30%  bo ttom s respectively.

W hen th e  new  coking p lan t is ready, th e  flow of th e  crude oil feeds will be re 
arranged, so th a t  a ll th e  charge is reduced to  30%  bottom s for its  feed. The new 
u n it will add  a  g reat deal of flexibility  of b o th  p roduct ty p e  and  product q u a lity  to  
th e  refinery operations. The delayed coking p lan t will consist essentially  of a  double
coil heater, tw o coke drum s, which are actually  soaking drum s, a  fractionating  column, 
th ree  stream  stripp ing  colum ns, and  various auxiliaries. The new  u n it is illu stra ted  
by  m eans of a  flow diagram , and  its  operation  and  range of products, from  30%  
reduced crude oil, are described. E ach  coke drum  is sufficient for 24 hours production. 
Coke from a  drum  is rem oved by  a  hydraulic  m ethod, which em ploys a ro ta ry  cu tte r 
for cu tting  a 3-ft hole vertica lly , and  uses a  special head, w ith  several ro ta ry  nozzles 
th rough  which w a ter a t  1500 p.s.i. is ejected  horizontally  on to  th e  cu t walls, and 
traversing  from  b o tto m  to  to p , cu ts aw ay  th e  coke which falls ou t of th e  b o tto m  m an 
to  an  open car for rem oval and  drying.

The overall yields are given for operations w ithou t and  w ith  delayed coking. The 
p roduction  o f m o to r gasoline is 52-7%  and  59-4%, and  residual fuel 27-6% and 
17-2%, of th e  crude oil charged respectively. The o th er m ain  stream s were kep t a t  
th e  sam e level. The A.8.T.M . clear octane num bers of th e  gasolines produced were 
60 and  64 respectively . W . H . C.

108. Im proved Fluid Catalytic Cracking Unit Reduces M aintenance Costs. B. J .
F lock. Oil Gas J . ,  5.10.46, 45 (22), 72.— A cataly tic  cracking u n it to  m eet th e  requ ire
m ents o f sm all-scale refiners, designed by U niversal Oil P roducts Co., is described.

M aintenance costs have been cu t down, principally  in th e  ca ta ly s t u n it where 
erosion of cyclone separators, reac to r system  and  line has been m et by  using w ear 
p la tes  and  special cem ents. H o t ca ta ly s t will be carried  in  alloy or carbon-steel 
lines, layou t being such as to  o b tain  sm ooth flow. A u n it has been in operation  for 
2 years, using 2-6  chrom e alloy and  carbon steel lines, w ithou t replacem ents. O pera t
ing pressures in  th e  regenerator will be 10 p .s.i.g ., th u s  reducing velocity  and  w ear, 
and  cyclone capacity  has also been increased w ith  th e  sam e object. M icro-spherical 
typ es of c a ta ly s t which do n o t possess th e  cu ttin g  pow er of th e  ground ty p e  are to  be 
em ployed. Side-valves have  been rem odelled to  give w ider openings, and  erosion 
reduced. I t  is expected  th a t  records o f over 90%  on-stream  will be ob tained  w ith  
these  im proved un its . G. A. C.

109. Commercial T.C.C. Operations on Partia lly  Vaporized Charge Stock. H . D.
Noll, A. W . Hoge and  D. M. L un tz . Oil Gas J . ,  19.10.46, 45 (24), 116.— The resu lts  
of some concurren t flow operations a fte r a lte ra tio n  to  th e  reac tor of th e  Socony 
V acuum  Oil Co. T.C.C. Com mercial in sta lla tio n  a t  P au lsboro’, New Jersey , are 
presented .

The cata ly tic  section o f th e  u n it is composed of a 16-ft i.d. solid-bed reac to r and  a 
10-zone, 10-ft square solid-bed k iln  w ith  a  nom inal ca ta ly s t circulation ra te  of 100 
tons per h r. Various vaporized and  p a rtia lly  vaporized charging stocks are processed 
w ith concurren t flow of syn thetic  bead ca ta ly st and  oil th rough  th e  reactor. The 
a lte ra tions to  th e  reac to r consisted of reversing th e  ex ternal oil piping, installing  a 
v apour-ca ta lyst disengaging device and  revising th e  ca ta ly st d istribu ting  system  in 
th e  top  of th e  reactor, and  equipping th e  reac to r w ith  a  fog nozzle for in jecting  n o n 
vaporized  charging stocks.

The resu lts  show th a t  m ixed phase concurrent T.C.C. cracking is p ractica l and 
efficient, th e  concurren t flow resu lts in b e tte r  u tiliza tion  of th e  h ea t con ten t of th e  
in le t c a ta ly st and  oil stream . H igher reac to r tem pera tu res for given oil and  cata ly st 
in le t tem p era tu res are obtained, which results in higher octane num ber gasolines.

As for m echanical efficiency, carry-over o f ca ta ly st fines to  th e  syn the tic  crude
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tow er is negligible, and  th e  v apour ca ta ly s t disengager operates sa tisfac to rily , and  
uniform  coke laydow n is achieved. T he reac to r seal legs in  ex is ting  co u n te r cu rren t 
T.C.C. u n its  a re  adeq u a te  for concurren t operations. A flow-diagram  is given, tog e th e r 
w ith  tab les  showing p la n t conditions, com parative  once-through concurren t an d  
co u n tercu rren t operations, and  com parisons o f com m ercial an d  p ilo t-p lan t T.C.C. 
cracking. G. C.

Alkylation.
110. E thylation  of Benzene in Presence of Solid Phosphoric Acid. V. N . Ip a tie ff 
and  L. Schm erling. Industr. Engng Chem., 1946, 38, 400-402.— Phosphoric  acid  on 
kieselguhr (the so-called solid phosphoric acid) is an  excellent c a ta ly s t for th e  a lky la tion  
of benzene w ith  e thy lene in  continuous flow operation . T he yield  o f e thylbenzene 
increases w ith  increase in  tem p era tu re  and  p re ssu re ; 80%  conversion o f e thy lene  in 
a  single pass (a t benzene space velocity  o f 2 cc ./h r/cc . o f c a ta ly s t)  is ob ta in ed  a t  abou t 
325° C an d  600 p.s.i., or a t  ab o u t 280° C, an d  900 lb  p ressure . T he ra tio  o f mono- 
ethylbenzene to  po lyethylbenzenes increases m arked ly  w ith  increase  in  benzene- 
e thy lene r a t i o ; i t  is th u s  read ily  possible to  o b ta in  an  a lk y la tio n  p ro d u c t, over 
90%  of which is th e  desired s ty rene  in te rm ed iate . T he life o f th e  c a ta ly s t is very 
sa tisfac to ry . A. W .

Isom erization.
111. Isom erization of Norm ally Liquid H ydrocarbons. No. 14. M odem  Refining
Processes. 1-H exane. G. A rm istead . Oil Oas J ., 28.9.46, 45 (21), 93.— During 
th e  w ar isom erization  processes were p rim arily  d irec ted  to  th e  p ro d u c tio n  o f aviation 
com ponents an d  th e  conversion o f n ap h th en es to  to luene. T he Iso m a te  process is 
described an d  discussed from  th e  aspect o f m o to r gasoline m anufactu re . I t  uses an 
a lum in ium  chloride-hydrocarbon  com plex ca ta ly s t, p rom oted  b y  anhydrous hydrogen 
chloride, and  hydrogen is in tro d u ced  to  in h ib it cracking a t  th e  high  pressures employed 
(above 500 p .s .i .) ; i t  also serves to  hydrogenate  th e  c a ta ly s t com plex and , b y  retard ing 
th e  dehydrogenation  action , th u s  leng thens c a ta ly s t life. A flow shee t o f a  naph tha  
isom erization  u n it  and  p ro d u c t frac tio n a tio n  is shown. T he fresh feed should contain 
th e  least am oun ts of C4 an d  C, hydrocarbons for th e  reasons given, w hich  re la te  to 
th e  effects of A1C13 on th e  various hydrocarbons and  ty p es processed. I n  th e  Isom ate 
process, b o th  th e  feed and  recycle gases are d ried  before adm ission to  th e  HC1 absorber, 
an d  are  passed  th ro u g h  a  h ea te r  an d  are  jo ined b y  a hydrogen  stream  before entering 
th e  reac to r, in  w hich a  co n stan t level o f th e  c a ta ly s t com plex is m ain tained . The 
A1C1 .¡-hydrocarbon com plex c a ta ly s t has a  specific g ra v ity  o f a b o u t 1-5, and  a  viscosity 
som ew hat g rea te r th a n  an  SAE 50 lu b ricatin g  oil. T he reac to r effluent, a fte r passing 
th ro u g h  h o t an d  cold se ttle rs, goes to  th e  HC1 strip p er, an d  th e n  flows to  caustic and 
w a ter w ashers before en tering  th e  frac tio n a tin g  system . T he effluent from  th e  reactor 
rem ains co m p aratively  free from  A1C13, p ro v id ed  th e  A1C13 co n ten t o f th e  complex 
is  k e p t below  70% . T he w ashed isom ate  en ters th e  depen tan iz ing  tow er, from  which 
overheads pass to  th e  d ebu tan izer, an d  th e  b u tan es  therefrom  are e lim inated  from 
overhead. T he b u tan izer b o tto m s pass to  th e  pen tan es sp litte r, from  which iso- 
p en tan e  passes overhead  an d  norm al p en tan e  from  th e  b o tto m , which m ay  be recycled. 
T he d epen tan izer b o tto m s are  passed  to  th e  hexane sp litte r, from  which isomeric 
hexanes, including neohexane and  diisopropyl, pass as overheads, and  th e  bottom s 
go to  th e  re ru n  tow er from  which th e  m eth y lp en tan es an d  norm al hexane are tak en  as 
overheads ; th e  la t te r  m ay  be recycled. T he C6 n ap h th en es an d  heav ier fractions 
flow from  th e  b o tto m . T ypical o p erating  conditions for isom erizing M id-Continent 
hexanes a re  show n for (1) 35%  p en tan es an d  65%  hexanes, and  (2) m ixed hexanes, 
and  a  g raph  show s th e  effect on yields and  q u a lity  o f recycling ra tio s  from  1 : 1 to 
4 : 1 .  The p ro d u c ts  a re  discussed. R ecycling gives b est yields an d  h ighest octane- 
n u m b er p ro ducts . U p to  93%  of 91 oc tane  nu m b er neohexane is form ed a t  4 : 1 
recycle ra tio . W . H . C.

112. Isom erization  and  Isoform ing. 2 -Pentane. G. A rm istead . Oil Gas J . ,  5.10.46,
45 (22), 80.— T his is P a r t  15 of a  series on m odern  refining processes, an d  P a r t  2 on 
isom erization  an d  isoform ing o f p e n tan e  m ix tures.

T he feed passes first to  th e  isopentane tow er, overhead from  which in itia l iso-
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pen tane  an d  ligh ter is rem oved. N orm al p en tane  an d  heavier from  th e  base o f the  
tow er pass to  a  re ru n  tow er, where hexanes plus a re  rem oved from  th e  bo ttom  and  
reac to r feed from  th e  top . 0-5% of benzol is in troduced w ith  th e  feed to  th e  reactor 
to  reduce cracking an d  ex tend  life of ca ta ly st. HC1 is rem oved from  th e  h y d ro 
carbons in  a  s trip p er and  even tually  C j is produced as overhead and  isopentane 
p ro d u c t as bo ttom s from  a  debutan izer. H aste lloy  “ B ” or nickel reac to r linings 
w ith  w ater cooling on th e  outside o f th e  vessel shell have greatly  decreased corrosion 
caused b y  th e  a lum inium  chloride-hydrocarbon complex.

The isoform ing process is a cata ly tic  operation  in which vaporized gasoline is passed 
over a  silica-alum ina ca ta ly st a t  betw een 750° an d  1000° F  and  a t  pressures of 5 to
10 p.s.i.g., using high space ra te s  of from  4 to  40 b /v /h r .

L ittle  has been disclosed ab ou t th is  process, b u t a  feature  is th e  yield-octane re 
lationship , th e  octane num ber im proving to  a  certa in  p o in t and  th en  degrades w ith  
increasing operation  severity . A tab le  illu stra tes th is  po in t. The process is applicable 
b o th  to  fixed-bed an d  fluid operation. The isom ate ty p e  of process can be operated  
a t  a  cost o f 0-7 to  1 0  cen t p er barre l of reac to r feed, and  when applying to  stra igh t- 
run  paraiihiic gasolines is com petitive  w ith  th e  use of te trae th y l lead only on low- 
quality  feed stocks. Isom erization  processes m ay also find application w ith  increase 
in octane levels and  fu tu re  em phasis on reduction  of processing losses. G. A. C.

Chemical and Physical Refining.
113. Vacuum  D istillation, Chemical Treating m ake Quality Lubricating Oils. A. L.
Foste r. Oil Oas J ., 28.9.46, 45 (21), 78.— A description is given of th e  p lan t used  a t 
th e  H ouston  refinery of th e  Sinclair Refining Co., and  its  operation  w ith  a  South 
T exas crude oil for th e  p roduction  of five grades o f lubricating  oils which have  ex 
ceptionally  low Conradson carbon residues and  low pour points. The p lan t consists 
o f a  b a tte ry  of shell stills, th ree  in parallel, for th e  rem oval of th e  5%  gasoline in th e  
crude ; an d  tw o in  series, for stripp ing  th e  virg in  g as-o il; tw o furnaces, one vaporizer - 
stripper, atm ospheric and  vacuum  fractionators, h ea t exchanging assem blies and  a 
caustic neutra liz ing  vessel. The crude charge flow tak es up  h ea t in  th e  following 
sequence from  : th e  gas-oil stream  from  th e  atm ospheric tower, th e  heavy  an d  ex tra  
heavy  lube oil d istillate  vacuum  stream s, from  th e  stripper-vaporizer, and  from  th e  
vapours in  th e  top  of th e  vacuum  frac tiona to r. The stream  th en  feeds th e  five shell 
stills as m entioned, and  th e  flow from  th e  las t, goes to  a furnace, is h eated  to  750° F  
and  passed to  th e  caustic m ixer in  which 25° Be caustic  soda solution (0-35 Ib /b rl oil) 
is in troduced , th e  m ixed stream  th en  flows to  th e  atm ospheric tow er, from  which 
overheads go to  th e  gas-oil exchanger, and  tw o side-stream s to  separa te  com partm ents 
a t  th e  head  o f th e  vapour-stripper, producing a  non-viscous and  a  ligh t lubricating
011 d istillates. The tow er bo ttom s are pum ped  to  th e  second furnace, and  a t  750° F  
en te r th e  vacuum  frac to n a to r operated  a t  2 -4  in  m ercury  abs. This frac tiona to r 
provides th ree  side-stream s and  an  overhead, viz., m edium , heavy, and  ex tra  heavy 
lube d istillates and  an  in te rm ed iate  cu t respectively. The residue from  th e  base 
is called caustic bo ttom s. The five lubricating  fractions are : 55-60, 100, 300, 1200 
d istillates an d  th e  heaviest fraction , each receive su b stan tia lly  th e  sam e t r e a tm e n t ; 
b u t th e  heav iest is d ilu ted  w ith  th e  100 v iscosity  cu t (50 : 50) before trea ting . The 
trea tm e n t given is b y  acid, neu tra lization  ho t-w ater washes and  earth  filtration . The 
am ounts o f acid  used  a re  10, 15, 25, 30, and  40 lb /b rl, and  1, 1 5 , 2, 2-5, an d  3 lb soda 
ash /b rl, respectively. F iltra tio n  th rough  fullers ea rth  th en  follows. The d iluted 
heavy  fraction  is steam  strip p ed  in  a  shell still, a fte r neu tra lization  and  before earth  
trea tm e n t. The finished lubricating  grades are : 55-60, 100, 300, 1200, and  2000 
Pale, and  have th e  following pour po in ts and  Conradson carbon values respectively : 
— 65, —45, —25, —5, and  20° F ;  and  0 01, 0 03, 0 04, 0 08, and  0-28%. Three 
o ther grades, 200, 500 an d  750 d istillates are also m a d e ; these are n o t tak en  d irectly  
from  th e  stills, b u t  are b lended from  th e  d istillates before trea ting . T heir properties 
are also given. The Conradson carbon values a re  0 02, 0-05, an d  0 07% .

W . H . C.

114. Purification of Commercial Benzene by Azeotropic Distillation. J .  Griswold and 
R . H . B owden. Industr. Engng Ghern., 1946, 38, 509-512.— N on-arom atic hydro 
carbon im purities were separated  from  comm ercial benzene (coke m anufacture) by
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azetropic d istillation  w ith  acetone. The approx im ate  p u r ity  of th e  original benzene 
was 98-5% , and  i t  is show n th a t  benzene o f ap prox im ate ly  99-7%  or h igher p u r ity  
m ay  be read ily  p rep ared  b y  azeotropic d istilla tion  of th e  com m ercial m a te ria l w ith  
acetone. A- W .

115. Benzoic Acid from  Phosgene and Benzene. W . H . C. R ueggeberg, R . K . F ra n tz , 
an d  A. G insburg. Industr. Engng Chem., 1946, 36, 624-626.— The p re p ara tio n  of 
benzoic acid th ro u g h  th e  alum inium  chloride-catalysed  reac tion  betw een benzene and  
an  excess o f liqu id  phosgene w as found to  be superior to  th e  p rev iously  know n reac tion  
betw een these  r'eagents in such in e rt reac tion  solvents as carbon  disulphide. The 
yields o f benzoic acid in  th e  process here described are dependen t u p o n  th e  reaction  
tim e and  th e  m olar ra tio s o f alum inium  chloride to  benzene an d  phosgene to  benzene, 
respectively . F o r  a  m olar re la tio n  o f phosgene to  benzene to  a lum in ium  chloride 
equal to  3 to  1 to  1, a  m axim um  yield  of benzoic acid of 55-58%  of th eo ry , based  on 
benzene, is o b tained  a fte r  a  reac tio n  period  of 16 to  18 h r  a t  3 to  8 C. The by -p roduct 
o f th e  reaction  is benzophenone. A n increase of th e  a lum in ium  chloride-benzene 
m olar ra tio n  above u n ity  accelerates th e  reaction , b u t does n o t increase th e  overall 
yield of benzoic acid. A decrease o f th e  phosgene-benzene m olar ra tio  below  3 to  1 
reduces th e  yield  o f benzoic acid  an d  increases th e  y ield  o f benzophenone. The 
reaction  betw een phosgene an d  bensene produces a  g rade  o f benzoic acid  which 
is free of chlorine, b u t i t  has n o t y e t been s tu d ied  in  p ilo t p la n t equ ipm ent.

A. W .

116. The A lkylation of Paraffins in  the Presence of H om ogeneous Catalysts. A. A.
O ’K elly  and  A. N. Sachanen. Industr. Engng Chem., 1946, 38, 463-467.— Paraffins 
of norm al and  iso -structure  can  be a lk y la ted  in  th e  presence o f sm all am oun ts of halogen, 
n itrogen , or oxygen com pounds as c a ta ly s ts  a t  tem p era tu res  rang ing  from  300° to 
400° C and  u nder p ressures o f th e  order o f 3000 p.s.i. or m ore. Good exam ples of 
these  hom ogeneous ca ta ly sts  a re  chloroform , n itro m eth an e , and  trichloracétaldéhyde. 
This ty p e  o f a lky la tion  produces a  series o f paraffinic hydrocarbons, some of which 
predom inate , and  rep resen t p rim ary  a lk y la tio n  products . These a re  n o t generally 
sim ilar to  those  ob tained  from  a lk y la tio n  reactions using isom erization  catalysts, 
an d  th e ir  s tru c tu re  corresponds to  w h a t m igh t be  expected  as a  re su lt o f th e  in te r
action  betw een te r tia ry  or secondary  carbon  a tom s of paraffins an d  u n sa tu ra ted  
carbon  a tom s o f defines. A lky lation  o f n -b u tan e  w ith  e thene  p roduces p re 
do m inan tly  3-m ethyl p en tan e  ; of isobu tane  w ith  e thene, neohexane ; of isopentane 
w ith  e thene, 3 : 3-d im ethyl p e n ta n e ; a lk y la tio n  o f isobu tane  w ith  propene gives 
2 : 2 -dim ethyl pen tan e  w ith  2 -m ethyl hexane an d  tr ip ta n e  in  sm aller yields. A. W .

Special Processes.
117. W estern Germ an H ydrogenation P lan ts. I . Anon. Industr. Chem., 1946, 
22, 637-641.— T he developm ent of coal hydrogenation  in  G erm any is briefly traced ; 
th is  process w as th e  co u n try ’s m ost im p o rta n t liqu id  fuel source. T he Gelsenberg 
an d  Scholven in sta lla tio n s a re  d ea lt w ith  in  som e deta il. The operating  pressures 
o f th e  sum p an d  v ap o u r phases w ere 700 an d  300 a tm  respectively . Gasoline p ro 
d uction  (15,000 to n s/y r)  com m enced in  1937, th e  capac ity  being increased in  1942. 
O u tp u t was reduced  in  1943 owing to  bom b dam age a t  th e  hydrogen  p lan t. The 
gasoline produced  h ad  O.N. 72 (M otor) increased to  89 b y  th e  ad d itio n  of 0 1 2 %  
T .E .L . B om bing caused th e  aban d o n m en t o f th e  p la n t in  Sept. 1944. H ydrogen 
w as produced  m ain ly  from  w a ter gas using a  F e -C r ca ta ly s t, b rie f d e ta ils  of th e  p ro 
du c tio n  an d  purification  p rocedures being given. The Scholven p la n t h ad  a n  earlier 
beginning, an d  b y  1940 p ro d u c tio n  h a d  a tta in e d  20,000 to n s/y r. T he p la n t was 
abandoned , due to  bom b dam age in  O ct. 1944. A descrip tion  o f th e  process used in 
b o th  p lan ts  is given. T he overall yield  a t  Scholven w as 55%  gasoline on d ry  ash- 
free coal. F . S. A.

118. P roduction of Benzyl Chloride by C hlorom éthylation of Benzene. F . C. W hitm ore,
H . A. N o t to rf  and  o thers. Industr. Engng Chem., 1946, 38, 478-485.— A n tic ip a ted  
large-scale p roduction  of benzyl chloride, coupled w ith  th e  shortage o f to luene for 
th is  purpose, led to  an  investiga tion  of th e  ch lorom éthylation  of benzene as a  .possible
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source of benzyl chloride. L abora to ry  and  p ilo t p lan t studies show th e  effects of 
hydrogen chloride ad d ition  a t  atm ospheric pressure and  50-100 mm m ercury  above 
atm ospheric pressure, tem p era tu re , speed of ag ita tion , speed of hydrogen chloride 
add ition  an d  to ta l  am oun t used, replacem ent of th e  zinc chloride ca ta ly st w ith  zinc 
oxide, iron  and  copper halides, p rehea ting  reac tan ts  before add ition  of hydrogen 
chloride, paraform aldehyde-benzene ra tio , and  reaction  tim e. D istilla tion  of benzyl 
chloride u n der various conditions h as been studied . R esu lts indicate th a t  benzyl 
chloride can be p repared  in  yields of 70%  or b e tte r, and  th a t  th e  zinc chloride ca ta ly st 
can  be regenerated  and  re-used repeatedly . A. W .

Metering and Control.
119. Graphical Method for D eterm ining M aximum Flow in Systems using Centrifugal
Pum ps. B. C. Phenix . Oil Gas J ., 2.11.46, 45 (26), 72.— The m ethod  described is 
for study ing  installations where pressure drop is a  lim iting facto r to  increased p ro 
duction , and  as an  aid  in  th e  design of liquid flow system s.

A n exam ple w orked o u t concerns th e  use o f a  stan d -b y  pum p, e ither in  series or 
in  parallel, in  a system  where one pum p-is used to  supply  liquid to  two parallel system s, 
and  a second exam ple is provided by  th e  problem  of increasing th e  feed supply system  
capacity  of a  com m ercial u n it whose flow sheet is depicted.

The given exam ples are fully  discussed and  worked out, in  th e  la tte r  case m ateria l 
and  pressure-balance te s ts  were also m ade. G. A. C.

Safety Precautions.
120. E valuation of B arrier Creams. C. G. A. Sadler and  R . H . M arrio tt. B rit. M ed. 
J . ,  1946, ii, 769-773.— B arrier cream s, which if  properly  applied should have a  th ick 
ness of 10-20 ¡x, have  to  be of four types, to  afford p ro tection  against (i) ir r ita n t dusts, 
(ii) aqueous m ateria ls, (iii) solvents and  oils, and (iv) substances th a t  are bo th  aqueous 
and  oily. In  view o f th e  difficulty o f organizing and  in te rp retin g  clinical tria ls  there  
is need for a  lab o ra to ry  m ethod  o f evaluation . E ig h t cream s were investigated  b o th  
q u a lita tiv ely  an d  q u an tita tiv e ly . Of these, th ree  had  excessive p H  values (over 9) 
which would cause th em  to  be condem ned. A description of th e  technique and  
ap p ara tu s for carry ing  ou t a  perm eab ility  te s t  developed by  th e  au tho rs is given. 
The m ate ria l used is filter pap er (W hatm an No. 5), and  resu lts are given for th e  ra te

'o f  pen etra tio n  of b o th  w a ter an d  w hite  sp irit. I t  is concluded th a t  such te s ts  can 
give a  good ind ication  o f th e  value o f these  su b s ta n c es; w hilst cream s giving good 
in  vitro resu lts  m ay  n o t alw ays p ro tec t against derm atitis , those cream s which failed 
th e  lab o ra to ry  te s t  were also found to  b reak  dow n in  use. V. B.

Patents.
121. Pa ten ts on Refining Processes and Products. H . O. Folkins, assr to  P ure  Oil Co. 
U .S .P . 2,399,174, 30.4.46. n -B u tane  is cracked in th e  presence of oxygen and a 
phosphorus oxychloride.

P. P . A lexander, assr to  M etal H ydrides Inc . U .S .P . 2,399,192, 30.4.46. T ran s
form er oil is freed of m oisture by  passage th rough  a  bed of finely divided m eta l hydride.

V. H aensel and  V. I .  Ipatieff, assrs to  U .O .P . Co. U .S.P. 2,399,224, 30.4.46. The 
brom ine num ber o f a cracked gasoline is reduced by  trea tin g  th e  ligh t portion  w ith  a 
phosphoric acid ca ta ly s t and  th e  heavy  portion  w ith  a com bined silica-refractory 
oxide ca ta ly st.

S. H . M cAllister, J .  A nderson, and  W . E . Ross, assrs to  Shell Dev. Co. U .S .P . 
2,399,240, 30.4.46. A n acid process of a lky la ting  isoparaffins'w ith olefins.

J .  M. M usselm an, assr to  S.O.C. Ohio. U .S .P . 2,399,243, 30.4.46. A lub. oil 
ad d itive  ob tained  b y  th e  reaction  betw een phosphorus sulphide and  a  fa tty  acid ester 
of a m onoatom ic alcohol.

C. L . Thom as, assr to  U .O .P . Co. U .S .P . 2,399,261, 30.4.46. A viation gasoline 
is ob tained  w hen a  su itab le  cracked gasoline is passed over a silica-m agnesia cata ly st 
a t  650°-1050° F  u n d er controlled conditions.
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R . A. F rang , assr to  U n ited  Gas Im provem en t Co. U .S .P . 2,399,340, 30.4.46. A 
polym erization  inh ib ito r and  oxygen are  em ployed in  th e  d is tilla tio n  o f a  h e a t 
polym erizable arom atic  olefin.

J .  P . Jones, assr to  Ph illips Petro leum  Co. U .S .P . 2,399,353, 30.4.46.^ L iquid  
isoparaffins a re  ob tained  from  low boiling isoparaffins b y  tre a tm e n t w ith  e th y lene  in 
th e  presence of hydrofluoric acid an d  finely d iv ided  nickel a t  150°-350° F .

J .  K e lle tt, M. M. M arisic, an d  A. A. O ’K elly, assrs to  Socony V acuum  Oil Co. 
U .S .P . 2,399,354, 30.4.46. Paraffin  hydrocarbons are  isom erized b y  passage th rough  
a  c a ta ly s t com prising inorganic oxides a t  700°-1000° F  u nder n o t less th a n  500 lb 
pressure.

M. P . M atuszak, assr to  Ph illip s P e tro leum  Co. U .S .P . 2,399,368, 30.4.46. An 
olefin such as propylene and  an  isoparaffin such as isobutane are  co nverted  to  propane 
an d  isooctane respectively  b y  th e  hydrofluoric acid  process.

F . T. W eiss and  C. E . A rb u th n o t, assrs to  Shell D ev. Co. U .S .P . 2,399,413, 30.4.46. 
A n av ia tio n  gasoline w hich con ta ins from  1%  to  15%  hydrindene .

E . R . B utcher, assr to  G ulf R esearch & D ev. Co. U .S .P . 2,399,464—5, 30.4.46. 
S table  liqu id  d u s t lay ing com positions which consist o f low v iscosity  petroleum  
d istilla te  (21 to  32° A P I) con tain ing  m inor am o u n ts o f nap h th en ic  acids, sodium  salt 
o f a  su lphonated  h igher alcohol, oleic acid, an d  a  germ icide.

M. P . M atuszak, assr to  Ph illips P e tro leu m  Co. U .S .P . 2,399,496, 30.4.46. 
C hrom ium  oxide c a ta ly s t and  hydrogen  are em ployed to  reduce th e  su lphur content 
o f an  oil a t  ab o u t 300° C an d  250 lb.

A. G. R occhini, assr to  G ulf R esearch  & D ev. Co. U .S .P . 2,399,510, 30.4.46. 
C yclohexylam ine oleate is added  to  a  s team  tu rb in e  oil con ta in ing  a  w a ter insoluble 
a lky l phenolic an tio x id an t, in  order to  p rev en t corrosion d u ring  use.

W . S. Tyler, assr to  T ide W ate r A ssociated Oil Co. U .S .P . 2,399,521, 30.4.46. 
A m orphous w ax rendered  oil free b y  solvent tre a tm e n t o f a  cen trifuge w ax is added 
to  oil free c rysta lline  w ax to  in h ib it i ts  ten d en cy  to  c rack  on chilling to  low 
tem p era tu res .

D. E . Carr, assr to  U nion Oil Co. U .S .P . 2,399,540, 30.4.46. H o t com bustion 
gases from  fuel m ixed  w ith  finely d iv ided  m etallic  oxides a re  em ployed to  crack 
hy d rocarbon  oils.

F . H . Am on, assr to  G. L. C abot Inc . U .S .P . 2,399,591, 30.4.46. The production 
o f carbon  b lack  b y  th e  im pingem ent process.

R . E . B u rk  an d  E . C. H ughes, assrs to  S.O.C. Ohio. U .S .P . 2,399,662, 7.5.46. 
B enzol is a lk y la ted  w ith  e thy lene  in  th e  presence o f hydrogen  fluoride p rom oted  by 
b oron  fluoride a t  a b o u t 200° F  an d  50 lb.

A. D . Green, S. C. Lane, an d  E . T. M arshall, assrs to  Jasco  In c . U .S .P . 2,399,672,
7.5.46. R ubber-like  p ro d u c ts  are o b tained  w hen an  isom ono-olefin in  an  a lky l chloride 
d iluen t is polym erized a t  ab o u t —40° C in  co n tac t w ith  a  F ried a l C rafts ty p e  catalyst.

E . J .  H o u d ry  an d  H . A. Shabaker, assrs to  H ou d ry  Process Corpn. U .S .P . 2,399,678,
7.5.46. A selected hydrocarbon  is dehydrogenated  using  a  p reconditioned  cata lyst 
of th e  ty p e  w hich con ta ins a  po ly v alen t m u ltiv a len t heav y  m eta l oxide carried  by 
surface active  re frac to ry  m eta l oxide su pport.

M. H . A rveson, assr to  S.O.C. In d ian a . U .S.P. 2,399,717, 7.5.46. A process for 
coating  partic les of an  adhesive m ate ria l w ith  a  finely d iv ided  solid d u st.

W . H ull, assr to  A m erican C yanam id Co. U .S .P . 2,399,739, 7.5.46. /?-Cymene is 
ob tained  from  a  m onocyclic terpene b y  passage over a  c a ta ly s t con tain ing  chrom ium  
oxide an d  copper oxide.

W . J .  M attox , assr to  U .O .P . Co. U .S .P . 2,399,751. 7.5.46. A m u lti-s tag e  process 
to  produce arom atics from  petro leum  including cracking, deolefination and 
arom atization .

B. H . Shoem aker an d  B. L. E vering , assrs to  S.O.C. In d ian a . U .S .P . 2,399,765,
7.5.46. P en tan e  an d  hexane a re  separa te ly  isom erized.



G. B. Beacon, assr to  The Texas Co. U .S .P . 2,399,780-1, 7.5.46. Toluene is 
p roduced by  cata ly tic  conversion of a m ix tu re  of benzene and  higher boiling arom atics.

P . E . H urley  and  J .  B. D unlap , assrs to  Shell Dev. Co. U .S.P. 2,399,805, 7.5.46. 
An av ia tion  gasoline of increased arom atic con ten t is ob tained when a  s tra ig h t run  
n a p h th a  is th erm ally  cracked in th e  pseudo-liquid phase in a m ultistage process.

R . E . Meyer, assr to  Socony V acuum  Oil Co. U .S.P. 2,399,817, 7.5.46. The 
viscosity  characteristics of an  oil are im proved by  th e  m inor add ition  of a n eu tra l 
copolym er of a  diolefin and  a  carbonyl com pound.

J . D. U pham , assr to  Phillips Petro leum  Co. U .S.P. 2,399,837, 7.5.46. A m ethod 
of recovering an  a liphatic  con jugated  diolefin from  a m onosulphone.

J .  G. M cNab an d  D. T. Rogers, assrs to  S. O. Dev. Co. U .S.P. 2,399,877, 7.5.46. 
C. F . V an Gilder and  H . G. Schneider, assrs to  S. O. Dev. Co. U .S.P. 2,399,878,
7.5.46. Processes for th e  m anufactu re  of m eta l derivatives of alkyl phenols such as 
b arium  tert.-octyl phenol sulphide.

N. F . Myers, assr to  S. O. Dev. Co. U .S .P . 2,399,883, 7.5.46. A C4 frac tio n  is 
acid trea te d  and  contacted  w ith  porous a lum ina p rio r to  isom erization.

W. D. Seyfried an d  S. H . H astings, assr to  S. O. Dev. Co. U .S.P. 2,399,895, 7.5.46. 
A C, fraction  is con tacted  w ith  a  ca ta ly s t com prising 80%  MgO, 14% F e20 3, 3%  
CuO a t  1150° to  1300° F  to  effect dehydrogenation  and  isom erization.

D. A. Howes and  E . W . M. F aw cett, assrs to  A nglo-Iranian Oil Co. U .S .P . 
2,399,927, 7.5.46. isoParaffm s are  ob tained  b y  contacting  norm al hydrocarbons 
w ith  a  com pound selected from  th e  oxides and  sulphides of m etals of Group V I of 
th e  periodic tab le  a t  400° to  550° C and  up to  250 atm .

I . W illiam s and  F . W . Selfridge, assrs to  J .  M. H uber Corpn. U .S .P . 2,399,969,
7.5.46. An ap p ara tu s for carbon black m anufacture  by  the  im pingem ent process.

E . R . L ittm an , assr to  H ercules Pow der Co. U .S .P . 2,400,012, 7.5.46. P . cymene 
is ob tained  by dehydrogenation  of a m onocyclic terpene using a palladium -active 
carbon ca ta ly st.

J .  A. Pierce and  C. T. Steele, assrs to  S. O. Dev. Co. 2,400,020, 7.5.46. A cracking 
ca ta ly st is ob tained  b y  activ a tin g  ben ton ite  clay w ith  oxalic acid.

W . L. F in ley  and  J .  H . K irk , assrs to  Sinclair Refining Co. U .S .P . 2,400,492,
21.5.46. A lub. oil add itive  consisting of th e  m ixed calcium  salts  o f a lky l phenol 
sulphides.

F . A. K en t and  C. W . P a trick . U .S .P . 2,400,515, 21.5.46. Crude petro leum  is 
p u rified  an d  deodorized by  trea tm en t w ith  h y d ra ted  lime th en  a  chlorine acid.

C. S. K uhn , J r . ,  assr to  Socony V acuum  Oil Co. U .S .P . 2,400,520-1, 21.5.46. 
Propylene is polym erized in  th e  presence of hydrofluoric acid to  give higher boiling 
sa tu ra ted  hydrocarbons an d  u n sa tu ra ted  terpene-like hydrocarbons.

F . L. M ark. U .S .P . 2,400,563, 21.5.46. A n asp h a lt com position com prising an  
oxidized asphalt, m ineral filler and  k iln  dried  deatom aceous earth .

H . L. Norw ay, assr to  The B astian  Blessing Co. U .S.P. 2,400,569-70, 21.5.46. A 
design of a  dispensing system  for liquified petro leum  gas.

H . G. Sm ith , T. L. C antrell and  J .  G. Peters, assrs to  G ulf Oil Corpn. U .S.P. 
2,400,611, 21.5.46. A n im proved an ti-ru st add itive  for a  tu rb ine  oil is a homogeneous 
blended m ix tu re  of a po lyvalen t m eta l sa lt of N -alkyl phthalam idic acid and  am ine 
add ition  sa lts  of 3-m ethyl b u ty l 2-ethyl-hexylphosphoric acid w ith  prim ary  fa tty  
am ines an d  secondary cyclohexyl am ines respectively.

L. C. Huff, assr to  U .O .P . Co. U .S .P . 2,400,645, 21.5.46. A device for separating  
gases and  solids such as encountered in  fluid cata ly tic  cracking units.

T. A. P e try  and  H . K . H olm , assrs to  Secony V acuum  Oil Co. U .S .P . 2,400,654,
21.5.46. Toluene is separa ted  from  a  complex m ix tu re  w ith  non-arom atics by  d is
tilla tio n  of th e  m ix tu re  w ith  aqueous m ethanol.

------------------ ■- .ACTS. 29 A
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U . Tsao, assr to  The L um m us Co. U .S .P . 2,400,669, 21.5.46. A process o f iso- 
m erizing paraffin  hydrocarbons in  th e  v apour phase using anhydrous A l0 l3 an d  in c lu d 
ing recycling o f th e  ca ta ly st.

G. B. A rnold, assr to  The Texas Co. U .S .P . 2,400,732, 21.5.46. A m ulti-stage  
process in which a  n a p h th a  is ex trac ted  w ith  w ater in  th e  liqu id  phase u nder pressure  
a t  500°-600° F  to  separa te  arom atics following w ith  ca ta ly tic  isom erization  of th e  
paraffins in  th e  raffinate an d  recycling a  po rtio n  o f th e  nap h th en es ob ta in ed  by 
rem oval o f th e  isom erized paraffins.

C. W . W atson, assr to  The T exas Co. U .S .P . 2,400,795, 21.5.46. A m eth o d  of 
p reparing  gasoline rich  in  arom atics an d  paraffins from  s tra ig h t-ru n  an d  cracked 
gasoline by  dehydrogenation  of th e  form er and  hydrogenation  o f th e  la t te r  con
cu rren tly  in  th e  sam e reac tion  zone.

G. B. A rnold, assr to  The Texas Co. U .S .P . 2,400,802, 21.5.46. Toluene is sep ara ted  
by  solvent ex tractio n  of cracked gasoline em ploying w a ter con tain ing  5 -25%  olefin 
glycol a t  420° to  525° u nder pressure.

W . A. Schulze an d  C. J .  H elm ers, assrs to  Ph illips Petro leum  Co. U .S .P . 2,400,843,
21.5.46. A viation  gasoline is ob tained  by  sub jecting  cracked gasoline to  a  m u lti
stage cata ly tic  process em ploying b au x ite  and  sy n the tic  silica-alum ina catalysts .

G. R . N.

P r o d u c t s .

Chemistry and Physics.
122. Surface of Solids XVII. A F irst-  and Second-Order Phase Change in the  Adsorbed 
F ilm  of n -H eptane on Graphite. G. Ju ra , W . D . H ark ins, a n d  E . H . Looser. J .  
Chem. phys., 1946,14, 344.— The films of n -hep tane  form ed by  adso rp tion  on th e  surface 
of g rap h ite  betw een 25° an d  40° C ex h ib it a  first- an d  a  second-order phase transition . 
The first-order tran s itio n  occurs betw een th e  gaseous an d  liqu id  expanded  phases. 
The second-order tran s itio n  occurs betw een th e  liqu id  expanded  and  liqu id  in te r
m ed ia te  phases, an d  betw een th e  gaseous and  liquid  in te rm ed iate  phases above the  
critica l tem p era tu re . Since th e  behaviour o f th e  film  is th e  sam e as th a t  observed 
w ith  insoluble films on aqueous subphases, th e  nom enclatu re  for th e  la t te r  is used. 
The critica l co n stan ts for th e  gaseous film were determ ined  as : tem p era tu re , 31° C ; 
area , 400 A per m olecule; and  film pressure, 1-05 dyne c m '1. These values are 
different from  those found  for w-heptane on  ferric oxide, w hich show s th a t  th e  solid as 
well as th e  gas p lays an  im p o rtan t role in  th e  de term ina tion  o f th e  adsorp tion  isotherm . 
T h e  h ea t o f tran s itio n  for th e  first-order change is e stim a ted  as 13,000 ±  5000 cal. 
m o le '1 a t  25° C. I t  is found a t  corresponding tem p era tu res , w ith in  th is  large* 
experim en tal error, th a t  th e  h ea t evolved in  th e  first-order tran s itio n  is th e  same 
on g rap h ite  and  ferric oxide. J .  T.

123. M olecular W eight— Physical Property Correlation for Petro leum  Fractions.
F . W . Mills, A. E . H irschler, an d  S. S. K u rtz , J r .  Industr. Engng Chem., 1946, 38, 
442.— Several correlations of m olecular w eight w ith  physical p roperties are p resen ted  
which cover th e  o rd inary  range of petro leum  fractions. F o r frac tions of 70-300 mol. 
w t. (gasolines, kerosenes, ligh t lubricating  oils) boiling p o in t and  g rav ity  are em ployed ; 
th e  corre lation  gives good resu lts  for p u re  hydrocarbons o f various ty p es (average 
dev iation  2-4% for 134 com pounds) as well as for pe tro leum  cu ts . F o r lu b rican t 
fractions o f 240-700 mol. w t., correlations a re  described for v iscosity  a t  100° w ith  
viscosity  a t  210° F  ; th e  form er a re  no t, in general, applicable to  p u re  hydrocarbons, 
b u t give good resu lts  for m any  lu b rican t fractions, w ith  th e  exception  of tw o highly 
nap h then ic  d istilla tes (G ulf C oast an d  Californian) above 350 mol. w t. W ith  th e  
use of a  correction, th e  v isco sity -g rav ity  correlations give good resu lts  for these  oils 
also. The corre lation  of v iscosity  a t  100° w ith  v iscosity  a t  210° F  is in  app ro x im ate  
agreem ent w ith  th e  d a ta  for p u re  hydrocarbons o f various ty p es , an d  gives good 
resu lts  for all typ es of petro leum  fractions for which d a ta  are available. F o r petro leum  
waxes m elting  p o in t and  refractive  index a t  80° C are em ployed ; th e  co rrelation  is in
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good agreem ent w ith  th e  d a ta  for th e  n-paraffins, as well as for petro leum  waxes of 
various types. A. W .

124. M olecular Volumes of M ononuclear Arom atic Hydrocarbons. N. Corbin, M. 
A lexander, an d  G. Egloff. Industr. Engng Chem., 1946, 38, 610-611.— The m olecular 
volum es of 1-phenylalkanes and  2-phenylalkanes a t  any  given fraction  of th e  critical 
tem pera tu re , are linear functions of th e  num ber of carbon atom s. M olecular volumes 
of fourteen  hom ologous series of m ononuclear arom atic hydrocarbons a t  20° C are also 
linear functions of th e  num ber of carbon atom s. B o th  of these relationships m ay  be 
expressed b y  equations of th e  form  :—

M  ¡d =  V  =  a +  bn.

The constan ts a and  b are sim ple functions of th e  reduced tem pera tu re  (T B). These 
functions m ay  be expressed by  equations of th e  form  :—

a(or 6) =  K  +  p T B +  qT%.
A. W.

125. The Tendency to Smoke of Organic Substances on B urning. P a r t i .  A. E . Clark, 
T. G. H u n te r, an d  P . H . G arner. J .  In st. Petrol., 1946, 32, 627-642.— The B ritish  
incendiary bom b, used in very  large quan tities b y  th e  R .A .F . for th e  bom bing of 
Germ an tow ns an d  cities, was essentially  a  30-lb bom b filled w ith  a  special benzol gel 
together w ith  w hite phosphorus. The benzol gel filling produced on burning a large 
am ount of black carbon sm oke which obscured th e  ta rg e t, and  resulted  also in an 
appreciable po rtion  of th e  filling being w asted  as unb u m ed  carbon. In  addition, 
copious w hite  sm oke produced by  th e  burning phosphorus increased th e  obscuring 
effect over th e  ta rg e t. The possib ility  of replacing th is  benzol gel-phosphorus com 
b ination  w ith  a  smokeless filling of a  sa tisfacto ry  n a tu re  was therefore investigated. 
Tow ard th is  end th e  sm oking tendency of a large num ber of organic com pounds was 
assessed by  fiam e-height m easurem ents in  a  special lam p based on th e  I .P . smoke 
lam p. A burn ing  organic substance has a  fiam e-height a t  and  above which smoking 
occurs, and  th is  height is a  m easure of th e  tendency to  smoke. A new form  of lam p 
was devised to  m easure flam e-heights, from  abou t 9 to  450 m m, of liquid compounds 
burning freely in air. A wide range of hydrocarbons, alcohols, ketones, esters, and 
n itro-com pounds was exam ined— 115 com pounds in  all. I n  general, a  com pact 
molecule w as found to  give a sm oky flame. The order for increasing tendency to  
smoke for hydrocarbons is : «.-paraffins (in which increased chain  length  or chain 
branching gave increased smoke), naphthenes, defines, and  arom atics (in which 
appreciable a lipha tic  side chains on th e  benzene ring appeared  to  give no m arked 
reduction  in  sm oke).

In  general, increased oxygen conten t of an  organic com pound resulted  in decreased 
sm oking tendency  and  com pounds such as m ethy l ace ta te  containing high percentages 
of oxygen only sm oked a t  very  large flam e-heights. Some compounds, such as allyl 
alcohol, a lthough  hav ing  appreciable oxygen contents, h ad  re la tively  high sm oking 
tendencies, due to  th e  n a tu re  of th e  carbon-hydrogen portion  of th e  com pound. Of 
th e  a lipha tic  alcohols, th e  te r tia ry  com pounds were m ore sm oky th an  the  prim ary  
com pounds. This also applied to  nitro-paraffins. F o r each se t of isomeric aliphatic  
esters, th e  fiam e-height a t  which sm oking began increased w ith  th e  chain length 
a tta ch ed  d irectly  to  th e  carboxylic carbon atom . A t equal oxygen content, th e  
general order for increasing tendency  to  smoke was : n -prim ary  alcohols, n-prim ary  
nitro-paraffins, propionates, aceta tes, lactates, and  form ates, although th e  order 
varied  sligh tly  for different oxygen contents. A. H . N.

126. The Scattering of E lectrons by Hydrocarbon Films. J- K arle. J .  Chem. phys., 
1946, 14, 297.— Several formulae expressing th e  in tensity  of electron scattering  are 
derived for a  v a rie ty  of orien tations of hydrocarbon films on a  solid surface. From  
these formulae in ten sity  contour m aps m ay  be constructed  for a rb itrarily  chosen 
m odels. These m aps are helpful for th e  determ ination  of th e  s truc tu re  of a  film and 
are  p repared  for fu tu re  publications. J- T -
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127. R elation between Bond Force Constants, Bond Orders, Bond Lengths, and  the  
Electronegativities of the Bonded Atoms. W alte r G ordy. J .  Chem. phys., 1946, 14, 
305.— A re la tion  of th e  form  k  =  aN (xAx s jd2)i b is found to  hold  for a  large num ber 
o f diatom ic an d  sim ple polyatom ic m olecules in  th e ir  g round  sta te s , k  is th e  bond- 
stre tch ing  force constan t, N  th e  bond order, xA an d  x B a re  th e  e lectronegativ ities of 
th e  bonded atom s, and  d is th e  bond  length . The average dev iation  of k  calcu la ted  
from  k  observed for 71 cases is 1-84%. I f  k  is m easured  in  dynes/cm  X 10 5 an d  d  in  
Angstrom  un its , in  th e  case o f stab le  m olecules exh ib iting  th e ir  no rm al covalencies, 
except those  in  which b o th  bonded a tom s have  only  one e lectron on th e  valence shell, 
a and  b have  th e  values 1-67 and  0-30, respectively . F o r d iatom ic m olecules of the 
alkali m etals, N a2, N aK , e tc ., a and  6 a re  1180  an d  —0 013, respectively  ; for hydrides 
of elem ents hav ing  a  single electron in  th e  valence shell, 1180  and  0 040, respectively ; 
an d  for diatom ic hydrides of elem ents hav ing  tw o to  four e lectrons in  th e  valence 
shell, 1-42 an d  0 08, respectively . N um erous app lications of th is  re la tio n  a re  m ade 
an d  certa in  exceptions p o in ted  ou t. J .  T.

128. Pressure Dependence of Accom m odation Coefficients. I .  A m dur. J .  Chem. 
phys., 1946, 14, 339.— A n exp lanation  of th e  pressure  dependence o f accom m odation 
coefficients o f gases on m eta ls is given b y  assum ing th a t  these  coefficients v a ry  linearly 
w ith  th e  frac tion  of th e  surface covered w ith  absorbed gas, an d  th a t  th e  accom m oda
tio n  coefficient has a  negligibly sm all value a0 on a  gas-free surface an d  an  asym ptotic 
value aoo on a  sa tu ra ted  surface. The assum ptions lead  to  a n  accom m odation  coefficient 
iso therm  which reproduces th e  p ressure dependence o f 119 values of accom m odation 
coefficients for th e  gases on p la tin u m  w ith  an  average abso lu te  dev iation  o f 1-5%.

J .  T.

A n alysis  and T estin g .
129. M olecular W eights in  Practice and Theory. (1) Practice. A. Y. B rancker.
Petroleum, 1946, 9, 235.— A review  o f m ethods used in  determ in ing  m olecular weights.

K . C. G. K.

130. Crankcase Oil Ageing Tests (1). M. F reund . Petroleum, 1946, 9, 226.— This 
a rtic le  is th e  first of th ree  dealing w ith  long-term  service investiga tions m ade on fast- 
runn ing  diesel engines. A  thorough  ex am ination  h as been m ade  o f th e  changes 
occurring in  crankcase lu b ricatin g  oil, a n d  a n  a tte m p t m ade to  determ ine th e  p a rt 
p lay ed  b y  sludge in  re la tio n  to  th e  p roperties o f th e  used  oil.

N ew an d  m odified te s t  m ethods have  been devised to  determ ine th e  am ount of 
foreign solid m a tte r , h a rd  asp h a lt, a n d  pe tro leum  resin  p resen t in  th e  sam e sample, 
as well as to  determ ine n eu tra liza tio n  nu m b er an d  acid  t a r  num ber.

A lthough te s t  resu lts m u st be  ev a lu a ted  v e ry  carefully , i t  is show n th a t  to  charac
terize  oil ageing during  service i t  is sufficient to  know  th e  p roperties o f undilu ted  
crankcase oils such as viscosity , neu tra liza tio n  num ber, h a rd  a sp h a lt con ten t, and  solid 
m a tte r .

A  tab le  o f inspection  d a ta  is included for th e  effect o f  sludge rem oval on diesel 
crankcase oil characte ris tics a fte r  v a ry in g  periods of service. K . C. G. K .

131. The Application of Spreading M easurem ents on Oil Tests. N . E . M. H agethom  
and  F . H . S tieltjes. J .  In st. Petrol., 1946, 32, 587—597.— T he expanse of th e  surface 
of an  oil duplex  film  in  a  L angm uir tro u g h  is a  m easure  o f th e  q u a n tity  o f surface 
active  com pounds p resen t in  th e  m ineral oil. U sing a  paraffin-w ax tro u g h , slide, 
a n d  barrie r in  th e  usual m anner, th e  a rea  of th e  oil film  is m easured  an d  p lo tted  
aga in st th e  pressure on th e  barrie r. E x trap o la tio n  to  zero pressure  gives th e  specific 
spreading value. Cable oils centrifuged from  different p a r ts  o f th e  cable an d  subjected 
to  d ifferent tem p era tu res exh ib ited  differences in  specific spread ing  values, a lthough 
no conclusions could be draw n from  th e ir  pow er factors a b o u t th e ir  differences in 
com position. S im ilarly  spreading values could be corre lated  w ith  oxygen absorption  
o f an  oil on ox idation , w ith  degree of purification  of an o th er oil b y  charcoal or clay 
an d  w ith  hydrogenation  which rem ove th e  active  com ponents. A. H . N .

132. Norm al H eptane as a Reference Fuel in  M easuring A nti-knock Quality of Gasoline.
H . M. T rim ble an d  A. W . Suderm an. Oil Gas J . ,  2.11.46, 45 (26), 66.— R esu lts  o f a
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series o f te s ts  to  evaluate  99%  norm al hep tane  as a  road  te s t  reference fuel are 
given.

Am ong th e  advantages of using pure  com pounds as reference fuels are ease of 
reproduction  of pure  m ateria ls, less sensitiv ity  to  engine conditions th an  are impure 
fuels contain ing  a  m ore sensitive com pound or im purity , and  results are easy to  in te rp ret 
because of th e  close relationship  of pure  products. The cost of p rim ary  reference 
fuels has p roh ib ited  th e ir use for road -test and  o ther full-scale work. Secondary 
reference fuels are used in practice  and  various errors m ay  be introduced.

A tab le  gives some im p o rtan t characteristics of 99%  norm al hep tane and  prim ary 
and  secondary an tiknock  reference fuels. R oad  te s ts  were conducted w ith  2 middle- 
priced and  3 popular-priced cars. B lends of 99%  norm al hep tane in  F-6 reference 
fuel were used  to  ra te  specific A.S.T.M. (F-2) octane num ber m ixtures of A-6, C-12, 
and  F-4 secondary reference fuels, and blends of C-13, F-6 and M-4 secondary reference 
fuels. I t  was concluded th a t  road  an tiknock ra tin g  based on pure-type reference 
fuels will be num erically  different and  higher th an  w ith  secondary reference fuels 
using th e  p resen t ra tin g  system .

N orm al hep tane  of 99%  p u rity  in  F-6 reference fuel will give closer checks w ith  
p rim ary  reference fuel values th an  will th e  secondary ty p e  reference fu e ls ; and  * 
varia tion  in q u a lity  and  antiknock value will be g reatly  m inim ized by th e  use of pure 
ty p e  reference fuels. The resu lts  are tab u la ted . G. A. C.

133. Viscosity Characteristics oi Greases. 3. Type and Concentration of Soap. V. P.
V arentzov. Petroleum, 1946, 9 (10), 232. (From  th e  sym posium  on th e  Viscosity of 
L iquids an d  Colloidal Solutions, Academy of Sciences o f the U .S .S .B . 1941, 1, 197- 
210).— See A b strac t No. 1054 (1945).

G as.
134. Questions on Technology. W . L. Nelson. Oil Gas J ., 12.10.46, 45 (23), 83.— 
Q uestions on th e  th erm al conductiv ity  of n a tu ra l gas, its  h ea t content, and  on fuel 
consum ption of a diesel engine operating  a t  50 hp. are answered, th e  te x t being 
illu stra ted  by  labels and  a ch art. G. A. C.

Gas Oil and Fuel Oil.

135. Combustion Testing Complications. Factors Difficult to E valuate Determine 
Real Efficiency. J .  W . Schulz. Fueloil Oil Heat, Aug. 1946, 5 (4), 47-50.— 
Describes in  a sim ple m anner com bustion characteristics, th e  operation of and  im 
provem ents by  which economies in  operating  dom estic oil-fired boilers or furnaces 
m ay  be obtained, and  w ha t is m ean t by  overall efficiency of a  heating  installation . 
The te s ts  carried ou t for evaluating  th e  efficiency by m eans of a  stack  therm om eter 
and  C 0 2 d ra ft gauge te s te r are described, and th e  resu lts of good or poor com bustion 
are discussed. A stack  loss ch art is presented  and  th e  basis of its  construction and 
th e  way i t  is used are described. The ch art is based on th e  gross calorific value and 
continuous burning of a No. 2 fuel oil, and re la tes stack  tem perature, and per cent C 0 2 
in th e  flue gases, to  per cent excess air, and  stack  loss, i.e., th e  loss of heat in term s 
of to ta l  h ea t in th e  oil. The lim ita tions of such charts are emphasized, and it  is 
pointed  o u t th a t  different ch arts and  tab les m ay give different results, as th ey  are 
n o t all constructed  on th e  sam e basis, and  also th a t  tables and  charts are usually 
based on com plete com bustion an d  continuous operation  o f th e  burner, whereas in 
actu al practice  th e  burning is usually  in te rm itten t. W. H . C.

136. W hich K ind of Efficiency ? According to Basis Used, Same Job is 58%  or 87%  
Efficiency. J .  W . Schulz. Fueloil & Oil Heat, Sept. 1946, 5 (5), 46 .— (Continuation 
of paper in  Abstract No. 135).— Exam ples are given of th e  different efficiency 
results reported  by  th ree  experts, th rough  th e ir different m ethod of estim ating  th e  
efficiency from  an  identical C 0 2 te s t  an d  stack  tem pera tu re  reading from  a  te s t run  
on a heating  in stallation . T heir m ethods of evaluation  are given and  th e  subject is 
discussed. The m eaning of “ efficiency ” s ta r ts  w ith  th e  m eaning of the  calorific
value of th e  fuel oil. , r . u  i i. - v • i j

In  th e  U .S.A., th e  s tan d ard  used is th e  high heating  value of the  oil, which includes
P
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th e  la te n t h ea t of condensation o f th e  w a ter v apour in  th e  com bustion  p ro ducts . In  
G reat B rita in  and  o ther countries, o ther values a re  used, such as :— th e  lower, n e t  or 
available h e a t values, which do n o t include th e  la te n t h e a t o f th e  w a ter v ap o u r p ro 
duced. The overall efficiency of boilers or w a ter h eaters , b y  th e  ev ap ora tion  te s t, 
and  such term s as th e  absorp tion  efficiency, p reven tib le  stack  loss and  avoidable 
stack  loss, are described and  th e  conditions u nder which th ey  are  dete rm ined  are 
explained. The effect of non-continuous burn ing  as app lied  to  boilers an d  w a ter 
h eating  installations is discussed and  illu s tra ted  in  a  graph , show ing th e  effect of 
on -off cycling on overall efficiency, an d  a  tab le  shows sim ilar d a ta  w hen using s tan d ard  
an d  ligh t firebrick furnace linings. Because th e  overall efficiencies o f boilers and  
furnaces can  be estim a ted  only w ith  difficulty on ac tu a l insta lla tions, a  conservative 
course is recom m ended to  those who rep o rt efficiencies derived  from  C 0 2 an d  stack  
tem p era tu re  readings. Such, if  p roperly  tak e n  an d  reported , a re  ind isputable. 
W here, in  add ition , such figures as “ e stim a ted  stack  loss,” e tc ., a re  recorded, th e  
m anner of th e ir  derivation  should be sta ted . I t  is n o t wise to  rep o rt such “ efficiencies 
for in te rm itten tly  fired in sta lla tions unless circum spect allow ance has been m ade 
for th e  decrease in  efficiency th a t  resu lts  from  non-continuous operation  o f th e  u n it.

W . H . C.

137. Fuel Oil and Oil Firing. G. J .  Gollin. H eating Ventilating E ngr, 1946, 20
(230), 78.— The im portance o f oil an d  a ir contro l in  fuel oil burn ing  system s is discussed 
in  th is  article . Devices for m ain ta in ing  co n stan t v iscosity  an d  co n stan t pressure  of 
th e  fuel a re  described and  illu stra ted . O f equal, i f  n o t g rea ter im portance, is the 
contro l of a ir for com bustion. I t  m u st be a d m itte d  to  th e  oil cloud in  th e  correct 
q u an tities a t  each stage  w ith  th e  correct d irectional flow. The d irection  and  q u an tity  
of air re la tive  to  th e  sp ray  are critica l an d  p rim ary  an d  secondary a ir m u st be  carefully 
controlled. T ypes o f com bustion cham bers giving desired effect are illu stra ted .

J .  N.

138. Fuel Oil and Oil Firing. G. J .  Gollin. Heating Ventilating E ngr, 1946, 20
(231), 101.— The principal four ty p es of fully  au to m atic  self-contained oil-burning 
u n its  are d ea lt w ith  in  th is  a rticle . T hey  are  : (a) P ressure  je t  a tom izer ; (6) m edium  
p ressure a ir a to m iz in g ; (c) horizon tal ro ta ry  cup p lus low pressure  a i r ; an d  (d ) 
vertica l ro ta ry  cup p lus low pressure air.

O f these  four (a) is th e  m ost w idely used  in  U .S.A ., U .K ., an d  E u rope  for th ree  m ain 
reasons : (1) Few  p a r ts  are requ ired  and  construction  is sim ple ; (2) p rov ided  oil is 
delivered to  th e  nozzle a t  co n stan t p ressure an d  tem p era tu re , no m etering  device 
o th er th a n  th e  nozzle is n ece ssa ry ; (3) easy  ign ition  by  electric spark . This ty p e  is 
described in  d e ta il followed by  briefer descrip tion  o f ty p es  (6), (c), an d  (d). J . N.

139. Fuel Oil and Oil F iring. G. J .  Gollin. H eating Ventilating Engr, 1946, 20 
(229), 12.—T he seven th  article  o f th is  series continues th e  descrip tion  o f factors to 
be tak e n  in to  account in  th e  design of oil-burning installations.

Storage tan ljs  should  be ven ted  to  allow a ir to  pass o u t w hen th e  ta n k  is being 
filled and  to  p rev en t a vacuum  being form ed in  th e  ta n k  w hen i t  is being em ptied. 
E ach  ta n k  should be equipped w ith  devices to  ind icate  its  con ten ts, an d  tw o ty p es are 
described. *

F o r safe ty  purposes, to  guard  against possible leaks, tan k s  should be installed  in 
oil-tigh t p its  of sufficient capacity  to  accom m odate, w ith  a  m argin , th e  con ten ts of 
th e  tan k .

W here a heavy  viscous grade of oil is used, i t  m u st be w arm ed to  keep it  a t  a  v iscosity  
a t  which i t  is pum pable. T anks w ith  h eating  coils should be carefully  insulated .

F ilte rs for oil burn ing  in sta lla tio n  can generally  be d ivided in to  tw o classes :— (a) 
C oarse ; (6) Fine. The coarse filters p ro tec t pum ps an d  heaters , and  th e  fine filters, 
m etering , orifices and  atom izers. J .  Jf.

140. Fuel Oil and Oil F iring. Advantages and Defects of the In te rm itten t B urner.
G. J .  Gollin. Heating Ventilating Engr, 1946, 20 (232), 150.— In  th e  te n th  article  
of th is  series th e  advan tages and  d isadvantages o f self-lighting in te rm itte n t b u rners 
are discussed, and  various ty p es of au to m atic  contro l system s are  described.

The self-lighting in te rm itten t b u rner can  be ad ju s ted  and  left runn ing  for m o n th s 
w ith  th e  certa in ty  th a t  th e  oil th ro u g h o u t, and  a ir supply , will rem ain  reasonab ly
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constan t, and  th a t  a good stan d ard  of efficiency will be m aintained. I t  has, however, 
to  be ad ju s ted  in itially  to  give smokeless com bustion under th e  w orst conditions 
under which it  is expected to  operate and  therefore m ay n o t give m axim um  efficiency 
a t  every p o in t th roughou t th e  whole operating  range. A nother d isadvantage lies 
in  th e  drop in  m ean efficiency due to  idle periods.

A utom atic  controls perform  tw o m ain  functions. One, to  m atch  th e  h ea t inpu t 
b y  th e  b u rner to  th e  load dem and, and  two, to  ensure th a t  th e  burners will no t work 
unless all th e  controls are in good working order and  to  sh u t off th e  fuel in the  event 
of flame failure.

The system s are electrically  operated , th erm o sta ts  and  flame sensitive devices 
being used to  open or close c ircuits controlling th e  several un its involved. J .  N.

Lubricants.
141. Principles oi F iltration  3. Filters. A. H . S tu a rt. Petroleum, 1946, 9, 233.— 
Magnetic filters will n o t re ta in  iron oxide or non-m agnetic m a tte r  occurring in used 
oil. E lectrosta tic  m ethods are Very slow and  su itab ly  only for b a tch  trea tm en t. 
The pros and  cons of adsorben t filters are discussed. Polar oils contained as additives 
m ay  be rem oved by  such filters.

In  any filter, th e  finer th e  particles re ta ined  th e  g reater will be th e  pressure drop 
and  for any  given size of filter th e  slower th e  ra te  of flow. A by-pass filter m ay be 
necessary where insufficient space is available to  provide a filter passing oil a t  a 
sufficient ra te .

In  such cases th e  m ain  p a r t  of th e  oil from th e  pum p passes to  the  engine-bearings 
while th e  rem ainder re tu rn s via th e  filter to  th e  sum p or o ther oil container.

D raw backs to  th is  arrangem ent are m entioned. K . C. G. K.

142. Lubrication Vade Mecum. Addendum (8). E . W . S teinitz. Petroleum, 1946, 
9, 242.—This concludes th e  Addendum  and  deals w ith  Pneum atic R am m ers, Pneum atic 
Tools, an d  T hrashing M achines u nder section X I. U nder Section X I I  lubrication 
as applied to  th e  W oodworking In d u stry  is considered under th e  headings of Veneer 
C utting  Machines, and  F ram e Saws. K . C. G. K.

143. M achinery of Plain Bearings with Single-Point Tools 3 (1) Bearing Characteristics.
P . Grodzinski. Petroleum, 1946, 9, 244.— Conditions necessary to  ob tain  a sm ooth 
bearing surface are indicated . Cross grooves should be nearly  elim inated to  give the  
best conditions for fluid film lubrication. The fine boring of bearing surfaces is 
s ta te d  to  have th e  following a d v a n ta g e s ; 1. B earing clearance is m easurable and 
predeterm ined ; 2. In itia l w ear is reduced ; and  3. The supporting  area  is large, even 
in th e  newly assem bled sta te . The po in ts raised are d ealt w ith in the  article. The 
question of th e  necessity  of using diam ond tools for finishing lead bronze bearing is
also discussed. K . C. G. K.

144. Continuous Process for A lum inium  Greases. H. G. H oulton, M. Sutton , and
H. W . B evarly. Oil Gas J . ,  19.10.46, 45 (24), 127.— P lan t d a ta  for a continuous 
process m anufacturing  alum inium  grease a t  th e  ra te  of 1500 to  2000 lb per hr is 
presented.

An oil-and-soap slurry, m ade under 22-26-in vacuum , is pum ped a t 1500 lb per hr 
th rough  a steam -heated  V o ta to r to  dissolve th e  soap, then  through a cooling V otator 
to  cool th e  grease. The cooled grease passes in to  insulated  gel tan k s of 5500 lb 
capacity , where th e  grease is uniform ly gelled, isotherm alty, and  then  pum ped through 
a  worker to  break  down to  constan t consistency, no interm ixing being necessary.

The slurries were p repared  under vacuum  to p reven t en tra inm ent of air. B oth the  
heating and  cooling V otators are fitted  w ith  tem perature  controls. Operating con
ditions are dependent on source and  refinery trea tm en t of th e  oil and type  and m anu
facture of soap. A uniform  product is obtained by separating  th e  cooling and  gelling 
stages, th e  high film coefficient o f th e  V o ta to r ensuring this.

V isual te s ts  of surface sheen, brightness, transparency, and float are m ade on 
gelling conditions. F igures show th e  effect of blending a t  heavy oil w ith a  light one 
on critical tem pera tu re  and  bleed tendency, th e  properties of greases m ade from
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com m ercial alum inium  ste a ra te  so a p s ; and  th e  re la tio n  of pum ping  pressure  an d  
V o ta to r pow er loads to  critica l tem pera tu re . G. A. C.

Special H ydrocarbon P rod u cts.
145. Crystallography oi W axes 3 (3) Photom icrographs. L. Ivan o v szk y  an d  J .  H . 
W redden. Petroleum, 1946, 9, 241.— F o u r photom icrographs of crude R ussian  
ozokerite, w hite  R ussian  ozokerite, yellow R oum an ian  ozokerite an d  w h ite  ozokerite 
R .K . respectively . K . C. G. K .

145. Solubilization o£ Insoluble Organic Liquids by D etergents. J ■ W . M cBain and 
P . H . R ichards. Industr. Engng Chem., 1946, 38, 642-646.— Solubilization  is a t t r i 
b u ted  to  incorporation  of th e  insoluble substance w ith in  and  upon  th e  colloidal 
particles or micelles of th e  soap or dete rgen t. T his p ap er p resen ts a  first a tte m p t 
a t  a  system atic  investigation  o f th e  characteris tics o f an  insoluble organic substance 
th a t  determ ine th e  e x ten t to  which i t  is solubilized. A n u m b er o f cation -ac tive  and 
anion-active  de tergen ts have  been used w ith  a  series of a lipha tic  an d  arom atic  h y d ro 
carbons, in  add ition  to  a  num ber o f po lar com pounds. Substances of v ery  low 
m olecular w eight a re  freely solubilized, b u t th e  ex te n t of solubilization  falls off rapidly  
w ith  increase in  m olecular w eight or m olar volum e. P o la r com pounds are  more 
read ily  solubilized th a n  hydrocarbons. A lthough in  general th e  various detergen ts 
show paralle l behaviour, differing only in  degree o f solubilizing power, and  th e  cation- 
activ e  de tergen ts are generally  b e tte r  solubilizers th a n  th e  anion-active  detergen ts, 
th ere  a re  num erous specificities and  influences o f s tru c tu re , b o th  o f th e  detergen t 
an d  o f th e  m ate ria l being solubilized. Soaps an d  d e tergen ts th a t  have  in  comm on 
th e  tw elve-carbon paraffin  chain  differ g rea tly  in  solubilizing pow er, each favouring 
p a rticu la r  classes o f chem ical substances. A. W .

D erived C hem ical P roducts.
147. R ust Preventive Oils. G. D. P ilz  an d  F . F . F arley . Indu str . Engng Chem., 
1946, 38, 601-609.— R ust-p rev en tiv e  oils, com posed of po lar organic com pounds in 
m ineral oils, have  been em ployed ex tensively  in film  app lications for th e  tem porary  
p ro tec tio n  against ru stin g , o f iron  and  steel p a r ts  during  m an u factu ring  operations, 
storage, sh ipm ent, and  use. The condensation  of m oistu re  in  d rop lets on  such oil- 
co ated  steel p a r ts  produces a dynam ic system  com posed o f w ater, oil film, an d  m etal. 
A s tu d y  o f th e  c o n tac t angles form ed b y  such a  system  w here a drop of w a ter rests 
on a  horizon tal oil-coated steel panel has estab lished  a  re la tionsh ip  betw een con tact 
angles an d  ru st-p rev en tiv e  ab ility . A m ath em atica l analysis of th e  forces involved 
in th e  spreading o f a  w a ter drop on a  ru st-p rev en tiv e  oil film has show n th a t  the  
equ ilib rium  surface tensions of th e  w a ter an d  oil, an d  th e ir  in te rfac ia l tension, are 
th e  m ajo r factors determ in ing  th e  m agn itude  o f th e  c o n ta c t angle. These findings 
a re  in  agreem ent w ith  th e  theo ry  of ru s t  p rev en tio n  w hich po stu la tes  o rien tation  of 
th e  po lar organic ad d itiv e  a t  th e  oil-m etal in te rface  an d  estab lishm en t thereby  of 
a  b arrie r to  norm al m ode o f e n try  of th e  ru stin g  agen ts— oxygen and  w ater.

C on tac t angles were m easured by  a  m icroscope fitted  w ith  a  goniom eter eyepiece ; 
th ey  have been em ployed in determ in ing  th a t  so lubility  in  w a ter is of prim e im portance 
am ong th e  physical p roperties o f ru st-p rev en tiv e  add itives, and  have  found app lication  
in  controlling p lan t p roduction  o f ru st-p rev en tiv e  oils. A. W .

148. Colloidal Carbon. W . H . C adm an. T. R oy. Soc. A rts, 1946, 94, 464.— See 
A b s trac t No. 1449 (1946).

M iscellaneous P rod u cts.

149. F u rn itu re  Polishes. M. A. Lesser. Soap, 1946, 22 (10), 130.— T w enty-four 
formulas for various fu rn itu re  polishes are given.

F u rn itu re  polishes are p rov ided  as liquids or pastes , th e  liqu id  p ro d u c ts  being 
b road ly  classified as oil and  em ulsion polishes, an d  th e  p astes as w ax-solvent m ix tu res 
a n d  w ax emulsions.
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C am auba, bees, bleached m on tan  ceresin, and  paraffin waxes are often incorporated 
in to  polishes. S tra ig h t oil polishes, consisting m ainly  of m ineral oil, are easiest to  
produce. Oils a re  som etim es blended, and  various com binations of oils and  solvents 
are used. P aste -ty p e  fu rn itu re  polishes, a lthough  n o t produced in  such volume, 
requ ire  m ore labour in  application , b u t give good durable finishes.

They consist essentially  of waxes th inned  or pasted  w ith  solvents such as tu rpen tine  
and  pe tro leum  n a p h th a . Q. a . C.

E n g i n e s  a n d  A u t o m o t iv e  E q u ip m e n t .

150. Note on the Use oi Ceramics in  Gas Turbine Design. S. W. G. Foster. J .  R . 
aero. Soo., 1946, 50, 893.— Reviews th e  developm ents in G erm any during th e  war 
of th e  use of ceramic m ateria ls in  tu rb in e  design. The Siemens tu rb ine  running a t
30,000 r.p .m . had  a  d iam eter of approx im ately  31 in w ith  blading of sin tered  alum ina. 
The high tem pera tu re  s tren g th  of th is  m ateria l is im pressive and com parisons w ith 
silicon carbide, A rdostan  (K aolin  and  soapstone), Calit (soapstone), and  S teatite  are 
m ade. Porcelains and  glasses suffer from  poor therm al shock resistance. A brief 
description is given of D r Schm idt’s m ethod  of cooling ro to r blades.

The original references are : C.I.O.S. file No. 30, 66 and  C.I.O.S. File No. 31, 22.
I. G. B.

151. On the Steady Flow oi a  Gas Through a  Tube with H eat Exchange or Chemical 
Reaction. P . C ham bre and  Chia-Chiao Lin. J .  Aero. Sci., 1946, 13, 537.— This 
paper is concerned w ith  a  sim ple discussion of gaseous com bustion th rough  a tube 
and  re la ted  phenom ena involving hydrodynam ic, therm odynam ic, and  chemical 
considerations. I t  is also indicated  how th e  discussion can be conveniently developed 
in to  a  trea tm en t from  th e  p o in t of view of microscopic chem ical kinetics. Indeed, 
some in teresting  resu lts are a lready  obtained w ithou t such an  extension. Fo r instance, 
when there  is no chem ical reaction , i t  is found th a t  for th e  range of Mach Num bers 
of flow 1W r  < M  < 1  in th e  subsonic region, th e  tem pera tu re  of th e  gas is actually  
decreasing while ex ternal h ea t is being added. I t  is also shown th a t  by  continuous 
heating  b o th  subsonic flows and  supersonic flows will even tually  approach the  sonic 
sta te . W hen th e  system  undergoes chem ical or physiochem ical transform ations, 
th e  situ a tio n  is m uch m ore com plicated. In  extrem e cases, i t  is possible th a t  the  
tem pera tu re  of the  m ix tu re  decreases continuously for all Mach N um bers while heat 
is being evolved by  th e  transform ation . The resu lts app ly  successfully to  the  pheno
m enon o f detonation . A general discussion of th e  p ropagation  of flame fron t in a 
tu b e  is th en  m ade, bo th  in the  region of slow burning and  in  the  region of de tonation .

I. G. B.

152. The History oi the Opposed Piston M arine Oil Engine. W . K err W ilson. Trans. 
In st. mar. Engrs., 1946, 58, 172.— A survey of th e  opposed p iston  engine developm ent 
since 1874 indicates th a t  m ost features of opposed p iston  m echanism s were disclosed 
in th e  years preceding 1900.

In  th is  article, th e  au th o r describes, in  some deta il, p a ten ts  taken  ou t on opposed 
p iston  engine design from  1874 onwards. Some o f th e  principal difficulties encoun
tered  and  overcom e are discussed and  reference is m ade to  several ingenious designs 
produced a fte r 1900, including double acting, swash p la te  and  free p iston  arrange
m ents. J. N .

153. The 2000 H .P. Hercules. Anon. Aeroplane, 1946, 71, 542.— L ates t v a rian t 
of the  B ristol sleeve-valve rad ial engines is th e  Hercules 230 and its  civil co u n te rp art. 
th e  Hercules 730. S treng then ing  o f certa in  com ponents has enabled th e  o u tp u t to  
en ter th e  2000—2500 h.p. range, th e  engine showing an increase in m axim um  power 
of 310 h.p. over th e  previous series on 100/130 grade fuel w ithou t m ethanol/w ater 
injection. W ith  higher-grade fuels a  ta rg e t of 2500 h.p. has been set for fu rther 
developm ent w ork. L eading particu lars are as follows :—

Dimensions : D iam eter over cylinders, 52 in ; length  overall 69-5 in.
Weights : B are (dry), 2,060 lb ; baffles and exhaust, less ta il pipe, 177 lb.
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Performance : M axim um  pow er for take-off, 2000 h.p. a t  2800 r.p .m . +  12 lb /sq . in 
boost a t  sea-level; m axim um  em ergency power, 2055 h.p. a t  2800 r.p .m . +  12 lb ./sq . 
in  boost a t  3500 f t ; m axim um  continuous rich  m ix tu re  cru ising  pow er 1605 h .p . 
a t  2400 r.p .m . +  8 lb /sq . in boost a t  4750 ft. M axim um  continuous w eak  m ix tu re  
cruising pow er is 1305 h .p . a t  2400 r.p .m . +  3-5 lb /sq . in  boost a t  11,500 f t. F uel 
consum ption a t  1305 h .p . an d  2400 r.p .m . is 0-428 lb /h .p ./h r  or a t  760 h .p . and  1400 
r.p .m . i t  is 0-411 ; average oil consum ption  is 1-0 g a l/h r  an d  0-35 g a l/h r  respectively .

I .  G. 13.

154. A New British Engine in  Paris. Anon. Aeroplane, 1946, 71, 557.— A new  5-3 
litre  fla t six engine, designed and  b u ilt b y  R o y  Fedden , L td ., is being  ex h ib ited  for 
th e  first tim e a t  Paris. D esigned for th in  wings, i t  can  be accom m odated entirely  
inside a  14 in  th ick  wing. U se is m ade of sleeve valves o f n ickel-m anganese-chrom ium  
alloy high expansion steel. The engine uses d irec t fuel in jection  equ ipm en t m etering  
th e  fuel d irect to  th e  in le t p o rts. Leading p a rticu la rs  given are  :—

Bore 4-3 in : stroke  3-75 in  ; com pression ra tio  8 : 1 using 90 oc tane  fuel.
D im ensions : w idth , 31-7 in  (excluding baffles) j  leng th  (w ithou t s ta rte r) , 30-25 

in  ; heigh t, 12-25 in  (plus a sm all b lis te r over th e  fuel in jec tion  p um p of 2-5 in).
W eight : 310 lb w ithou t s ta rte r , generator, reduction  gear, baffles, or exhaust

system .
Perform ance : ungeared, 160 h .p . for take-off a t  2750 r.p .m . ; cruising, 123 h.p. 

a t  2500 r .p .m .; geared, 185 h .p . for take-off a t  3400 r .p .m . ; cruising, 150 h .p . a t 
3150 r.p .m . ; fuel consum ption, ungeared , 0-46 lb /b .h .p ./h r  geared  0-47 lb /b .p .h ./h r.

I. G. B.

155. A ircraft in the  Paris Show. Anon. Aeroplane, 1946, 71, 614.—F o u r countries 
show a irc ra ft o f various sorts including aeroplanes, helicopters, an d  gliders.

B rita in  : P ro d u c ts  by  A.W .A., A vro, B risto l, G loster, F a irey , H an d ley  Page, 
H aw ker, Miles, Percival, Saro, Short, V ickers.

France : P ro d u c ts  b y  A erocentre, A rsenal, B loch, B reguet, G uerchais, H olste, 
M orane-Saulnier, S.N.C.A.N. (Nord), S ud -E st (S.E.), S.E .C .A .N ., S .I.P .A ., S.N.C.A.S.O.

Czechoslovakia : P ro d u c ts  b y  A via, Sokol, Z lin, P rag a . I .  G. B.

158. The Superm arine Spitfire T rainer Mk. V in . Anon. Aeroplane, 1946 ,71 ,632 .— A
cu taw ay  draw ing by J .  H . C lark of th is  aeroplane shows th e  in sta lla tio n  of th e  1315 
h .p . R olls-R oyce M erlin 66 engine. Cockpit lay o u t d e ta ils  a re  also given. I .  G. B.

157. A ircraft Industry  Review. Aeroplane, 15.11.46, 71 (1851), Special supplem ent.— 
T his supp lem ent to  “  The A eroplane ” gives valuab le  in fo rm ation  on cu rren t p roducts 
o f th e  B ritish  a irc ra ft in d u stry . D etails are given u nder th e  following headings.

C ivil A ircra ft : T ype, accom m odation, pow er-p lan t, dim ensions, w eights and
perform ances o f th e  following a irc ra ft :— B risto l, T ype 167, Mk. I ,  Saro SR /45, Avro 
L an castrian , Avro T udor I  and  I I ,  A vro Y ork, H andley-P age H a lto n , S hort Sandring
ham , S hort Shetland , S hort Solent.

N a va l A ircraft : B lackburn  F ireb ran d  V, D e H av illan d  Sea H o rn e t X X , Fairey  
Firefly  IV  an d  Spearfish I, H aw ker Sea F u ry  X , Short S turgeon I ,  V ickers-A rm strong 
Superm arine, Seafire 47, an d  Seafang 32.

Je t Propelled A ircraft : De H av illand  V am pire I, G loster M eteor IV , V ickers Super- 
m arine  E 10/44, D e H av illand  D H  108.

M ilita ry  A ircraft : H aw ker T em pest V I, D e H av illan d  M osquito 34, W estland  
W elkin IIA , B risto l B rigand  I.

Trainer A ircraft : Percival P ren tice  I ,  Fa irey  F irefly  T rain er I ,  V ickers-A rm strong 
Superm arine Spitfire T rainer V II I ,  R eid  an d  Sigrist D esford I .

Personal A ircraft : A uster A u to crat and  Arrow , Miles Messenger, P erc iva l P ro c to r V, 
Miles Gemini.

Feeder Transport : A irspeed Consul, B risto l W ayfarer, De H av illan d  D ove, Miles 
A erovan and  M arathon, Avro X IX , V ickers-A rm strongs V iking IB .

Heavy M ilita ry  A irc ia ft : A vro L incoln I I ,  H and ley  P age H astings.
J e t Engines : A rm strong  Siddeley M am ba an d  P y th o n , D e H av illan d  G oblin I I  

and  G host, R olls-R oyce D erw ent V an d  Nene, B risto l Theseus I ,  M etropolitan-V ickers
F.2 /4A .
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Reciprocating Engines— Aircooled : Alvis Leonides, A rm strong Siddeley Cheetah 25, 
B lackburn  Cirrus M ajor I I I  & M inor I I ,  B ristol H ercules an d  C entaurus 57, De 
H av illand  G ipsy M ajor X , M ajor 51, and  Gipsy Queen 71.

Reciprocating Engines Liquid-Cooled : N apier Sabre V II, R olls Royce Merlin 620
an d  Griffon 74. I .  G. B.

158. Leonides Air Tests. Anon. Flight, 1946, 50, 491.— Alvis, L td ., have ju s t 
s ta rte d  sm all-scale production  of th e  la te s t Leonides following successful com pletion 
of th e  full m ilita ry  ty p e-tes t and  m ore th an  50 hours te s t flying w ith  2 un its  installed 
in an  Airspeed Oxford. The Leonides is a  9-cyl radial, giving a m ax. o u tp u t of 515 
h.p. a t  4000 f t  and  having an  in te rnational ra tin g  of 425 h.p. a t  9000 ft. Overall 
dia. is 42 in  an d  m ax. pow er/w eight ra tio  1-44 lb /b .h .p . The w eak-m ixture fuel 
consum ption is 0-49 p t/b .h .p ./h r . I . G. B.

159. Principal Data of British Power Units. Anon. Flight, 1946, 50, 567.— Piston  
Engines : U nder the  headings : M aker’s N am e and  Engine t y p e ; No. and  A rrange
m en t of Cylinders ; Cooling ; Bore X Stroke (in) ; C apacity, litres ; R eduction  Gear 
R atio  ; Max. Pow er R a tin g  (b.h.p., r.p .m ., B oost lb /sq . in, h t  ( f t ) ; Recom m ended 
Econom ical Cruising Pow er (b.h.p., r.p .m ., B oost lb /sq . in, h t  (ft)) ; Take-Off Pow er; 
Fuel Consum ption R .E .C .P . G .P .H . ; D ry  W eight (lb) and  N o tes; details are given 
o f th e  engines produced by Alvis, A rm strong Siddeley, B lackburn, Bristol, De 
H avilland, Fedden, Monaco, N apier, Rolls-Royce.

Qas Turbine Power Units : U nder th e  headings : M aker’s N am e and  Engine Type ; 
Typo of Compressor ; No. o f C om bustion C ham bers; Max. Pow er R a tin g  (Sea Level 
S tatic) (T hrust lb, Shaft h .p ., r.p .m .) ; Recom m ended Econom ical Cruising Power 
(R .E.C .P .) (T hrust lb, Shaft h .p . r.p .m ., Speed (m .p.h.) and  H t . ) ; Fuel Consum ption 
(R .E.C .P .) G .P .H . ; D iam . and  L ength  in  ; D ry  W eight lb ; and  N otes ; details are 
given of the  engines produced by  A rm strong Siddeley, B ristol, de H avilland, Metro- 
politan-V ickers, and Rolls-Royce. I .  G. B.

160. Engines a t the Paris Show. Anon. Flight, 1946, 50, 569.— A review is given of 
th e  p roducts shown. Especially  in te resting  is th e  diagram m atic section of the  
R a teau  A .65 tu rb o -je t which has 4 low-pressure and  12 high-pressure stages of com 
pression. The 9 com bustion cham bers are grouped round  th e  compressor casing and 
are o f th e  reverse-flow ty p e  feeding rearw ards in to  th e  2-stage tu rb ine . A portion 
of th e  a ir from  th e  low-pressure stages of compression is by-passed to  th e  ta il pipe 
a t  a  po in t level w ith  th e  cone behind th e  tu rb ine . H ere ex tra  fuel can be injected to 
give after-burning. I- G. B.

161. B rita in ’s Power Units. Anon. Flight, 1946, 50, 567.— C utaw ay sketches and 
photographs o f th e  following engines are given :— De H avilland : Goblin I I ,  Ghost 
and  Gipsy Queen 71, and  Gipsy M ajor 31.

M etrovick : F /# .
Rolls-Royce : D erw ent, Griffon an d  None.
Armstrong Siddeley : Cheetah, M am ba, an d  Python .
Bristol : C entaurus and  Theseus.
A lv is  : Leonides.
N apier : Sabre.
Blackburn : Cirrus Minor, Series I I ,  and  Cirrus M ajor, Series I I I .  I . G. B.

M i s c e l l a n e o u s .

162. “  Germany under Control ”  Exhibition. 1. Petroleum  Production and Refineries 
in Germany. Anon. Petroleum, 1946, 9, 228.— Diagram s, tab les, and  m aps are given 
illustra ting  th e  p roducts and  m onth ly  o u tp u t from  G erm an oilfields and refineries 
(Oct. 1945-June 1946) in  th e  B ritish  occupation zone. K . C. G. K.

163. Bolivia will Develop her Petroleum  Industry  to Advantage. Anon. Ind . M in. 
(Argentina), 1946, 6 (60), 33-35.— K now n reserves a t  Camiri are abou t 20 million brl. 
I t  has been decided to  concentra te  m ost new drilling in th is  area  and to  construct
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a  pipeline from  Cam iri to  C ochabam ba (about 250 miles) a t  a  cost o f 5 m illion dollars. 
C ochabam ba being favourab ly  located  for w a ter supply  an d  as a  d is trib u tin g  cen tre, 
i t  w ill becom e th e  hom e of a  com plete refinery, designed b y  F o s te r  W heeler Corp., 
and  costing 7 m illion dollars, which will m ake from  B olivian crude all th e  pe tro leum  
p ro ducts needed in  th e  country . A- C.

164. P ost-W ar R esearch Forges Ahead. Anon. Chem. In d .,  1946, 49, 259-267. The 
achievem ents of th e  U .S. in d u stria l chem ical research during  th e  p a s t tw o years are 
recorded in  seven articles b y  experts, who discuss and  ev alu ate  th e  developm ents 
from  th e ir  p a rticu la r aspect.

The branches of ind u stry  covered are those of inorganics, syn the tic  organics, coal- 
t a r  p roducts , N av al stores, pharm aceu ticals, p lastic  m ate ria ls  a n d  polym ers, an d  
dyestuffs.

A nother aspect of th e  chem ical field is surveyed under th e  t itle  “ Chem ical Speciali
ties Open New M a rk e ts” (pp. 269—277). Precise definition of w h a t is and  w h a t is n o t 
a chem ical speciality  is difficult. I t  is classified ra th e r  a rb itra rily  as “ an y  s ta n d a rd  
chem ical p ro d u c t which has been e laborated  on in  an y  w ay  before sale.” O utlines 
o f recen t trends and  developm ents in  th is  field a re  co n trib u ted  b y  au th o ritie s , in  
th e ir  special spheres, in  fourteen  articles in  w hich 160 new  chem ical specialities are 
quoted . The sections cover th e  following uses—household  d isin fectan ts, household 
cleaners, polishes, a ir  deodorants, insecticides, ru b b er chem icals, lea th er chem icals, 
in dustria l adhesives, industria l cleaners, indu stria l d isin fectan ts, ag ricu ltu ra l chem icals, 
pu lp  and  p ap er chem icals, tex tile  chem icals, and  p ro tec tiv e  organic coatings. The 
foregoing tw o aspects of post-w ar research includes som e 400 new  chem icals and 
chem ical specialities. W . H . C.

165. Liquid M ethane as a  M otor Fuel. 3 Fuel Perform ance. R . M. B ridgw ater. 
Petroleum, 1946, 9, 227.— A n outline  o f various ro ad  tr ia ls  carried  o u t w ith  liquid  
m ethane  as fuel betw een 1939 and  1944 is given, and  difficulties of tan k in g  w ith  liquid 
m ethane  are m entioned. The th erm al cap acity  o f th e  filling p ipe an d  connections 
m u st be k ep t as low as possible. T he vehicle ta n k  should  n o t be allow ed to  ge t 
com pletely em pty , since otherw ise liqu id  is ev ap o ra ted  in  cooling i t  dow n from  air 
tem p era tu re . The design o f storage tan k s  is also discussed. As regards safety , 
a lthough  m ethane  is m uch  m ore vo latile  th a n  pe tro l th e  explosive m ix tu re  lim its in 
a ir are qu ite  different from  pe tro l (5-3-14-9%  m ethane, l-5 -5 -5%  petro l) an d  m ethane  
canno t be ign ited  b y  a  h e a t source below  700° C while p e tro l v ap o u r m ay  ign ite  a t 
200-300° C. The m ethane  flam e is read ily  blow n o u t an d  a  considerable fire can  be 
ex tinguished b y  carbon  dioxide. K . C. G. K .

166. Mixed M etal Organic Salts. Anon. P a in t Tech., 1946, 11, 286.— B .P . No. 
549,332, g ran ted  to  N uodex P ro d u c ts  In co rp ., N ew  Je rsey , U .S .A ., re la tes to  th e  
m anufactu re  of com plex sa lts  of organic acids, e.g., n ap h th en a te s , resinates, linoleates, 
benzoates, e tc ., com prising a  w ater-soluble co n stitu en t con ta in ing  a  m etallic  rad ical 
from  th e  group, sodium , potassium , lith ium , and  am m onium , an d  a  w ater-insoluble 
co n stitu en t contain ing a  m eta l from  th e  group, cobalt, m anganese, lead, zinc, iron 
or copper. Such m ateria ls are soluble in  p a in t and  v a rn ish  vehicles, an d  are  useful 
as driers and  w etting  and  dispersing agents, e tc ., for p a in t v arn ish  and  lacquer m an u 
factu re . A colour-intensifying agen t is also specified. „

The com ponents, q uan tities, an d  Conditions of p reparing  such m ate ria ls  a re  given 
for th e  following :— L ead sodium  n ap h th en ate , which in  m ineral sp irits  is soluble 
in  raw  linseed oil, varnishes, etc ., and  rem ains clear for long periods. Z inc po tassium  
n a p h th en a te  has w etting  an d  dispersing properties w hen used  in  p a in ts  an d  enam els. 
Calcium sodium  n ap h th en a te  is a sa tisfac to ry  dispersing agen t for p igm ents in  s i m i l a r  
m anufactures. Zinc sodium  n a p h th en a te  is s ta te d  to  be m ore sa tis fac to ry  th a n  e ither 
n ap th en a te  alone for softening ru b b er com positions. A com plex m ate ria l m ade from  
naph then ic  acid, am m onium  ace ta te , lith ium  carbonate , barium  hydroxide, w ith  or 
w ith o u t hydrogen peroxide, w hen tre a te d  w ith  “ ink  m ineral oil ” as described, is 
s ta te d  to  save 75%  of th e  expensive b lue to n er used  in  ink  m anufactu re . W . H . C.

167. Agents, Basic Causes, Control and Prevention of Corrosion. F . A. P range . Oil 
Qas J ., 7.9.46, 45 (18), 90.— The elem ents and  com pounds th a t  b ring  a b o u t corrosion
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o f m eta l surfaces are described. The two m ain  ty p es of corrosion th a t  occur are :
(1) T h a t due to  d irect chem ical action, e.g., scaling of steel a t  e levated  tem peratures, 
o r th e  action  of acids on pure  m e ta ls ; and  (2) m ore im portan tly , th a t  due to  elec
tro ly tic  action, e.g., th e  action  of acids on com m ercial m etals, rusting , bim etallic 
corrosion, and  p ittin g  of m etals.

Corrosion by p ittin g  is p a rticu larly  serious and  m ay  occur in tw o w ays : (a) through 
high-velocity  flow of liquids (cavitation, term ed  corrosion-erosion), is desc rib ed ; 
(b) th a t  due to  electrolytic action, which is discussed from  th e  aspects of four kinds 
of cells, (1) th e  sim ple galvanic cell, (2) th e  m eta l ion cell, (3) th e  oxygen concentration  
cell, and  (4) th e  stray -cu rren t cell.

T he principles of th e  cells 1, 2, and  3 are shown in  d iagram s indicating  th e  reactions 
involved. The effects o f tem p era tu re  and  of concen tra tion  are outlined, and  th e  
effect of m ateria ls th a t  accelerate corrosion, e.g., th e  action  of sodium  chloride an d  the 
use of m ateria ls which act as inh ib ito rs to  corrosion, are discussed. Thi3 p ap er will 
be concluded in a  la te r  issue of th e  jou rnal. W . H . C.

168. Application of D ust-Laying Oil to Fabrics. C. H . Bailey, A. S. W eatherburn , 
an d  G. F . R . Rose. Canad. Chem. and Process Industries, Sept. 1946, 30 (9), 43.— 
D uring bed-m aking a  considerable am ount of bacteria  containing d u st is dissem inated 
in to  th e  a ir and it  is believed m ay cause infection of nearby  p a tien ts  in hospitals. 
An effective m eans of p reven ting  such contam ination  of th e  a ir has been found ; i t  
consists of im pregnating  th e  bed-clothes w ith  3 -7%  of liquid paraffin oil, and  affords 
a  95%  reduction  of th e  num ber of b acteria  sca ttered  in to  th e  air. E xperim ents were 
conducted  on wool and  co tton  trea te d  w ith  emulsions by  th e  m ethod  developed by 
H arw ood, Pow ney, and  E dw ards. F o r wool, a d ilu te  oil-in-w ater emulsion is used 
which is stabilized  w ith  a  cation-active em ulsifying a g e n t ; th is  im p arts  a  positive 
charge to  th e  oil drops of th e  emulsion. W et wool has a negative charge, so th a t  
w hen contacted  w ith  th e  em ulsion th e  oil drops are deposited by  e lectrosta tic  a ttra c 
tio n . The emulsifier used is Triton-K -60, and th e  oil is a  technical w hite oil. Cotton 
oiling can  be accom plished by  th e  m u tu a l coagulation of tw o oppositely charged 
o il-in-w ater emulsions. The negatively  charged em ulsion is m ade by  using Igepon T ; 
th e  positively  charged em ulsion is sim ilar to  th e  one described. Two types of dual 
em ulsions are described, as to  oil con ten t, and  ra tio  of emulsifier used, b o th  types 
being ad ju s ted  so th a t  each of th e  emulsions would con tain  equ ivalen t am ounts of 
positive and  negative charges. The chem istry  of the  process is discussed, th e  tes ts  
carried  ou t on th e  emulsions, and  th e ir  com position are given. The practica l app lica
tio n  of th e  process in p ilo t and  com m ercial p lan t tria ls  are described. The degree of 
oiling can be accurate ly  controlled, and  th e  fabrics can  be trea te d  a fte r  laundering 
w ith  th e  norm al laundry  equipm ent. The costs of m ateria ls, exclusive o f norm al 
laundering  costs, for wool and  co tto n  is approx im ately  60 cents and  65 cents per 
100 lb respectively. W . H . C.

BOOKS RECEIVED.
A n Introduction to the Frinciples of Physical Chemistry. O. M aass and  E . W . R .

Steacie. P p . 395 +  ix. New Y ork, Jo h n  W iley & Sons, I n c . ; London,
C hapm an & H all, L td . : 2nd edn. 1939, rep rin ted  1946.
In  th is  revised edition new chapters have been added on atom ic stru c tu re , th e  

phase rule, and  colloidal system s. O ther chap ters have been rew ritten  or extended 
to  bring  th e  m a tte r  up-to -date.

M anual on Hot-M ix Asphaltic Concrete. P p . 112. New Y o rk : The A sphalt
In s ti tu te , 1945.
This m anual contains tw o specifications for asphaltic  concrete— “ dense graded 

aggregate “ ty p e  ” and  “ g raded aggregate ty p e  ”— th e  fundam ental difference 
being in th e  m anner of specifying aggregate g radation  and  th e  relative em phasis 
p laced on density  of th e  com pacted  m ixture . Sections on recom m ended thickness 
requ irem ents and  on inspection are included.
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Jo u rn a l of The National Lubricating Oil and Grease Federation. Vol. I ,  No. 1, Oct.
1946.
T his new q u arte rly  publica tion  is m ain ly  devoted  to  th e  affairs o f th e  F ed era tio n  

and  m a tte rs  concerning th e  lubricating  oil trad e . I t  also includes an  a rtic le  on 
“ P ost-W ar Oil Supplies,” by  H aro ld  Moore.

British Lubricating Oil and Grease R esearch Association, Publications and In form ation  
Panel Jo u rna l. Vol. I ,  No. 1, Sept. 1946.
This pub lica tion  is th e  first of a  series to  be published b y  th e  recen tly  form ed 

B ritish  L ubricating  Oil and  Grease R esearch  Association, and  will ap p ea r quarte rly . 
This num ber con tains articles on “ A nti-W ear and  Anti-Corrosion A dditives, 
b y  R . J .  S. P e rry , an d  on “ L ub rican ts  and  th e  N a tio n ,” b y  J .  E . Southcom be, 
tog e th e r w ith  ab strac ts  of lite ra tu re  on lu b rican ts and  lubrication .

Recom m endations for Open-Textured A sphalt Carpets. D .S .I.R . R oad  R esearch 
B ulle tin  No. 5. P p . 6 +  iii. L o n d o n : H.M. S ta tio n ery  Office, 1946. 3d.
F irs t  pub lished  in  1941 as W artim e  R o ad  N ote  N o. 3, only  m inor a lte ra tio n s 

have  been m ade to  th e  original te x t,  which re la tes to  carp e ts  con ta in ing  asphaltic  
b itu m en  binders.

A sphalts and Allied Substances. H e rb ert A braham . 2 Vols. 5 th  E d n . New 
Y ork  : D. V an  N o stran d  Co., 1945. P p . 2142 +  xv iii +  viii.
T his fifth  ed ition  of H e rb ert A braham ’s well-know n book has been revised and 

b rough t u p -to -d ate  in  respect of technological developm ents, m ethods o f testing, 
b ibliography, and  references. The b ib liography em braces m ore th a n  1300 treatises 
and  th e  references to ta l over 20,000, including ab o u t 12,000 U .S. an d  o th er pa ten ts. 
Indexes of “ Specifications,” “ N am es ” an d  “ P a te n ts  ” a re  usefu l additions.

Im portan t Facts About Texas Oil and Gas. D allas, T exas : The T exas M id-Gontinent 
Oil & Gas Association, 1946. P p . 43.
A com plete and  com prehensive com pilation o f in form ation  on th e  petro leum  

and  n a tu ra l gas in d u stry  of Texas.

The Centenary of the  Technical U niversity of Lwow, 1844-1944. 1946. P p . 103.
A histo rical account of th e  w ork of th e  T echnical U niversity  of Lwow, including 

a  ch ap ter on th e  p a r t  p layed  by  G raduates o f th e  U n iversity  in  th e  pe tro leum  and 
chem ical industries.

R eports on Fuel Econom y since 1939. L ondon : W orld Pow er Conference, 1946. 
F u rth e r  rep o rts  in  series p rep ared  for th e  Fuel E conom y Conference a t  the  

H ague, Sept. 2-10, 1947, are :
B ritish  Report. Pp . 52. Is. 6d. Covers th e  h is to ry  o f th e  M inistry  o f F uel & 

Pow er’s F uel Efficiency C am paign during  th e  w ar years, and  includes a 6-page 
b ibliography.

Swedish Report. P p . 20. Is. Includes a section on liquid  an d  gaseous fuels. 
D anish Report. P p . 6. 6d.
Netherlands Report. Pp . 5. 6d.

A Classified L ist of In d u stria lists’ R eports on Germ any.
The 973 reports b y  th e  team s of B ritish  an d  A llied ex p erts who have  v isited  

G erm any are lis ted  under sub ject headings. The lis t includes all rep o rts  issued 
up  to  Ju ly  27, 1946, and  covers 510 C.I.O .S. (Com bined In telligence O bjectives 
Sub-Com m ittee) reports, 347 B .I.O .S . (B ritish  In telligence O bjectives Sub-Com 
m ittee), 108 F .I.A .T . (Field In fo rm atio n  Agency, Technical), an d  8 J .I .O .A . (Jo in t 
Intelligence O bjectives Agency).

Petroleum  Facilities of Germ any. P rep ared  by  th e  E nem y Oil C om m ittee for th e  
Fuels and  L ubrican ts D ivision, Office of th e  Q u arte rm aste r General. M arch 
1945. Pp. 372.
This rep o rt describes briefly all of th e  significant aspects of th e  pe tro leum  econom y 

of G erm any and  of th e  m ore im p o rtan t petro leum  installations in  th a t  country .
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The Dispersal of Fog from  Airfield Runways. E . C. W alker and  D. A. Fox. 1946
Pp. 321.
A record o f th e  w ork of th e  Petro leum  W arfare D epartm ent in  re la tion  to  fog 

dispersal.

History of Development of Hades and Rapex Burners. W. T. Moore. 1945. P p .
31 d iagram s and  charts.
An account of th e  developm ent of th e  H ades and  R apex Burners in  connexion 

w ith  fog dispersal investigations.

Additive Engine Oils. Los Angeles, Cal. : Petroleum  E ducational In s titu te , 1945.
Pp. 150. $3.75.
This work is an  “ effort to  con tribu te  fu rth er to  th e  elem entary  m ateria l a lready 

published on th e  subject of petro leum  and  its  p roducts ” by m eans of simple 
diagram s and  explanatory  tex t. I t  is particu larly  related  to  m otor lubricants 
and lubrication  “ for the  benefit of m aintenance personnel a t  service stations, car 
and  tru ck  dealers, repair shops, and  flat operators.”

The Future Of Industrial Research. New Y ork : S tandard  Oil Developm ent Co.,
1945. Pp . 173 +  viii.
In  October 1944 th e  S tandard  Oil D evelopm ent Co. m ade its  Silver A nniversary 

a Forum  on th e  F u tu re  of In d u stria l Research, and  th is  book presents th e  papers 
and discussion. F o r P a r t  I  th e  them e is “ W hat should be th e  guiding principles 
and  objectives for th e  comm ercial program m es of industria l research and  develop
m ent organizations ? ” ; for P a r t  I I ,  “ How can sm all business serve itself and  be  
served by industria l research and  developm ent ? ” ; and for P a r t  I I I ,  “ W hat place 
should industria l research and  developm ent organizations allocate to  fu tu re  work 
directly prim arily  tow ard  national security  ? ”

Oil in Your Future. O klahom a City : In te rs ta te  Oil Com pact Commission, 1946.
Pp. 28.
This booklet was prepared  by  the  In te rs ta te  Air Com pact Commission in order 

th a t  “ th e  public m ay become b e tte r inform ed abou t and more sym pathetic  to  the  
perplexing problem s encountered in th e  conservation of oil and gas.”

New British Standards. The following have recently  been issued by  the  B ritish
S tandards In s titu tio n  :
B.S. 1321 : 1946. Synthetic-R esin  B onded-Paper Sheet (Therm osetting) for 

use in th e  Building In d u stry . 2s. post free.
B.S. 1328 : 1946. M ethods of Sam pling W ater used in Steam  Generation. 

3s. 6d. post free.
B.S. 1333 : 1946. Acid R esisting  Silicon Iron  Pipes and  Pipe F ittin g s (Elbows, 

bends, tees, crosses). 2s. post free. £
P .D . 539. R ecom m endations for Phospnate  Coatings as a Basis for Pain ting  

Steel. Is. post free.

TECHNICAL MISSIONS TO GERMANY.
The following reports have been received in addition  to  those listed in th e  Journal

1945, on pp. 2 2 6 a - 2 3 0 a ,  3 1 6 a - 3 1 8 a ,  4 0 8 a - 4 1 0 a  :

B.I.O.S. Reports.
42.* R eports on W .I.F .O . Oil Storage D epots located a t  Eickeloh, R u then , and

Nieuberg, w ith  p a rticu la r reference to  d rum  and  can filling. Pp. 14.
123. Visits to  Miscellaneous A eronautical E stab lishm ents in the  B ritish  Zone. Pp. 15.
537 (Appendix). P roduction  Control in  th e  H einkel A ircraft Organization. Pp. 51.
538. R eport on G erm an P a te n t Records. Pp. 16.
620. The Germ an Motor-cycle In d u stry . Pp. 179.
663. M anufacture of Synthetic  Resins by I.G . Farbenindustrie, Ludwigshafen.

Pp. 5.
664. I.G. Farbenindustrie, Leverhausen : Salicyclic Acid, Sodium Salicylate, Synthetic

Phenol. Pp. 10.
666.* I.G . Farben industrie , Uerdingen : M anufacture of Phthalic  A nhydride,

Benzoic Acid, etc. Pp . 7.
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667. I.G . Farben industrie , M ainkur. P p . 5.
686. E thy lene  Oxide by  D irect O xidation  of E th y len e  a t  Zweckel, I.G . F a rb e n 

industrie . P p . 4.
697.* F ire  P ro tection  of Oil In sta lla tio n s in  G erm any. P p . 44.
704.* M echanical F oam  L iquid  and  E qu ipm en t. P p . 13.
709. P roduction  o f T etran itro m eth an e  and  N itroform  a t  I.G . F a rb en in d u strie ,

H ochst-am -M ain. P p . 13.
710. M anufacture o f Biolase (starch-hydrolysing  enzym e) a t  K alle  & Co. (I.G .

Farben . A.G.), W iesbaden, Biebrich. Pp. 5.
719. In terv iew  w ith  Prof. O tto  B ayer (form erly H ead  of Scientific L aborato ries,

I.G . F a rben ., Leverkusen). P p . 6.
732.* L üneburger W achsw erke A.G., L üneberg  : W axes. P p . 15.
736. Chemical L ab o ra to ry  In s tru m en ta tio n  in  G erm any. Pp . 28.
740. C. F . B oehringer u n d  Soehne, M annheim -W aldhof: Com m ercial Organic

Solvent P roduction . P p . 7.
741. Zellitafffabrik A.G., M annheim . P p . 7.
742. P rep ara tio n  and  Polym erization  of V inyl E th e rs  and  P rep a ra tio n  o f A cetaldehyde

from  M ethyl V inyl E th e r  a t  I.G . F arben industrie , L udw igshafen. P p . 10.
743. M anufacture of Cyclohexanol, Cyclohexanone, Cycleketone R esins a t  I .G.,

Ludw igshafen. P p . 11.
748.* M anufacture of F a t ty  Acids by  O xidation  o f Paraffins ; H ydrogenation  of the

F a t ty  Acids a t  I .G., Ludw igshafen-O ppau. P p . 15.
749. P ilo t P la n t a t  I.G . H öchst on th e  M anufacture of D iketene from  Acetic Acid.

P p . 3.
750. M anufacture of Monomeric S tyrene a t  I.G . Ludw igshafen. P p . 9.
751. P ilo t P la n t M anufacture of V inylacetylene a t  I.G . H öchst. P p . 4.
757. M anufacture of E th y len e  C yanhydrin  a t  I.G . Ludw igshafen. P p . 3.
764. P ro d uction  o f A lum inium  Com pounds in  G erm any. P p . 38.
766. M anufacture of P harm aceuticals and  F ine Chemicals in  th e  U .S. and  French 

Zones of G erm any. P p . 329.
768. The G erm an A utom obile In d u stry . P p . 74.
805.* A spects o f th e  Syn the tic  F a t ty  Acid an d  Synthetic  F a t  In d u s try  in  Germ any. 

Pp. 99.
835.* Benzole R efinery, A m alia, Bochum . P p . 2.
837. Design, C onstruction, an d  P roduction  of H igh  Speed Centrifuges. P p . 14.
877.* O xidation  of H ydrocarbons to  E thy lene  and  of M ethane to  Acetylene, w ith 

Conversion of Acetylene to  A cetone, I .G., O ppau. P p . 7.

F.I.A .T . Reports.
92. G erm an Processing o f F a ts , Oils, and  Oilseeds. P p . 125.

299.* Supplem ental R ep o rt on  th e  R uhro l H ydrogenation  P la n t, W elheim , R uhr. 
P p . 5.

499. P roduction  of W ood Sugar in  G erm any and  I t s  Conversion to  Y east and  Alcohol. 
P p . 117.

525. P o p p e t Valves for A utom otive  an d  A ircraft Engines. P p . 19.
564. Boilers, Forced D ra ft Blowers, S team  P ip ing  and  E v ap o ra to rs  U sed in  the 

G erm an M ercantile M arine. P p . 25.
581. Beier In fin ite ly  V ariable Speed F ric tio n  D rive T ransm ission. P p . 18.
600. A ir F ilte rs an d  Oil F ilte rs  for Engines. P p . 12.
713. Cellulose A ceta te  M anufacture a t  Schering A.G., Berlin. P p . 13.
721. Agfacolour N egative-positive M ethod for Professional M otion P ic tures. P p . 32. 
873. Self-ignition of M ixtures o f H ydrocarbons and  A ir Subjected  to  V ery  Sudden 

A diabatic  Compression. P p . 10.
857. P roduction  of Acetic Acid a t  B urghausen and  K n apsack  ; C oncurrent P roduction  

of Acetic Acid and  Acetic A nhydride a t  K napsack . P p . 24.

J.I.O .A . Reports.
34. G erm an Chemical F ire  E xtinguishers. P p . 108.
64. In stru c tio n s for P rep ara tio n  of th e  D yestuffs F ilte rb lau g ru n  Spietloslich and  

F ilte rb laugrun  W asserlöslich. P p . 6.
66. G lossary of Some G erm an N am es for Chemical P ro d u c ts  U sed in  th e  P a in t, 

V am ish  an d  L acquer In d u stry . P p . 13.



APPLICA TIO N S FO R M EM BERSH IP OR TRA N SFER.

J a n u a r y , 1 9 4 7 .

The following have applied  for adm ission or transfer to  th e  In s titu te . In  
accordance w ith  th e  By-laws, th e  proposals will n o t be considered u n til the 
lapse of a t  least one m o n th  a fte r  th e  publication  of th is  Journal, during which 
tim e an y  Fellow, M ember, or Associate M em ber m ay  com m unicate by  le tte r 
to  th e  Secretary, for the  confidential inform ation of th e  Council, any  particu lars 
he m ay  possess respecting th e  qualifications or su itab ility  of the  candidate.

The ob ject o f th is  inform ation is to  assist th e  Council in  grading the  
can d id ate  according to  th e  class of m em bership.

The nam es of cand idates’ proposers and  seconders are given in parenthesis.

Applications fo r  Membership.

A s h m a n ,  Stanley  E rnest, Refinery Shift Supervisor, London & Tham es H aven 
Oil W harves, L td . (E . O. H annah; E . H unting.)

B u n i n g ,  H arm  Leopold, Technical Adviser, R oyal D u tch  Shell Group, 
H am burg. (J . A . Oriel; J .  S . Jackson.)

C o b l e y ,  R onald  Charles, Process Engineer, M anchester Oil R efinery L td .
(E . J .  Dunstan; E . S . Sellers.)

D o d d ,  Alfred H erbert, Chief Chemist & D irector of R esearch, Newton, 
Cham bers & Co. L td . (IF. IF. Qoulston; J .  S . Jackson.)

D u g d a i e - B r a d l e y ,  Jo h n  Oliver, Chief Engineer, Stanlow  Refinery, “ Shell ” 
Refining & M arketing Co. L td . (J . A . Oriel; E . LeQ. Herbert.)

F o u r e t ,  Em ile, Chief Chemist, Société des Pétro les Jupiter-Shell.
H e c k m a n ,  Maxwell, Technical R epresen tative, W ilson, Sons & Co. L td . a t  

Rio de Janeiro . (J. T . T . Robinson; B . O. Banks.)
H i n e ,  E dm und , C hartered  A ccountan t, Petrocarbon  L td . and  M anchester 

Oil Refinery L td . Group. (E. J .  Dunstan; G. H . Harries.)
H u t t o n ,  H oratio  W ., M anaging D irector, H ydrol Chemical Co. L td . (F. H .

Rogers; P . H . Snow.)
K u r d i ,  H am di E l, L ubricating  Sales Co-ordinator, S tandard  Oil Co. of E g y p t 

L td . (M . A . Selim ; J .  E . Jenkin .)
L a m b e b t ,  Charles E dw ard , Chief Chemist, New South W ales Railw ays. 

(R. E . Cowles.)
L o n g b o t t o m ,  F ra n k  W illiam , Process Engineer, M anchester Oil Refinery 

L td . (T . G. Hunter; A . H . N issan.)
O e h l ,  V ictor G ustave, Clerk, Petro leum  B oard. (J. S . Jackson; T . C. R. 

Baker.)
S u t t o n ,  R o b ert H enry  George, D irector & M anager, U rq u h a rt’s (1926) L td .

(G. R . Llewellyn; R . J .  Bressey.)
T a y l o r ,  F ra n k  P au l, Chemist, Petro leum  Board. (C. Chilvers; H . N .  

Harrap.)
T u t . t t s ,  D avid  High, Sales Chemist, Lobitos Oilfields L td . (J. S . Parker;

D . M . Glendinning.)
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F o t h e r g i l l ,  Colin A rnold, ,, ,, ,, ,,
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‘ Yorksh ire ’ Tubes
SEAMLESS D R AW N  TUBES IN 
COPPER, BRASS ALU M IN IU M . 
YORCALBRO ' (Aluminium-Brass). 

CUPRO-NICKEL A N D  ALL 
NON-FERROUS ALLOYS 

W e  specialise in the manufacture of 
seamless drawn H eat Exchanger and 
Condenser Tubes fo r the O il Industry. 

Our Research Department will be 
pleased to  advise on any matter 
connected with the service o f Non- 
F e rro u s  Tubes fo r  O il R e fin e ry  

Requirements.

‘Yorksh ire’ Fittings
(Pat. No 4 19 521)

Combined with ' Yorkshire ' Copper 
Tubes provide an efficient, stream 
lined pipe line for all engineering 

purposes.

Details and Prices on application.

inllllNCË 'S s '^ i r i r e i K  m

• yorca,bli% TU«tS , ... 4,9
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INbULATION
FOR ALL PLANTS

N o rm a n  J ^ u e j

Planned H E A T  
I N S U L A T I O N

WM. KENYON & SONS, LTD., DUKINFIELD, CHESHIRE
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O IL W E LL PUMPING UNITS
FU LL R A N G E  C O V E R IN G  A L L  L O A D S  A N D  P U M P IN G  C O N D IT IO N S

O U T S T A N D IN G  FEA TU R ES
Fully Equalised M o tio n  Easy Accessib ility
R o lle r Bearing Patented W r is t  Pin M in im um  Shipping Space
C om ple te  D ust and W e a th e r Proofing A.P.I. Specifications

•
Manufactured in association with David Brown & Sons (Huddersfield) Ltd. 

the Power Plant Co. Ltd., West Drayton, Middlesex, and 
Braithwaite &  Co. (Engineers) Ltd., Ct. Bookham, Surrey

LEGRAND SUTCLIFF & GELL LTD.
S O U TH A LL, L O N D O N  Phone : Southall 221 I 

Associated with 
E N G LIS H  D R IL L IN G  E Q U IP M E N T  C O . L T D .
Bilbao House, 36/38 N ew  Broad S tree t, London, E.C.2

Kindly mention this Journal when communicating with Advertisers.

iv

LEGRAND

E S T D . i 8 7 a



REFINERY 
EQUIPMENT

W. J. FRASER & CO. LTD. DAGENHAM, ESSEX.
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F o s t e r

p ro d u c ts  th e  c o rre c t te m p e ra tu re  m ust be m ain 

ta ined . Every p e tro le u m  e n g in e e r kn o w s th is  

by h e a rt— b u t n o t e ve ry  p e tro le u m  e n g ine e r 

kn o w s th a t

FOSTER PYROMETERS
m easure and re co rd  these  te m p e ra tu re s  w ith  

o u ts ta n d in g  success.

F o s t e r  I n s t r u m e n t  C o .,  Ltd«
Grams: Resila, Lecchworth. n e )  L e t c h w o r t h ,  H e r ts .
ttiii(m in(H,ii)l|i<iiiu,nii|ll|ini||||iiii(|||iiii|U|Miii|||iniiuiHii||||iiii|||iini|ll|iiiinl|H,ii,,ii"ii| iii," i l|(i,i i ii lli ' " i (l,iiiil|,li i ,i,||li i|il||liiiii||lii>lm ii i i ii l||iMi||l,iiiih

C O N T I N U O U S  W A S H I N G
li;l» liH i;!tln il Mili 111.M.U 11

H o l le y  M o t t  P la n t s  a re  

efficiently and continuously  

washing m illions o f  gallons 

o f Petroleum  products daily. 

D esigned for any capacity. 

M ay we subm it schem es to 

3̂ 5̂  suit your needs?

•
H O L L E Y  ( h\ mJ  M O T T

Continuous Counter-Current P lant
Telegrams: ------------------------------------------------------------------------------------ -------- -------------------

•Typhagitor, Fen, London "  W o r |d-W ide Licensees, H.M. CONTINUOUS PLANT L™
Telephone: Royal 7371/2. p O U R  L L O Y D S  A V E N U E ,  L O N D O N ,  E .C .3 .
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n r n t «

FOR O IL FIRED FURNACES
T H IS T L E  (35/37% A l20 3) Firebrick is a general purpose 
firs t quality fire b rick  which enjoys a w ide reputation fo r 
regularity  of quality.

N E T T L E  (42/44% A I2O a) is a super grade brick of 
exceptional un ifo rm ity  manufactured under close contro l 
in a modern plant and fired in Tunnel Kilns. The brick to  
brick variation in qua lity  and shape is reduced to the 
absolute m inim um. Recommended fo r those parts of the 
lining where conditions are m ore severe.

S T E IN  S IL L IM A N IT E  (62% A l , 0 3) has outstanding 
resistance to  spalling, hot-load strength and volum e stabil
ity. Recommended fo r any parts where unusually severe 
conditions are experienced.

S U S P E N D E D  A R C H  A N D  W A L L  T IL E S . W e
specialise in the manufacture of the various well-known 
types of these tiles in which accuracy o f shape is an im 
portant consideration.

P L A S T IC  R E F R A C T O R Y .
M A K S IC C A R  P A T C H  is supplied in “  ready to  use ”  
consistency. W ill be found valuable fo r repairing 
damaged b rickw o rk , etc.

E X P O R T  P A C K IN G .
Standard crates 3 4" x 29" x 2 4 " overall hold 100—  
9 x 4J x 3 "  squares o r 112— 2.V". Gross weight 
approxim ately 8$ cwts. each.

R E F R A C T O R Y  C E M E N T S .
The fo llow ing range offers a wide selection according to  

users requirem ents :—

N E T T L E  C E M E N T  (42% A l20 3) Refractory test Seger 
Cone 34 =  1750° C.
Contains a p roportion  of pre-calcined material which 
eliminates shrinkage in drying and in use.

T H IS T L E  F IR E C L A Y  is a finely ground firec lay o f 
sim ilar characteristics to  Thistle  brick.

M A K S IC C A R  I I  D R Y  R E F R A C T O R Y  C E M E N T .
Refractory test Seger Cone 31 =  1690° C. Moderate 
air-setting bond.

M A K S IC C A R  I I  P L A S T IC  R E F R A C T O R Y  
C E M E N T . Refractory test Seger Cone 30 =  1670° C. 
Strong air-setting bond.

S T E IN  S IL L IM A N IT E  C E M E N T  has sim ilar char
acteristics to  S illim anite brick. Also recommended as 
a wash-coating over b rickw o rk  to  pro tect against 
corrosion.

Approxim ate ly 6 cwts of Refractory Cement per 1,000 
9 x 4J x 3 "  is required fo r jo in ting .

JOHN G. STEIN & CO., LTD.
B O N N Y B R I  D G E  S C O T L A N D

Kindly mention this Journal when communicating with Advertisers.
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D E E P D R I L L I N G

Wilshire Oil Co’s Marquis No. I Well, 
Chatsworth, California.

A  ty p ic a l m o d e rn  in s ta lla t io n  fo r  

dee p  d r i l l in g  c o m p r is in g :—

Ideal T y p e  125 C o n s o lid a te d  R ig.

Ideal S H S -2 0 J " R o ta ry  T ab le .

Ideal C -250  P u m p  o p e ra te d  f ro m  

Rig Engines.

Ideal C -350  P um p o p e ra te d  by 

tw o  in d e p e n d e n t eng ines.

Ideal S w iv e l, C ro w n  and T ra v e llin g  

B lo cks  and C o n n e c to r .

Eng ines e q u ip p e d  w ith  H y d ra u lic  

C o u p lin g s .

Rig a rra n g e d  fo r  o p e ra t in g  o n  

b u ta n e  o r  n a tu ra l gas.

NATIONAL 
O W E CO
RIVER PLATE HOUSE LONDON E.C.2.
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W ELDED VESSELS

W ELDED STEEL STORAGE 
A N D  PROCESS VESSELS

LARGE DIAMETER PIPES, ETC.
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Improving the consistency o f  M U D
T h e need to condition m ud  so th a t it m ain ta ins a  given consistency 
isn’t everybody’s difficulty; b u t it is one th a t faces the oil-well 
drilling engineer.
F ield and  laboratory  investigations have shown th a t phosphates 
p lay  an  im p o rtan t p a r t  in p roducing  m uds o f the correct quality  
an d  consistency.
Ortho-, pyro- an d  metaphosphates each  have valuab le contributions 
to m ake tow ards the solution o f this problem .
A lbrigh t & W ilson, w ho are m anufacturers o f these phosphates, 
have considerable knowledge of the ir chem istry an d  long experience 
o f their app lication , and  w ill be  g lad  to co-operate w ith  oil 
engineers in dealing  w ith  the ir m ud  difficulties.

1} A L B R I G H T  & W I L S O N
W a te r  T rea tm en t D e p a r tm e n t  

4 9  p a r k  l a n e ,  L o n d o n ,  w . i • Telephone: Grosvenor i j i j
O L D B U R Y  A N D  W I D N E S  

_________________________________________________________________________ 5 0  W T P

T O W E R  P A C K I N G S
L E S S IN G  A N D  P L A IN  C O N T A C T  R I N G S  F O R  A L L  P U R P O S E S

T H E  H T D K O N T L  S Y N D I C A T E  L T D .
14 G L O U C E S T E R  R O A D , L O N D O N . S .W .7  

Telephone: W EStern 4 0 2 2 . Telegrams: H Y D R O N Y L  • K E N S  ' LONDON

Kindly mention this Journal when communicating with Advertisers.



B.T.L. OIL CENTRIFUGE

Speed up to 1,000 r.p.m. Price C44 15s. 6d.

Full particulars of this and other centrifuges 
of our design and manufacture are contained 
in a separate centrifuge catalogue which will 

be sent on request.

BAIRD & TATLOCK (London) LTD.
14-17 ST. CROSS STREET, L O N D O N , E.C.I
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CRAIG (Estab. 1868)
PETROLEUM 
REFINERIES AND EQUIPMENT

Atmospheric and Vacuum Distillation 

Cracking, Reversion and Reforming 

Solvent Dewaxing 

Paraffin Plants

Super-Fractionating Systems 

Chemical Treatment

Heaters, Reboilers, Condensers, Coolers

Fractionating Columns

Stabilizers

Double-pipe Chillers and 

Exchangers o f all types

A. F. CRAIG & CO. LTD.
PAISLEY A N D  LO N D O N

U.S.A. ASSOCIATES 

The Koch Engineering Co., W ichita , Kansas
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A T  the N o rth  Tees “ B”  Power Station o f the 
N orth-Eastern E lectric Supply Company Ltd., 

the re  w ere recently installed tw o  B. & W . High Head 
Boilers each fo r an evaporation o f 180,000 lb. per hour 

a t 475 lb. per sq. inch and 725° F.
The boilers are fired w ith  pulverised fuel through 

vertica l burners d ire c t from  Type “ E”  M ills and are 
equipped w ith  Bailey H opper Bottom  Furnaces, 
Self-draining Superheaters, Flash welded Economisers 
and Tubu la r A ir  Heaters, the  bo ile r drum s being o f 

fusion welded construction .
Messrs. Merz & McLellan acted as Consultants fo r  

the  extensions at th is Station.

BABCOCK
BOILERS

at NORTH TEES 
Power Station

THE ILLUSTRATIONS SHOW

T O P . A view of the B. & W . Type “ E”  Mills 
in the basement.

R IG H T .— A view in the f irin g  aisle showing 
the burner controls and some o f the automatic 
electrically operated soot blowers w ith  the

soot b low er contro l panel.

L E F T .— A  side sectional elevation through 
the boiler.

B O T T O M .— One o f the boiler control 

panels.

BABCOCK & WILCOX LTD., BABCOCK HOUSE, FARRINGDON ST., E.C.4
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HESSOE

Illustration shows the completed 

construction in the W hessoe works 

o f a Fractionating Column for a 
British Oil Refinery in  Trinidad. 
This unit is 8ft. 11 ins. dia. by 63 ft. 
11 ins. high.

Whessoe Limited, Head Office and Works, Darlington 'Phone: D A R LIN G TO N  5234(3 lines) 
London: 25 Victoria Street, S .W .l 'Phone: a b b e y 3881 (2 lines)
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sw e lls  

) v r  lube o il r i s e s !

shifts in to  h igher gear, as autom obile 
and a ir trave l reach new highs —  che 

fo r  prem ium  tube oils is m ounting rapid ly.

•  Those re finers w hw p lan  now fo r early construc
tion  o f lube-o il facilities obviously w ill be in an 
advantageous position to  p ro fit briskly, as the lube- 
o il demand increases.

•  Lummus service includes every stage of process 
developm ent, plant design, construction  and in itia l 
o pera tion . W ith  com plete facilities fo r  p ilo t-p la n t 
and sem i-com m ercial operation, Lummus is equipped

study indiv idual re finery conditions w ith  a view 

the design and construc tion  of a plant tha t w ill 
m yields of high-grade lube oils at

s d e s i g n e d  a n d  b u i l t  a l a r g e  

o f  t h e  w o r l d ’s s o l v e n t  r e f i n i n g  

d e w a x i n g  c a p a c i t y  :

14 solvent refining plants now in operation
—  5 more under construction ;

19 solvent dew ax ing plants
—  6 m ore under construction.

R. H. DODD
Representing th e  Lum m us Com pany

78 M o u n t S tre e t,  L o n d o n , W - 1 . Eng land

L U M M U S
P E T R O L E U M  R E F I N I N G  P L A N T S
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By using the n ew  SUNVIC 
Proportioning Regulator Head 
with any standard Toluene 
Regulator, the fineness of r e 
gulation is im proved about ten  
tim es, so  that a stability of the

TENFOLD
IMPROVEMENT
IN
TOLUENE 

j REGULATOR 
PERFORMANCE

SUNVIC P ro p o rtio n in g  H ead  
m o u n ted  on T o luene R egu la to r

order of 5 m illi-d eg rees  can  
b e  obtained.
The SUNVIC Proportioning  
Head is norm ally u sed  in 
conjunction with a SUNVIC 
T y p e  E A 2 /T  E le c tr o n ic  

Relay.
This apparatus is fully d e s 
cribed  in Technical Publication 
EA. 11/13 gladly  sent on r e 
quest. W rite for your copy  
today.

ELECTRONIC CONTROL

SUNVIC CONTROLS LIMITED, Stanhope House, Kean Street, London, W.C.2
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