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G eology.

1088. Cretaceous Producer in Old Venezuelan Field Reported. Anon. Oil W kly ,
28.5.45, 117 (13), 62.— A Cretaceous producer is reported  to  have been com pleted in 
th e  old N etick  field, w est of M aracaibo. This form ation  was encountered  a t  6470 ft. 
in deepening an  old shallow well. 12 km . n o rth  of N etick, th e  C alentura 2 w ildcat is to  
be drilled to  th e  Cretaceous, following Shell’s discovery of a m ajor Cretaceous lim e
stone p ay  in  th e  M ara d is tric t in Shell DM 2. G-. D. H .

A A
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1089. Shell’s Chafurray Test in Llanos may be Abandoned. A non. Oil W kly , 28.5.45, 
117 (13), 62.— The C hafurray  te s t  in  th e  llanos o f so u th e rn  M eta, Colombia, has 
recovered a g ran ite  core a t  1732 ft., and  is expected  to  be  abandoned . G. D. H .

1090. New Field in France being Developed. W . H ill. Oil W kly , 28.5.45, 117 (13), 
46.— A n oil and  gas a rea  is being developed in th e  S a in t M arcet field o f H a u te  Garonne, 
F rance. The field was opened in  Ju ly  1939 as a  gas area. Oil an d  gas are obtained 
from  C retaceous lim estone a t  a  d e p th  of 5000—6000 ft. T here  a re  10 producing  wells, 
th e  daily  p roduction  now  being estim a ted  a t  20 b rl. o f 31-g rav ity  oil an d  8,000,000 
cu. ft. o f gas. The gas gives 0-8 gal. of d is tilla te /1 000 cu. ft. A 6-in. gas line runs to 
Toulouse, and  a  5-in. line is being laid  to  Tarbes.

The Sain t M arcet field is an  antic line  revealed  b y  outcrops. Geology and  geophysics 
have  ind icated  tw elve s tru c tu res  in  th is  area. T he G abian  pool, H e rau lt province, 
gives 4—5 b rl./d ay . I ts  cum ulative  p ro d u c tio n  since 1924 is 150,000 brl. The Pechel- 
b ronn  pool has an  annual o u tp u t o f ab o u t 70,000 tons, from  a  d e p th  o f 2000 ft.

G. D. H .

1091. Exploration Falling Short of P.A.W. 1945 Programme. L. J. Logan. Oil 
W kly, 28.5.45, 117 (13).— 1349 ex p lo ra to ry  wells were com pleted  in  U .S.A . during  the 
first four m on ths of 1945, 81 m ore th a n  in  th e  corresponding period  of 1944. Thus 
ex p lo ra to ry  drilling is 6-4% above las t y ea r’s levels, while all drilling  shows a  9% 
increase.

T he de te rren ts  to  w ildca tting  a re  p rim arily  econom ic ra th e r  th a n  physical. 20% 
of th is  y ea r’s exp lo ra to ry  wells have  been successful against 81-1% for th e  corresponding 
period  of 1944. R ela tive ly  good resu lts  hav e  been o b ta ined  in  finding new  gas and 
d istillate  as well as oil reserves ; and  for each of these  th ree  ty p es of p roduction  there 
have  been re la tive ly  b e tte r  resu lts  in  finding en tire ly  new  fields th a n  in  finding new 
p ay  horizons w ith in  know n 'fields or in  ex tending  th e  p ro d u c tiv e  lim its of existing 
fields.

Am ong 66 te s ts  th a t  opened new  fields or pays or ex tended  fields in  A pril, very  few 
if  any  were of ind ica ted  m aj or im portance. The R angely  field of Colorado w as extended, 
as was th e  E lk  B asin field of W yom ing. New p ay  horizons were p roved  in  th e  Egan, 
W est T ep e ta te , V elA  e, and  S t. M artinville  fields of S outh  L ouisiana. K ansas yielded 
new oil and  gas reserves in  10 areas. O klahom a h a d  several fa irly  prom ising strikes, 
including a  gas-distillate  well in  G rady C ounty, a t  a  d e p th  of 10,879-10,882 ft. Cali
fo rn ia  h ad  a  new  p a y  a t  N ew hall-Potrero , and  extensions in  tw o o th er fields.

T ables sum m arize th e  ex p lo ra to ry  drilling resu lts  in  Ja n u a ry -A p ril  1945, and 
analyse th e  resu lts by  S ta tes and  d istric ts  for A pril and  th e  first four m o n th s of 1945. 
T he new  oil- an d  gas-fields, an d  new  p ay  horizons discovered in  U .S.A . in  A pril 1945 
are listed  w ith  details. G. D. H .

Geophysical and Geochemical Prospecting.
1092. Radio-activity Well-logging. R . E . F earon . Oil W kly , 4.6.45, 118 (1), 33;
11.6.45, 118 (2), 38 .— Gamma-ray M easurem ents .— R ad io ac tiv ity  is essentially  a 
p ro p e rty  of th e  atom ic nucleus, w hich exh ib its in s tab ility  and  ejects an  electron  or a 
helium  nucleus, thereb y  becom ing a  d ifferent elem ent. T he helium  nuclei give the 
so-called a lp h a  rays, an d  th e  electrons th e  b e ta  rays. T hird ly , th e re  are gam m a 
rays, which are of th e  X -ray  type, b u t m ore p en etra tive .

T here are num erous rad ioactive  elem ents in  th e  earth , an d  differences in  th e  gam m a 
ray s a re  to  be expected, so p roducing a  gam m a-ray  spectrum .

U ran ium , tho rium , an d  po tassium  are  th e  only rad ioactive  elem ents sufficiently 
stab le  to  exist in quan tities th ro u g h  geological tim e, and  each is effectively a  group 
of elem ents w hich are derived successively from  th e  first m em ber. P o tassium  emits 
a  single k ind  o f gam m a rad ia tio n , which is o f ab o u t th e  sam e p en e tra tiv e  pow er as 
th e  m ix tu re  of rad ia tions from  th e  u ran iu m  group. The th o rium -gam m a rad ia tions 
have  m ore pen etra tiv e  com ponents.

G am m a rad ia tio n s m ake m an y  gaseous substances electrically  conducting , an d  th is 
p ro p e rty  is used in  th e ir  detection . A n ionization  cham ber is used  w hich  contains 
an  in ert gas under pressure. The cu rren t from  th is  cham ber is am plified. I n  some 
cases tw o de tectors are used  which are  sensitive to  d ifferent p a r ts  of th e  gam m a-ray  
spectrum .
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In  well-logging, th e  gam m a-ray  in ten sity  is p lo tted  against th e  dep th . Because 
of th e  fluctuat ions in  th e  rad ia tio n  i t  is necessary t o sm ooth th e  o u tp u t o f th e  m easuring 
system , otherw ise th e  curve recorded a t th e  surface would be too  erra tic . This 
sm oothing process reduces th e  peaks o f th e  log for some of th e  th in n er radioactive 
s tra ta  if  th e  logging speed (rate  of raising th e  ionisation cham ber) is too  high. H igh 
speed also displaces th e  peaks, due to  lag in troduced  in th e  sm oothing.

Some rad ioactive  m ateria l m ay  be tran sp o rted  in circulating  fluid. The effective 
zone of investigation  is in  th e  neighbourhood of th e  Well, and  im m ediately  behind 
any  casing which m ay  be presen t .

Present indications are th a t  th ere  is no direct relationship  betw een th e  varia tions 
in  rad ioactiv ity  an d  th e  presence o f liquid petro leum . The rad ia tions are, however, 
useful in  s tudy ing  th e  rock com ponents o f th e  form ation, an d  so aid  in geological 
correlation.

N eutron Bombardment o f Formations.— I n  th is  m ethod  th e  rock form ations are 
exposed to  a source o f p rim ary  rad ia tion , and  th e  secondary rad ia tions generated  are 
m easured. This m eth o d  is especially valuable  in  lim estone formations, and  in  all 
eases m ay  com plem ent th e  gam m a-ray  log.

N eutrons for well logging are ob tained  b y  bom bard ing  bery llium  w ith  a lpha rays 
from  rad ioactive  elem ents. The fast neu trons strike  hydrogen a tom s or undergo 
inelastic collisions w ith  o th er a tom s giving secondary or slow neu trons. The slow 
neutrons a re  cap tu red  b y  th e  nuclei of elem ents in  th e  rocks, an d  gam m a ray s are 
produced, these  being de tected  as w ith  gam m a-ray  logging.

In  m an y  w ays the^ n eu tro n  log is a log o f th e  co n ten t o f th e  elem ent hydrogen, 
w hether i t  be in  oil, m  brine, in  w ater adsorbed in  shale, or chem ically com bined in  
some m ineral. G. D . H .

Drilling.
1093. Mud Programmes Aid in Economical and Efficient Drilling. R . E . D ansby. 
Oil Oas J 9.6.45, 44 (5), SO.— H u d  program m es can be divided in to  tw o general 
classifications : first, those  for developm ent and  w orkover wells, and, second, those 
for w ildcat wells. I n  p reparing  a m u d  program m e for a developm ent well or for a 
w ildcat well i t  is advisable to  include m u d  characteristics based on a s tu d y  of th e  
available d a ta  for various dep ths or, p referably , for various geological sections expected, 
in  order th a t  th e  p lan  be slightly  flexible. I t  is necessary to  allow for a slight fluctua
tion  in  th e  m u d  characteristics se t up  for various sections of th e  hole. As an  exam ple, 
it  is usually  im possible to  keep th e  density  o f th e  m ud  th e  sam e a t all tim es, a lthough 
th is  would be  necessary for m axim um  efficiency. I t  is usually  possible to  keep m ud 
density  w ithin a range of 0-4 lb. gal.— i.e., 0-2 above or 0-2 below th e  desired density—  
b u t in  m any  eases i t  is possible w ith  v e ry  little  effort to  keep th is  w ith in  + 0-1 lb ./gal. 
range. I n  m aking m ud program m es, ab ru p t changes in  m ud characteristics should 
never be  p ro p o sed ; for exam ple, if  12-lb. /gal. m ud  is desired a t  7000 ft. th e  m ud p ro 
gram m e should call for a g radual increase from  n a tu ra l m ud of approxim ately  10—11 
lb. gal. betw een 6000 an d  6500 ft., and  increased g radually  from  11 to  12 lb ./gal. 
betw een 6500 and  7000 f t. B asing m ud density  on dep th  is often  m isleading, because 
th e  well m ay  be runn ing  m uch  higher or lower th a n  expected  from  basic inform ation. 
Therefore i t  is necessary in  m any  cases to  o b ta in  p rom pt palaeontological inform ation 
as th e  well is d rilling in  order to  correlate  th e  tw o wells.

I n  areas where abnorm al or subnorm al pressures are ind icated  b y  some previous 
drilling experience, m uch m ateria l and  tim e can  be saved if  th e  m ud  program m e calls 
for a  m ud th a t  will contro l th is  abnorm al characteristic  before th e  fo rm ation  is en 
countered. This is especially tru e  where abnorm al-pressure sa lt-w ater sands are 
encountered. Salt w ater held  in  th e  fo rm ation  does n o t affect th e  m ud  w hen these 
form ations are p en etra ted . M ud hav ing  a  density  o f 1—11 lb. /gal. m ore th a n  is re 
quired to  balance th e  fo rm ation pressure usually  keeps th e  w ater in  th e  form ation , 
and  th e  m u d  is n o t flocculated. T ypical problem s are fully  w orked out. A. H . N.

1094. Drilling-Mad Problems, with Suggested Solutions for Several Types. R . E .
D ansby. Oil Gas J . ,  16.6.45, 44 (6), 135.— I n  preparing  a m ud  for surface drilling 
it is im p o rtan t to  hav e  a m ud w ith  good properties i f  a good surface-casing cem ent 
job is to  be obtained. The surface cem ent job is im p o rtan t for several reasons, b u t  
especially because all th e  flow -out-preventing equipm ent will have to  depend on th e
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surface p ipe if  th e  well trie s  to  blow out. To prov ide a  good surface-drilling  m u d  i t  is 
first necessary to  o b ta in  an  a b u n d an t supply  o f pu re  w a ter, an d  second, to  use  a  good 
ben to n ite-ty p e  clay  w hich will p rovide th e  lowest possible d en sity  an d  a  good wall- 
build ing  m ud. I t  is v ery  im p o rta n t to  h y d ra te  th e  c lay  as m uch  as possible. I f  
steam  is available  m ore com plete an d  quicker h y d ra tio n  can  be effected b y  stirring  
an d  h eating  th e  clay suspension w ith  live steam , b u t  care m u st be ta k e n  n o t to  g e t th e  
m ud  too  h o t if  ru b b e r p istons a re  being used  in  th e  m u d  p um ps. In c reased  tem p era 
tu re  ap p aren tly  disperses clay m ore com pletely th a n  can  be done in  cold w a ter. I t  
should  be rem em bered th a t  in  drilling surface fo rm ation  th e  m u d  w ill n o t be  sub jected  
to  th e  ag ita tio n  and  tem p era tu res  th a t  i t  is in  deeper drilling, w hich assists in  dispersing 
th e  clay. 9 lb ./gal. m u d  is generally  accep tab le , b u t  th e  d en sity  should  nev er exceed 
9-5 lb ./gal., unless surface fo rm ations hav e  been  charged  b y  prev ious blow-outs. 
Since surface form ations freq u en tly  consist o f fresh-w ater sands, a  m u d  hav in g  a  
d en sity  of only  10 lb ./gal. is o ften  sufficient to  p roduce lo s t circu lation .

Specific p roblem s o f surface sands are discussed, follow ed b y  th o se  connected  w ith  
drilling from  th e  surface p ipe to  th e  p roducing  section. T he p a p e r  ends w ith  a detailed  
in s tru c tio n  for p rep arin g  a  low viscosity , low  w ater-loss m u d , fo r drilling  th e  
p roducing  section. - A . H . N .

1095. Drilling-Mud Problems, with Suggested Solutions for Several Types. R. E.
D ansby . Oil Gas J .,  23.6.45, 44 (7), 115.—W hen  th e  p rob lem  o f gas-cu t m u d  is 
encountered  i t  is advisable to  m ain ta in  a  low -viscosity an d  low -gel-strength  m u d  and 
to  ra ise  th e  m u d  w eight sufficiently to  p re v en t en tran ce  o f gas in to  th e  hole, ag ita ting 
th e  m ud  an d  trea tin g  i t  to  reduce th e  gel s tren g th  to  p e rm it th e  gas to  b reak  ou t of 
th e  m ud. . Signs o f th is  condition  are usua lly  as follows : (1) Increase  o f th e  flow 
from  th e  well, or in  th e  volum e o f m u d  in  th e  p it.  ( I f  v e ry  large  volum es o f m u d  or 
gas a re  com ing ou t, i t  m ay  n o t be  n o ticed  u n til  th e  m u d  begins to  k ick  over the 
b low -out p rev en ter, b u t  th is  should  never h appen , because i t  shou ld  h av e  been  noted  
b y  an  increase o f th e  fluid in  th e  p i t ; (2) O n close ex am in atio n  m in u te  gas bubbles 
w hich do n o t b re ak  o u t read ily  show up  in  th e  m u d ; (3) A n odour o f gas a t  th e  flow 
l in e ; (4) U neven  flow o f m u d  from  well (gas pockets cause m u d  to  flow b y  h e ad s ) ;
(5) D istilla te  form s em ulsion w ith  th e  m ud , an d  w ill be  show n b y  ineffectiveness of 
chem ical trea tm e n t. M ethods of tre a tm e n t a re  fu lly  deta iled . C ontam ination  w ith  
sa lt, heav ing  shale, cem ent, e tc ., a re  sim ilarly  described, b o th  from  th e  v iew point of 
diagnose an d  trea tm e n t. ,A . H . N.

1096. Mud Pump Manifold Facilitates Drilling. W . A . Saw don. Petrol. Engr, 
J u n e  1945, 16 (9), 89.— The savings ga ined  th ro u g h  th e  use  o f s tan d ard ised  m anifolds 
for m u d  pum ps are  d iscu ssed ; one such m anifold  u n it  is described in  deta il. From  
th e  operating  sta n d p o in t m an y  advan tag es h av e  been  observed b y  use  o f th e  s tan d ard 
ised m anifold. W hen a  well is being  rigged up , th e  necessary  lines to  an d  from  the  
p u m p s will be  laid . T hen  o th e r lines w ill be  found  necessary, an d  as tim e goes on 
conditions m ay  requ ire  a  com plex ity  o f lines th a t  will re su lt in  possib ly  only  one m an 
know ing ju s t  w hich lines go w here an d  w h a t va lves con tro l c e r ta in  flows o f fluid. 
I n  c o n tra s t to  th is , th e  m anifo ld  here show n h as been  s tan d ard ised  an d  th e  sam e design 
used  on all rigs. R oughnecks, once th e y  learn  i ts  operation , can  go to  a n y  rig  and 
know  exactly  w h a t to  do. The original m anifo ld  w as stencilled  w ith  flow directions, 
b u t  these  were found to  be  unnecessary  a fte r  th e  m en  becam e fam ilia r w ith  the 
m anifold . «

P ho to g rap h s illu stra te  th e  u n it. A. H . N .

1097. Collapse Safety Factors for Tapered Casing Strings. W . O. C linedinst. Oil 
W kly, 25.6.45, 116 (3), 50.— T apered  strings a re  defined as those  consisting  o f tw o  or 
m ore w eights or grades. Safe ty  facto rs rang ing  from  1J to  1J b ased  on m inim um  
collapse resistance o f casing, or 14—2 on  average, have  been used  w ith  a p p a re n t success 
for s tra ig h t strings b y  casing designers over a  period  o f years. W ith  th e  a d v en t o f the  
tap e red  string , consideration  has been given to  red u ctio n  o f collapse resistance 
u n d e r b iax ia l loading encountered  a t  change-over po in ts . B iax ia l load ing  h as been 
allow ed for b y  various m eans, m uch  as th e  s tra in -e n erg y  theories o f yielding. Con
sideration  should also be  g iven to  th e  fa c t th a t  a  tap e red  s trin g  h as m ore m ate ria l 
su b jec ted  to  th e  loading p e rm itte d  b y  th e  design sa fety  fac to r th a n  a  s tra ig h t string .
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I t  seems a p p aren t th a t  th e  likelihood o f failure in  a  three-section  tap ered  string  
could be th e  sam e as th ree  s tra ig h t strings having th e  sam e safety  factors. I f  th is  is 
th e  case, i t  would appear th a t  tap e red  strings should be designed w ith  som ew hat 
higher safety  factors th a n  s tra ig h t strings. N orm al law of p ro b ab ility  is assum ed for 
th e  d istrib u tio n  function  of casing collapse, an d  calculations show th a t  th e  facto r of 
safety  for tap e red  strings should be abou t 10% higher th a n  for a  corresponding stra ig h t 
string. . A. H . N.

1098. Casing Design. N. C. W ells. Petrol. Engr, Ju n e  1945, 16 (9), 140.—The 
principles of designing casing to  w ithstand  collapse, bursting , and  tension  stresses 
safely are outlined. A. H . N.

1099. Problems Encountered in Cutting and Fishing Below 13,000 it. E . H . Short, J r . 
Oil Oas J ., 30.6.45, 44 (8), 98.— The use of an  inside and  outside cu tte r  in  releasing 
stuck drill-pipes a t  a  dep th  of 13,000 ft. is described in  some detail. The inside 
cu tting  tool is composed of friction blocks th a t  are in  constan t con tact w ith  th e  inside 
walls of th e  fish, slips th a t  expand  on a  tap e red  m andrel w hen released b y  a  ro ta tion , 
and knives th a t  are forced in to  th e  fish th rough  th e  action  of a  wedge. This tool is 
capable of operating  a t  an y  desired place in  th e  string. W ith  th e  tool a t  th e  dep th  
selected, ro ta tio n  of th e  operating  pipe causes : (1) the. friction-blocks to  function  by  
tending to  p reven t th e  ou ter sleeve, which contains th e  blocks and  slips, from  tu rn in g  ;
(2) i t  tends to  unscrew  th e  bo ttom , or nose-piece, which is a tta ch ed  to  th e  stem  of th e  
tool. A fter 'no m ore th a n  th ree  or four revolutions o f th e  ro ta ry , th e  slip and  friction  
block-sleeve is free from  th e  stem , and  a dow nw ard m ovem ent of th e  operating  pipe 
allows th e  slips to  expand  on th e  tap ered  m andrel. This action  forces th e  tee th  of th e  
slips to  b ite  in to  th e  walls of th e  fish, thereby  se tting  th e  tool. C utting  operation  
begins by  lowering th e  operating  pipe still fu rther, u n til th e  wedge arm s force th e  
cu tting  knives in to  th e  walls of th e  pipe. This is a  very  delicate operation , and 
requires gentle application  of w eight to  p rev en t frac tu re  of th e  knife-points. A fter th e  
cu tting  tool begins to  tak e  weight, ro ta tio n  accomplishes th e  cu t. A. H . N.

1100. Preparing Swamp Locations in Coastal Louisiana. N. W illiam s. Oil Gas J .,
9.6.45, 44 (5), 93.— The short pap er discusses some problem s raised  in sw am py loca
tions when drilling is contem plated . . T ypical of th e  ingenuity  often  called for in such 
instances was th a t  shown by  a  m ajo r com pany in  undertak ing  a  deep w ildcat te s t in one 
of coastal «Louisiana's rem ote  cypress and  gum -swam p areas. Densely wooded, and 
having from  up to  4 ft. of w ater and  decayed vegetable refuse overlying a m ore or less 
unstable clay b o tto m  w ith  a  th ick  tang le  o f subm erged tim ber, th is  swam p presented  
a  num ber of unusual difficulties an d  com plications in  th e  w ay o f  access to  and  p re p ara 
tions of drilling sites. 1 The w ay these difficulties were overcom e is described.

A. H . N.

1101. Wells Completed in the United States. Anon. Oil W kly, 15.6.45, 118 (2), 
93; 25.6.45, 118 (3), 73; 2.7.45, 118 (4), 61 ; 9.7.45, 118 (5), 63 ; 16.7.45, 118 (6), 
77 ; 23.7.45, 118 (7), 69.

Field W ildcat.

W eek ended 
16th Ju n e , 1945 
23rd Ju n e , 1945 
30th Ju ne , 1945 
7th Ju ly , 1945 . 
14th Ju ly , 1945 
21st Ju ly , 1945

(—---- -A_ -----—> (— ----- —,
Oil Gas T otal Oil Gas T otal
252 31 404 11 2 86
291 29 424 4 3 81
273 53 420 10 2 92
268 48 417 4 3 77
259 45 397 20 0 90
329 39 450 18 3

G. D
83 

. H .

Production.
1102. Convection Currents in a Porous Medium. C. W . H orton  and  F . T. Rogers, J r . 
J .  A p p l. P hys., Ju n e  1945, 16 (6), 367-370.— The problem  is considered of th e  con
vection of a  fluid th rough  a  perm eable m edium  as th e  resu lt of a  vertical tem perature- 
grad ien t, th e  m edium  being in  th e  shape of a  flat layer bounded above an d  below by
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perfectly  conducting  m edia. I t  appears th a t  th e  m in im um  tem p era tu re-g rad ien t 
for which convection can  occur is approx im ate ly  ¡x ¡kgp0D 2, w here A2 is th e  th erm al 
diffusivity , g is th e  .acceleration of g rav ity , p. is th e  viscosity, k  is th e  perm eab ility , a 
is th e  coefficient of cubical expansion, p0 is th e  density  a t  zero tem p era tu re , an d  D  
is th e  th ickness o f th e  layer ; th is  exceeds th e  lim iting  g rad ien t found b y  R ayleigh  
for a sim ple fluid by  a  facto r o f 16D2/2lTr2kp0. A num erical co m p u ta tio n  o f th is 
g rad ien t, based on th e  d a ta  now  available, ind icates th a t  convection  cu rren ts should 
n o t occur in  such a  geological fo rm ation  as th e  W oodbine sand  of E a s t T exas (west 
o f th e  M exia F a u lt z o n e ) ; in  view of th e  fact, how ever, th a t  th e  d is trib u tio n  of N aCl 
in  th is  fo rm ation  seems to  require  th e  existence of convection  curren ts, an d  in  view  of 
th e  approxim ations involved in  applying th e  p resen t theo ry , i t  seems safe ten ta tiv e ly  
to  conclude th a t  convection curren ts do exist in  th is  fo rm ation , and  th a t  th e  expression 
given above pred ic ts excessive m inim um  grad ien ts w hen applied  to  such a  form ation.

A. H . N.

1103. Measurement of Capillary Pressures in Small Core Samples. G. L. H assler and 
E . B runner. Petrol. Tech., M arch 1945, 8 (2); A .I.M .M .E. T ech.^Pub. No. 1817, 
1- 10.— In  study ing  capillary  p ressure and  th e  w etting  o f oilfield rocks th e  capillary 
d iaphragm  m ethod  has been used, b u t its  u til i ty  is severely lim ited  b y  th e  low dis
p lacem ent pressures of reasonab ly  perm eable d iaphragm s. Therefore a  centrifuge 
m ethod  has been developed for m aking  th is  ty p e  o f study .

The in itia lly  sa tu ra ted  core is centrifuged a t  increasing ra tes , an d  th e  average 
sa tu ra tio n  is m easured  a t  each ra te  w ith  th e  aid  of a  stroboscopic device. The theory  
an d  calculation  procedure are given w hereby accelerations and  sa tu ra tio n  values can 
be converted  in to  a  tru e  curve of cap illary  p ressure versus sa tu ra tio n . The re la tion 
ship betw een sa tu ra tio n  and  capillary  p ressure u nder decreasing sa tu ra tio n  can  be 
quickly determ ined  for sm all-core sam ples. The sam ple is centrifuged alone, in th is 
respect differing from  previously  described techn iques, an d  th u s  th e  whole range of 
sa tu ra tio n s requ ired  b y  th e  p roperties of th e  sam ple and  th e  rad ia lly  vary ing  cen tri
fugal force occurs w ith in  th e  sam ple. N evertheless th e  calcu la tion  procedure  adopted 
secures correct resu lts from  sim ply o b ta ined  values o f th e  average sa tu ra tio n . The 
techn ique can  be applied w ith  tw o im m iscible liquids, as well as w ith  a  gas and  a liquid.

G. D. H .

1104. Average Permeabilities of Heterogeneous Oil-Sands. W . T. Cardwell and 
R . L. Parsons. Petrol. Tech., M arch 1945, 8 (2); A .I.M .M .E. Tech. Pub.’ No. 1852, 
1-9.— Oil reservoirs have  com plicated  shapes, an d  non-uniform  perm eabilities and 
porosities. I n  p rac tica l app lications o f th e  th eo ry  o f fluid-flow in  porous m edia for 
p red ic ting  reservoir behav iour, i t  m ay  be useful to  app ly  a  single equ iva len t perm e
ab ility . This equ iva len t perm eab ility  would give th e  sam e flux u n d er th e  same 
pressure drop in  a  segm ent of th e  sam e dim ensions as th e  ac tu a l reservoir.

The equ iva len t perm eab ility  of a  heterogeneous oil-sand lies betw een a  harm onic 
volum e average and  an  a rith m etic  volum e average of th e  a c tu a l perm eabilities, the  
volum e elem ents in  these  averages being w eighted  according to  th e  inverse squares 
(or h igher powers) o f th e ir  d istances from  th e  well. F o r p rac tica l purposes w hen the 
p e rm eab ility  va ria tio n s aw ay from  a  well are unknow n, it' is reasonable to  assum e th a t 
th e  equ ivalen t perm eab ility  of a  heterogeneous oil-sand lies between, th e  harm onic 
d e p th  average an d  th e  a rithm etic  d ep th  average o f th e  core-sam ple perm eabilities. 
Q u alita tive  reasoning, based on know n reservoir characteris tics , ind icates th a t  the  
equ iva len t perm eab ility  lies n ea r to  th e  upper, a rith m etic , lim it th a n  to  th e  lower 
harm onic, lim it. G. D. H .

1105. Multistage Acidization Increases Recovery and Productivity From Multizone 
Wells. K . B. B arnes. Oil O a sJ ., 9.6.45, 44 (5), 99.— Acidizing can  p a y  off handsom ely 
in  increasing well p ro d u c tiv ity  and , very  often, in  ob tain ing  m ore recovery . This is 
p a rticu la rly  tru e  in  m ultizone form ations. As to  th e  ch arac te r o f lim estones and 
dolom ites, th e  porous m ake-up is here briefly reviewed, w hether fo ram enular, in te r
m ediate , or in te rg ranu lar. O n th e  p rac tica l side, tw o jobs on Clear F o rk  wells a t  
F u lle rto n  are described in  deta il : th e  first w here th ree  zones were acidized, in  five 
stages, w ith  a  to ta l  of 24,000 g a l . ; th e  second, also a m ultizone producer, w ith  four 
stages to ta llin g  16,000 gal., b y  E lectric  P ilo t control. A. H . N .
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1106. Automatic Scrapers Used in West Edmond Oil Wells. K . M. Fagin. Petrol. 
Engr, Ju n e  1945, 16 (9), 105-106.— The scraper is designed to  fit loosely in  th e  tu b in g  
and to  weigh enough to  drop freely th rough  th e  fluid w hen th e  well is closed in. The 
largest d iam eter of th e  scraper should be an  average of the  inside and  d rift d iam eters 
of th e  tu b in g  in  which it is to  be used. The th ree  w asher-shaped fins are slipped on 
a rod and  welded in place. T hree angle braces are welded to  th e  top  and  b o tto m  fins, 
and four angle b races are welded to  th e  centre fin for reinforcem ent. A fishing-neck 
is provided on th e  u pper end of th e  device to  p e rm it rem oval from  th e  well in ease it 
becomes stuck  or th e  well pressure becom es insufficient to  flow it back  to  th e  C hristm as 
tree. The fishing-neck on |- in . rod  used for 2-in. tu b in g  scrapers should be  u p se t to  f-in . 
to insure an  adeq u a te  grip. P recau tions to  be tak en  w ith  th e  scraper and  its m ethod 
of operation are discussed in  som e deta il. A. H . N.

1107. Salt-Water Disposal in East Texas. Part 9. Anon. Petrol. Engr, Ju n e  1945, 
16 (9), 125.— The chem istry  of th e  closed and  open system s of trea tin g  sa lt w ater 
before disposal is  outlined. The purposes and  functions of aera tion  are given in some 
detail. A. H . N.

1108. Explosive Mixtures in Air-Drive Operation. R . F . Nielsen and  S. T. Y uster. 
Petrol. Engr, Ju n e  1945, 16 (9), 96.— The possibility  th a t  th e  gases produced along 
w ith th e  oil in air-drive operations m ay  be w ith in  th e  explosive range is discussed. 
The m ethod of calculating th e  explosive range from  th e  chem ical analysis is illu stra ted  
w ith th ree  different sam ples of casinghead gas, one of which was very  near th e  explosive 
lim it. A simple field ap p ara tu s , m ade from  easily available m ateria ls, for determ ining 
the explosive lim its is described, and  th e  m easured lim its are shown to  agree reasonably 
well w ith  th e  calculated  values. A. H . N.

1109. Experimental Water-flood in a California Oilfield. E . C. B abson, J .  E . Sher
borne, and  P . H . Jones. Petrol. Tech., M arch 1945, 8 (2); A .I.M .M .E. Tech. Pub . 
No. 1816, 1-9.— Studies of th e  Chapm an zone of th e  Richfield field, Orange County, 
California, show th a t  th e  oil recovery to  d a te  is abou t 19% of th e  oil in place, and  
continuation  of th e  p resen t m ethods of p roduction  m ight be expected to  give an  u l t i 
m ate  yield of 21-22% . The principal recovery m echanism  has ap paren tly  been 
expansion of dissolved gas. Average porosity  of th e  reservoir is ab o u t 31% , its  air 
perm eability  is approx im ately  1100 m d., while the  in te rstitia l w ater con ten t is believed 
to  be 37% .

In  order to  determ ine w hether water-flooding offers prom ise of becom ing an  econom i
cal m ethod  of recovering some of th e  large proportion  of residual oil believed to  be 
present, an  experim ental w ater-flooding operation  was in stitu ted . An area  was 
chosen where th e  wells were approaching an  unprofitable ra te  of production , where 
n a tu ra l w ater encroachm ent was absent, and  where th e  sand was th in , so as to  reduce 
damage if  th e  experim ent failed. A single injection well was drilled betw een old 
producing wells, an d  a  w a ter-trea ting  p lan t using alum  flocculation and  chlorination 
was designed and  bu ilt. This p lan t is described in  some detail.

W ater has been in jected  in to  th e  in p u t well for six m onths a t  ra tes  in excess of 100 
b rl./day . P roduction  from  one of th e  neighbouring wells has increased m aterially , 
the  oil having risen from  7 to  30 brl., and  th e  w ater from  1 to  40 b rl./d ay . This well 
has produced nearly  3000 brl. of oil above th a t  which it would norm ally have produced.

Definite conclusions regarding th e  economic success of water-flooding in th e  C hap
m an zone are n o t y e t justified, b u t  th e  experim ent shows th a t  w ater can  be injected 
continuously in to  th e  zone, and  th a t  th is w ater will displace appreciable am ounts of 
oil from  th e  sand. CL D . H .

1110. Turner Valley Field Gets First Gas-Repressuring Programme. J .  A. McCutchin. 
Oil G a sJ., 9.6.45, 44 (5), 89.— The B ritish  A m ercian repressuring and gas-conservation 
program m es are briefly discussed. ' A .-H . N.

1111. Calculation of Static Pressure Gradients in Gas Wells. M. J .  R zasa and D. L. 
K atz. Petrol. Tech., M arch 1945, 8 (2); A .I.M .M .E. Tech. Pub . No. 1814, 1-14.— 
For m any  years reservoir pressures have been com puted from  th e  well-head pressures 
of gas-wells. T hree m ethods of com puting th e  s ta tic  pressure gradients in  n a tu ra l
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gas wells are p resen ted  in  deta il to  show th e  assum ptions m ade. A series o f charts 
a re  developed from  which th e  p ressure g rad ien ts m ay  be read  w hen th e  well-head 
pressure, th e  well-fluid g rav ity , d ep th , an d  average well tem p e ra tu re  a re  known. 
T here is also a ch art for e stim ating  th e  well-fluid g rav ity  from  th e  condensate  content 
and  th e  sep ara to r gas g rav ity . E xam ples of th e  app lication  of th e  d ifferent form ulae 
and  ch arts  are given.

D uring  flow th e  well-bore and  surrounding  e a rth  g rad u ally  increase in  tem pera tu re  
over th e  norm al e a rth  tem p era tu re  g rad ien t. H ence a  well w hich  h as been  flowing 
p rio r to  m easurem ent of th e  w ell-head pressure will hav e  a  h igher average well tem pera
tu re  th a n  a t  th e rm al equilibrium . Therefore fu rth e r refinem ents in  th e  com putation  
of pressure g rad ien ts in  gas-wells th a t  have  been flowing ju s t  before th e  m easurem ent 
o f th e  w ell-head pressure will involve some allow ance for th is  facto r. A fter a  lapse 
o f a  day  a fte r flow th e re  m ay  still be inaccuracies if  no  allowance is m ade for th is 
facto r. Gt. D . H .

Oilfield Development.
1112. Petroleum Engineering Education and the Quantitative Approach. H . H .
Pow er. Petrol. Tech., M arch 1945, 8 (2), A .I.M .M .E. Tech. P u b . No. 1815, 1-8.—- 
The stu d e n t in  pe tro leum  engineering m u st have  a  sound  p re p ara tio n  in  basic funda
m entals . H e m u st be able to  analyze his problem s q u a n tita tiv e ly  an d  recognize 
sep ara te ly  th e  various elem ents involved. H e m u st know  w h a t qualities go to  m ake 
u p  engineering judgm en t— th a t  is, skill in  reaching th e  b est possible conclusion under 
th e  lim ita tions o f a llo tted  tim e and  requ ired  accuracy. H e  m u st apprecia te  the 
im portance  o f cost an d  o f p rac tica l economics. H e  m u st be  ab le  to  organize his 
th o u g h ts  and  to  express th em  clearly  in  Speech an d  in  w riting . H e m u st be willing 
a n d  able to  a d ju s t his p e rsonality  to  h is env ironm ent. F ina lly , he  m u st have a 
decided in te res t in  con tinued  professional developm ent, a n d  a  sound  philosophy of 
social values. G. D . H .

1113. The Nation’s [U.S.A.] Reserves of Natural Gas. E . de  Golyer. Oil Gas J .,
23.6.45, 44 (7), 76.— In  th e  near fu tu re  i t  is likely th a t  10,000 cu. ft. o f gas m ay be 
regarded  as a  p o ten tia l b a rre l o f gasoline. H ence gas conservation  is of imm ediate 
im portance.

U .S.A . has a  p roved  gas reserve exceeding 140 m illion m illion cubic feet, 91%  of 
w hich is free gas-cap gas. These reserves a re  a t  16-4 lb ./sq . in. an d  60° E . The 
reserves a re  d is trib u ted  as follows : D istric t 1, 5,000,000 m illion cu. f t . ; D istrict 2,
17.000.000 m illion cu. f t . ; D istric t 3, n early  104,000,000 m illion  cu. f t . ; D istric t 4,
2.000.000 m illion cu. ft. ; D istric t 5, 13,000,000 m illion cu. ft.

In  1944 th e  to ta l  p ro d u c tio n  o f n a tu ra l gas, including th a t  flared  or w asted , was 
ab o u t 4,000,000,000,000 cu. ft.

I t  is only reasonable to  expect th a t  w ith  increasing d e p th  th e  ra tio  of gas to  oil 
d iscovered will increase. A dd itiona l gas can  be found  if  th e re  is need  for it. R ather 
th a n  o b stru c t or aid  in  th e  ob stru c tio n  of th e  expansion o f gas m ark e ts , supply, and 
th e  finding and  developing o f add itional supplies of n a tu ra l gas, all federal agencies 
an d  all th e  S ta te  reg u la to ry  bodies should a id  th e  n a tu ra l gas producers to  get all 
available  n a tu ra l gas in to  pipe-lines, so as to  increase th e  n a tu ra l w ealth  o f th e  indivi
du a l S ta tes  and  th e  n a tio n  as a  whole. A dequate  p rice  is th e  g rea tes t conserving 
agent.

M any S ta tes  p e rm it oil p roduction  w ith  g as-o il ra tio s  up  to  2000 cu. f t ./b r l. ,  a lthough 
cases of fields w ith  m ore th a n  1000 cu. f t ./b r l. dissolved are  ra re , a n d  th e  general 
average is 500-600 cu. f t./b rl. T here  is th e  erroneous n o tio n  th a t  i t  is n o t w asteful to 
b u rn  so lu tion  gas, since i t  has been effective in  bring ing  oil to  th e  surface.

M arkets an d  su itab le  prices will reduce w aste. I n  C alifornia less th a n  1 %  of the 
to ta l  gas p roduced  in  1944 w as w asted , because th e  gas sells a t  6-12 cents./1000 cu. ft.

G. D . H .

1114. Fullerton Pool is Guide-tfost in Developing Clear Fork and Devonian Reserves.
K . B. B arnes. Oil Gas J . ,  2.6.45, 44 (4), 69.— Clear F o rk  p ro d u c tio n  w as opened a t 
F u lle rto n  in  F e b ru a ry  1945, an d  D evonian  p roduction  in  A ugust 1944. To th e  n o rth  
Clear F o rk  production  occurs a t  L ubbock, L ubbock  C ounty , Sm yer, H ockley  C ounty, 
Russell, E ubock  an d  W asson, Gaines C ounty, to  th e  so u th  in  E c to r, W inkler, W ard ,
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Crane and  Pecos Counties. In  Andrews C ounty there  are th e  U nion (W ichita-A lbany) 
and  th e  E m b ar (Clear Fork) fields. D evonian production  has been found in  th e  T X L 
pool of E c to r C ounty, and  betw een T X L  and  Fullerton.

F u llerton  has ab o u t 200 Clear F o rk  wells. I ts  reserves are estim ated  a t  250-300 
million barrels. The Clear F o rk  pays occur a t  6800-7300 ft. W ells tak e  40-50 
days to  drill. Special m uds are needed for th e  Salado salt form ation. All b u t 4 of 
the  wells flow.

Geological, p roduction , and  reservoir d a ta  are being collected, and  are being studied  
w ith  regard  to  th e  possibility  of pressure m aintenance. S trategically  selected wells 
have been cored.

A 12,500 M. cu. f t ./d a y  n a tu ra l gasoline p lan t has been built.
Pressure m ain tenance m ay  increase th e  recovery to  60 m illion brl.
S truc tura lly  F u llerton  is a  b road  n o rth -so u th  high. The highest and  edge wells 

differ in  elevation  b y  400 ft. in th e  Clear Fork . The m ain  s tru c tu re  has num erous 
local highs. Over m uch of F u llerton  th ere  are 3 Clear F o rk  pay-zones. In  the  cen tral 
area the  U pper zone to ta ls  70 ft. in  th ic k n e ss ; th e  second zone 10-50 ft. lower is 
200 ft. th ick  a t  its  m ax im u m ; th e  th ird  zone averages 150 ft. in  thickness. Most 
of th e  top  and  b o tto m  pay-zones are dolom ite. The b e tte r  pay-sections have  p e r
m eabilities of 1-10 m d., b u t m uch of th e  perm eability  is under 1 m d. The porosity  
is 8-10% . The m iddle pay-zone has a  porosity  of 15% and  a  higher perm eability  
(generally under 50 m d.).

The proved area  in  th e  U pper Clear F o rk  oil-zone m ay  be 30,000 acres. The original 
bottom -hole pressure was 3000 lb ./sq . in. Clear F o rk  production  a t  th e  beginning of 
1945 to ta lled  3,233,258 brl. The D evonian h ad  produced 27,785 brl. a t  th e  sam e 
date.

The wells receive acid  trea tm e n t which su b stan tia lly  increases th e  p ro ductiv ity  
index. G. D. H .

1115. Argentina’s Oil Production Registers Slight Drop. Anon. Oil Gas J .,  9.6.45, 
44 (5), 76.—In  1944 A rgentina  produced 3*852,088 cu. m. of oil, 96,324 cu. m . less th an  
in 1943. The S ta te  fields produced 2,576,369 cu. m. in  1944. I t  was necessary to  
im port crude and  refined oils, and  ra tion ing  h ad  to  be in stitu ted . G. D. H .

1116. First-quarter Oil Output in Bolivia 75,680 Brl. Anon. Oil Gas J .,  9.6.45, 44
(5), 76.— Bolivia p roduced 75,680 brl. o f crude in  th e  first q u arte r o f 1945, and  40,985 
brl. of oil was processed a t  Camiri and  S anandita . G. D . H .

1117. Venezuela Production up 36-2 Per Cent. Anon. Oil Gas J .,  9.6.45, 44 (5), 
76.—In  th e  first q u arte r of 1945 Venezuela produced an  average of 771,252 b rl./day , 
36-2% m ore th a n  in  th e  corresponding period of 1944. 50-5% of th e  oil was provided 
by Creole.

The co u n try ’s p o ten tia l is estim ated  to  be 900,000 b rl./d ay  and  m ay  be 1,000,000 
b rl./d ay  a t  th e  beginning of 1946. G. D . H .

1118. Cuba’s Newest Field Contains 14 Producers. Anon. Oil Gas J .,  9.6.45, 44 (5), 
76.— The Ja rah u eca  field of S an ta  Clara Province, Cuba, is curren tly  producing 400- 
500 b rl./d ay  from  serpentine a t  dep ths ranging dow n to  1800 ft. The M otembo field 
is being rap id ly  depleted. G. D. H .

1119. Ecuador’s Crude Output for Quarter 27,393,324 gal. Anon. Oil Gas J ., 16.6.45, 
44 (6), 98.— In  th e  first q u arte r of 1945 E cuador p roduced 27,393,324 gal. of crude. 
The figure for th e  first q u arte r o f 1944 w as 26,834,472 gal., and  for th e  las t quarte r 
30,261,084 gal. 618,235,000 cu. ft. o f n a tu ra l gas was processed yielding 403,177 gal. 
of n a tu ra l gasoline in  th e  first q u arte r o f 1945. G. D. H .

1120. Valuable East Indian Oilfields Wrested from Japanese Army. Anon. Oil 
Gas J .,  7.7.45, 44 (9), 64.—I t  is reported  th a t  th e  Japanese  h ad  n o t been able to  raise 
th e  Borneo oil p roduction  to  m ore th a n  245,000 b rl./m o n th , abou t one-th ird  of th e  
pre-w ar o u tp u t, in  sp ite  of drilling 200 new wells.

In  1940 T arak an  gave 4,374,000 brl. of crude from  500 wells. The B alikpapan  
and  Sam arinda areas yielded 9,476,000 brl. of crude in  1940, from  400 wells, 1500- 
3300 ft. deep.
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T here are possibilities of new  fields in  th e  B arito  estuaries of D u tch  B orneo, in  th e  
m arshy  region round  B andjerm asin . The M iri fields gave 1,314,000 brl. of oil in  1940, 
an d  th e  Seria field yielded 5,732,559 brl. from  wells 1800-6000 ft. deep. T here  are 
p rospects of new fields a t  M uka in  Saraw ak a t  L ab i in  cen tra l B runei, an d  a t  L ahad  
D a tu  an d  T aw au in  B ritish  N o rth  Borneo, ju s t n o rth  of T arak an . G. D. H .

T r a n s p o r t  a n d  S t o r a g e .

1121. Experimental Investigation of Turbulence Diffusion—A Factor in Transportation 
of Sediment in Open-Channel Flow. B. R . V an  D riest. J .  A p p l. M ech., Ju n e  1945, 
12 (2), A91-A 100.—A n experim ent was conducted  for th e  purpose o f m easuring 
certa in  diffusion properties of w a ter flowing in an  open channel. B y  m easuring  the  
displacem ents o f im m iscible globules, m ean-square  dev ia tio n  d a ta  were ob tained  a t 
various dep ths for th ree  ra te s  o f flow in  a  sm ooth  channel, an d  for one ra te  in  an 
artificially  roughened channel, all flows hav ing  th e  sam e to ta l  d ep th . T heory  was 
review ed to  p rovide th e  reader w ith  th e  necessary  background  for analysis o f th e  data . 
I t  w as seen th a t  i t  was possible to  fit e ither one o f tw o ty p es o f curve to  th e  da ta  
p resen ted  in  th is  paper, one corresponding to  a  pow er-correlation  law  an d  th e  other 
to  an  exponential-correla tion  law . Since th e  tw o curves differed w idely in  their 
characteristics, i t  w as concluded th a t  th e  experim ental d a ta , in  sp ite  o f th e  fac t th a t 
ab o u t 400 observations were tak e n  for each m ean-square  dev ia tion  p o in t, were no t of 
sufficient precision to  w a rran t th e  co m p uta tion  of second deriva tives and , consequently, 
th e  d e te rm ination  of th e  shape of th e  corre lation  curve. O f th e  tw o curves suggested, 
th e  one corresponding to  th e  exponential-correla tion  law  is of m ore in te res t because 
o f its  close conform ity  to  th e  expected  n a tu re  o f th e  corre lation  curve— i.e., a t  a  tim e 
in te rv a l o f zero th e  value of th e  corre lation  coefficient is u n ity , and  a t  a  tim e interval 
large com pared to  T 0 th e  value of th e  definite in teg ral of th e  co rre lation  function 
approaches a  finite q u an tity . A. H . N.

1122. Operation “ Pluto.”  Anon. Pet. T im es, 1945, 49, 433.— B y th e  successful 
accom plishm ent o f operation  “ P lu to  ” (Pipe-Lines U nder T he Ocean) th e  1000-mile 
pipe-line system  in  B rita in  was ex tended  by  th e  laying o f som e 20 p ipe-lines under the 
English  C hannel from  th e  Isle  o f W igh t an d  D ungeness to  Cherbourg an d  Boulogne, 
respectively. Two types of pipe were laid  : (1) th e  H ais cable, which in  construction 
resem bled th e  subm arine electric pow er cable, b u t w ith  th e  core an d  insu lation  absent. 
This h ad  a  capacity  of 30,000-40,000 gal. p er day . F irs t  te s ts  were carried  out on 
cables laid  across th e  B risto l Channel, and  from  th e  resu lts  o b tained  th e  d iam eter of 
th e  cable was increased to  3 in. ; (2) The H am el pipe-line, m ade up  of 20-ft. lengths of 
2 in. (later 3 in.) d iam eter steel pipe, welded togeth e r to  th e  requ ired  length . The 
re su lta n t p ipe was w ound on drum s of 30 ft. or m ore d iam eter, from  w hich it  was 
unw ound re la tive ly  stra ig h t. F irs t successful p ipe-laying tr ia ls  to o k  place in  the 
Tham es E s tu a ry  and  in  th e  Solent. The construction  of th e  H ais cable and  th e  Hais 
cable coupling, th e  m anufactu re  o f th e  H am el steel pipe, as well as th e  m ethods of 
lay ing each across th e  Channel, are described in  deta il. R eference is m ade to  the 
personnel an d  th e  firms concerned in  th e  p ro jec t. L. B.

1123. Johnson Coupling. Anon. Pet. T im es, 1945, 49, 346.—T he construction  of the 
Jo h n so n  coupling, some 200,000 of which were used  as th e  p ipe-jo in ts in  th e  1000-mile 
pipelines for B rita in ’s underground  pe tro l grid, is described w ith  illustra tions. O ther 
app lications of th e  coupling are  referred  to . L . B.

R e f i n e r y  O p e r a t i o n s .

Refineries and Auxiliary Refinery Plant.
1124. Stresses in a Cylindrical Shell Due to Nozzle or Pipe Connections. G. J .  Schoes- 
sow and  L. F . K ooistra . J .  A p p l. M ech., Ju n e  1945, 12 (2), A107-A 112.— R esu lts are 
rep o rted  of a stra in-guage te s t  conducted  on a  54-in. diam . cylindrical shell to  which
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was a tta ch e d  tw o 12-in. diam . pipes. The pipes were sub jected  to  direct axial-tension 
loading, d irect axial-com pression loading, and transverse  bending m om ents. This 
construction  sim ulates th e  conditions existing in  boiler drum s, pressure piping, hydraulic  
penstocks, e tc ., where pipe connections are subject to  forces and  m om ents th a t  develop 
stra ins in  th e  shell to  which th e  pipes are a ttached . M oderate loading applied to  th e  
pipes resu lted  in  20,000-p.s.i. bending stresses in  th e  shell. These stresses are of a 
m agnitude th a t  dem ands th e  respect and  a tten tio n  of th e  designers. B y publication  
of these d a ta  th e  au tho rs hope to  s tim u la te  in te rest in  fu rth er experim ental and  
analytical investigations of th e  problem , which will eventually  establish  a basis for 
predicting th e  m agn itude  of stresses in  cylindrical shells. Such d a ta  are n o t now 
available. / A. H . N

1125. Method for Field Lining Vessel Heads with Stainless-Steel Strip. K. E . Luger. 
Oil Gas J ., 12.5.45, 44 (1), 92.— The head  and  p a rts  of th e  vessel are lined w ith  a series 
of short length, narrow -w idth  strips, or parallel-edge strip s in herringbone p a tte rn . 
I t  is claimed th a t  th is m ethod  is simple, does n o t require e laborate detailing  in th e  
drafting room , tak es less tim e since sm all pieces allow fit-up flexibility, avoids w aste 
from scrap, and  th e  sam e stock is used for lining side walls and  heads.

A scale p rin t of th e  tow er showing approx im ate  dim ensions of th e  head is prepared, 
and from sim ple form ulae th e  size of wedges is determ ined. In  welding procedure 
the pieces m u st n o t overlap, and  a  figure is given for sequence for welding th e  strips 
in the  herringbone p a tte rn . G. A. C.

1128. Heat Transfer Equipment. Principles and Constructional Details of Typical 
Tubular Units are Reviewed to Aid a Better Understanding of Maintenance and Repair 
of Exchangers. P. W . Blaylock. N a t. Petrol. N ews, Tech. Sect., 3.1.45, 37 (1), R .16.— 
Briefly describes and  illustra tes various types of heat-tran sfe r equipm ent used  in  
industry, p a rticu larly  of shell-and-tube construction  w ith  types of floating heads or 
flexible expansion join ts. T heir design and  construction  are discussed, and  th e  
accepted codes, specifications, and  tolerances are given. Tube lengths, d iam eters, 
thicknesses, spacing arrangem ents, tube-sheet m ateria ls, and  th e  tools for, and  m ethods 
of, expanding th e  tubes, baffling, gaskets, and  bolts and  pressure tes ts  are discussed.

W . H . C.

1127. Refining Mixtures of Kansas-West Texas Crude Oil Proves Practicable. A. L.
Foster and  R . B. T u ttle . Oil Gas J .,  20.1.45, 43 (37), 58.— A prelim inary  rep o rt is 
presented o f th e  experience of one refinery which has been processing a  corrosive 
crude m ix tu re  for ab ou t six m onths. The m ix tu re  is composed of approx im ately  
90% of a  K ansas crude and  10% of th e  S laughter sour crude of W est Texas. The 
Slaughter crude oil contains 325 lb./lOOO brl. of sa lt, 2-7 Ib./lOOO brl. free acid ity  and  
potential acid ity  22-7 lb./.lOOO brl. ; i t  has a su lphur con ten t of 1-92%. The am ount 
of S laughter crude used  in  th e  m ix tu re  is controlled b y  th e  following factors : when 
kerosine is being m ade conform ing to  a m axim um  sulphur con ten t of 0-10%, n o t 
m ore th an  10% can be m ixed. I f  kerosine is n o t being m ade, i t  is possible to  use up 
to  15% of th e  Slaughter crude and  ob tain  a  gasoline conform ing to  specification. 
W ith  such m ix tures m axim um  corrosion occurs betw een 650° and  800° F . The m ix tu re  
of th e  tw o crudes is desalted  by  m ixing w ith  3%  of alkaline w ater and  passing it 
through a  h ea t exchanger to  en ter th e  b o tto m  of a  tow er a t  250° F ., th e  m ix ture  
flowing ou t a t  th e  top  to  a  se ttling  receiver. This procedure rem oves 90%  of th e  sa lt 
and a  large p roportion  of th e  H 2S. The desalted  m ix tu re  is th en  prehea ted  b y  passage 
through an  exchanger receiving h ea t from  th e  vapours from  th e  m ain  cracking un its. 
As corrosion is first encountered  here, th e  exchanger tubes are m ade of 11-13%  Cr, 
and th e  shell is lined w ith  th e  sam e alloy, strip  welded. The stream  th en  flows to  a 
tower for debutanizing , an d  thence th rough  a  vapour heat-exchanger, where i t  is 
heated  to  600° F . against cracked vapours, before entering  th e  stra ig h t-ru n  tower. 
This vapour heat-exchanger is s itu a ted  in  th e  upper section of th e  vapour separa tor 
of th e  large cracking p lan t, and  is equipped w ith  5%  Cr tubes, 7%  Cr headers, and  11- 
13% Cr baffles. The shell side is lined w ith  11-13 Cr strip . A sm all am ount of lime 
slurry  is in jected  in to  th e  exchanger in let stream . Corrosion in  th e  stra ig h t-ru n  
tower is found only a t  th e  h o t crude inlet, so th is  section is lined w ith  11-13 % Cr. A dm ir
a lty  m eta l tu b es are used in  th e  condensers, and  w ater is in jected  w ith  th e  vapours



p rio r to  th e ir  en tering  th e  condensers, to  help w ash o u t an y  H 2S. T he gasoline 
stream  is w ashed w ith  reclaim ed caustic  a lkali before storage. T he refinery  has 
facilities for cracking th e  p ro ducts of th e  m ixed crudes ; th e y  consist o f a  n ap h th a  
reform ing u n it, a  gas-oil cracking u n it, and  a  heavy-oil cracking u n it. The three 
furnaces have tu b e  coils of 4—6%  Cr alloy. The du ties o f each o f th e  tw o coils in the 
th ree  furnaces and  th e ir  hook-up w ith  th e  th ree  v ap o u r sep ara to rs a re  outlined. 
The n a p h th a  reform ing u n it  em ploys a  frac tio n a to r w orking a t  300 p .s.i., th e  lower 
h a lf  o f w hich is lined w ith  11—13 Cr s trip , an d  which con tains 12 alloy tray s . T ransfer 
lines are sim ilarly  lined. Corrosion is m ost serious a t  th e  p o in t in  th e  coils where 
tran s itio n  betw een liquid  and  v apour tak es place, th e  tem p era tu re  th e re  being 800- 
850° F . The v ap o u r sep ara to r for th e  gas-oil and  heav ier oil cracking u n its  are lined 
a t  th e  to p  sim ilarly  to  th e  crude p reh ea te r, and  th e  vapours from  th is  sep a ra to r pass 
to  th e  crude oil frac tiona to r, th e  lower h a lf  being fitted  as described for th e  naphtha- 
reform er frac tiona to r. The tem p era tu res  o f th e  crude-oil frac tio n a to r range from 
6503 to  400° F . T here w as no corrosion o f th e  carbon-steel eq u ipm en t o f th e  vacuum  
tow er in  which th e  heav y  bo ttom s from  th e  cracking u n its  v ap o u r sep ara to r are p ro 
cessed a t  a round  700° F . C orrosion-resisting alloys an d  th e  m eth o d  of lining and 
fitting  equ ipm ent w ith  th em  are w idely discussed. Sketches show how  th e  liner is 
w elded to  steel surfaces an d  how  corrosion-resistant gaske t surfaces are provided on 
flanges. W . H . C.

1128. Four Refiners Join to Convert Common Cracking Plant to War. P . Truesdell 
and  W . E . Lem m en. Befiner, J u n e  1945, 24 (6), 237-244.— The conversion o f a  refinery 
in  Oil City, P ennsy lvan ia , in to  a  100-octane gasoline p la n t is described. A. H . N.

1129. Arabian Refinery Unique War-Time Project. Anon. Oil Gas J ., 28.7.45, 44 
(12), 114.— The A rab ian  A m erican Oil Co. have  b u ilt a  refinery  a t  R as T anura  in 
Saudi A rabia. The p la n t is of 50,000 brl. daily  c a p a c ity ; p rincipal source of crude 
th e  D am m an oilfield. H eav y  equ ipm en t is supp o rted  on piles d riven  in to  a sandstone 
s tra tu m . T here are tw o 25,000-brl. crude stills, an d  s tra ig h t-ru n  gasoline will be 
reform ed in  tw o th erm al reform ers. P la n t for m oto r gasoline, diesel, an d  fuel oils is 
to  be erected. A pprox im ately  4,000,000-brl. of all w elded steel sto rage an d  working 
tan k s  have  been installed , an d  5 pipe-lines tran sfe r p ro d u c ts  to  th e  6-mile-distant 
te rm inal. G. A. C.

Distillation.
1130. Tower Temperatures. W . L. N elson. Oil G a sJ .,  30.6.45, 44 (8), 129.—Curves 
are  given for flash-vaporization  o f gasoline, m o to r n a p h th a , kerosine, an d  diesel fu e l; 
and  of app ro x im ate  to p  and  side-draw  tem p era tu res  in  a  top p in g  tow er com puted to 
cover all u sual ranges of pressure, p ro d u c t, steam , and  reflux. F ro m  these  th e  top 
an d  side-draw  tem p era tu res can be calculated , tw o  exam ples being given.

G. A. C.

1131. Tower Capacity. W . L . N elson. Oil Gas J . ,  14.7.45, 44 (10), 139.— A chart 
gives th e  density  of v ap o u r in  lb ./cu . ft. a t  reflux p la te  conditions o f tem p era tu re  and 
pressure, an d  th e  d istance betw een p la tes in  inches. F ro m  these, rap id  estim ates of 
tow er d iam eter or capacity  of an  existing  tow er m ay  be m ade. A sho rt-cu t m ethod  of 
e stim a tin g  these  is also given. G. A. C.

Absorption and Adsorption.
1132. Dehydration of Furnace Oil with Activated Alumina. Anon. N a t. Petrol. 
N ew s Technical Section, 3.1.45, 37 (1), R .63.— A ctiv a ted  a lum ina  is exceptionally 
useful as a  dehy d ra tin g  m ateria l, as i t  is easily  regenerated  an d  has h igh  absorptive 
qualities. The dry ing  system  described is com posed o f tw o vertica l tan k s  6 X 2 j  ft. 
connected  in  paralle l, one for use, while th e  o th er is u n der th e  process o f regeneration. 
E ach  holds 550 lb. of 4-8-m esh a c tiv a ted  a lum ina, w hich is sufficient to  d ry  100,000 
gal. o f furnace oil, on th e  basis th a t  th is  am o u n t is sa tu ra ted  w ith  m oistu re  a t  75° F. 
The ra te  of flow is norm ally  750 gal./m in . The a lum ina will absorb  7-4%  m oisture, 
b y  w eight, before m oistu re  begins to  pass on w ith  th e  flow. R egenerating  m ethods
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are discussed— e.g., th e  use of h o t flue gases or inert gases, m ethane, or n itrogen— 
b u t th e  m ethod  favoured is by  heating  th e  charge under a re la tively  high vacuum , 
using th e  available 90 p.s.i. steam  for th is  purpose, th rough  a  200-ft. 1-in. coil situ a ted  
in  th e  vertical tan k s  described. The coil is surrounded by th e  alum ina, th e  heating  
area being equ ivalen t to  1 sq. ft. p er 8 lb. of alum ina. N early  bone-dry  furnace oil is 
obtained. M oisture contro l is m ade b y  th e  liberation  of acetic acid, by  th e  reaction  
of w ater in  th e  sam ple from  acety l chloride in  th e  presence of pyrid ine, and  its  t itra tio n  
w ith s tan d ard  alkali. W . H . C.

Solvent Refining and Dewaxing.
1133. New Solvent Lubricating Oil Plant Designed for Varying Blends of Crudes-
Anon. N at. Petrol. New s Technical Section, 3.1.45, 37 (1), R-7.— The destruction  by  
fire two years ago, o f th e  vacum n frac tionating  u n it a t  th e  Cham plin Refining Co.’s 
lubricating  oil p lan t, E n id , Okla, lead  th e  m anagem ent to  reconstruc t th e  whole 
p lan t on u p -to -d ate  lines w ith  doubled capacity . So m odernized, th e  operations 
consist briefly of th e  vacuum  d istillation  of topped  crudes in to  gas oil, w ax distillate , 
and bottom s, Duosol solvent ex tractio n  of th e  reduced crudes, and  dewaxing. The 
wax d istillate  is chilled to  —5° F . and  dew axed by  filter pressing, th e  dew axed filtra te  
being frac tiona ted  to  viscosity  requirem ents and  given acid and  alkali trea tm en ts , 
then  percolation th rough  F u lle r’s e a rth  com pletes th e  n eu tra l oils. The reduced crude 
is charged a t  th e  ra te  of 2850 b r l./d ay  to  th e  Duosol p la n t w ith  Selecto and  propane 
in the  ra tios of 420%  and  350% , respectively, to  th e  charge. The operating  conditions 
of th is u n it are described. The recovery system  h ad  to  be specially designed for th e  
b road ty p e  of crude {e.g., M id-Continent) being processed and  th e  p ro d u c t [e.g., b rig h t 
stock or neu tra l, finished S.A.E. grades, etc.) produced. The size of equipm ent 
installed in th is  instance m igh t prove inadequate  under th e  requirem ents for a  m arked ly  
different ty p e  of crude, or in  finishing a given p roduct to  w idely differing specifications.

The raffinate, a fte r passing th rough  th e  p ropane tow er, is stripped  o f th e  Selecto 
solvent b y  m eans of steam , and  is th en  ready  for dewaxing. The dewaxing p lan t 
and operation  are described. The procedure is largely conv en tio n a l; an  unusual 
feature is th e  use of h ep tane  in stead  of n a p h th a  as d iluent. Chilling is ob tained  by 
h ea t exchange w ith  th e  dew axed oil from  th e  centrifuges, in  13 tow ers 35 X 10 ft., 
followed by  chilling to  —45° F . in  passing th rough  8 am m onia chilled tow ers, a fte r 
which th e  w ax is separa ted  b y  m eans of 23 Sharpies centrifuges and  is deheptanized  
in  a b a tch  still. The dew axed b rig h t stock a fte r traversing  th e  h e a t exchanger 
m entioned is freed from  h ep tane  in a 63 X  5 ft. frac tiona to r a t  450° F . The b rig h t 
stock receives a  “ p o lis h ” b y  passing th rough  F u ller’s earth . Process d a ta  and  
analyses are given and  th e  grades are discussed. W . H . C.

Cracking.
1134. Houdry Catalytic Cracking Process. Anon. Petrol. Tim es, 1945, 49, 515.—  
A n account is given of th e  events which led up to  th e  establishm ent of th e  H oudry  
process on a com m ercial basis in  th e  U .S.A ., and  of th e  p a r t  i t  p layed  in  th e  production  
of avia tion  gasoline for th e  w ar effort. A short general description is given of a  H oudry  
un it, an d  reference is m ade to  various ad ap tations of th e  process, viz., one-step opera
tion , tw o-step  operation, cataly tic -therm al-cataly tic  operation, cataly tic  reform ing, 
and  ad iabatic  cata ly tic  cracking. L. B.

1135. Catalytic Cracking in the Manufacture oi 100 O.N. Gasoline. Anon. Petrol. 
Times, 1945, 49, 346.— B y Ju ly  1945 p roduction  of av ia tion  fuels in  th e  U.S.A. exceeded 
500,000 brl. p er day , representing  an  increase in average yield of 100 O.N. fuel from  
0-21 to  4-2 gal./b rl. of crude. I t  is estim ated, th a t  22-8% of th e  increased o u tp u t was 
achieved b y  th e  use of cumenes as blending a g e n ts ; 14% b y  m echanical im prove
m ents ; 13-8% b y  conversion of cata ly tic  cracking u n its  to  av ia tion  fuel production  ; 
9-1% by  th e  use o f codim ers as blending agents ; 3-5% by  th e  add ition  of 0-6 c.c. T E L , 
whilst 35-5% represen ted  increased p roduction  from  new facilities. The steps in  th e  
m anufacture  of 100 O.N. gasoline are illustra ted , and  th e  dollar values of th e  principal 
m ateria ls involved in  th e  construction  program m e for 100 N.O. fuel are tabu la ted .

L. B.
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1136. Thermofor Catalytic Cracking Frocess. E .  R .  S m o l e y  and  V. O. Bowles. Petrol. 
Tim es,. 1945, 49, 523.— The T herm ofor kiln , successfully used  b y  th e  Socony V acuum  
Oil Co. for th e  regeneration  of spen t perco lation  clays, w as a d ap ted  to  ca ta ly tic  cracking 
for th e  p roduction  of av ia tion  base stocks. The T.C.C.P. P la n t m ay  be div ided into 
th ree  sections : (1) th e  vaporizing heater, flash tow er an d  oil-vapour su p erh ea ter;
(2) th e  cata ly tic  reacto r, c a ta ly s t regenerato r, and  ca ta ly s t c ircu lating  equipm ent, 
consisting of a  special bucket e levator designed to  operate  a t  1000° F . The catalyst 
is of th e  sy n the tic  bead  ty p e , is rugged, resists a ttr itio n , an d  is ca ta ly tiea lly  s ta b le ;
(3) th e  frac tiona ting  equipm ent.

The feed (reduced crude or gas oil) is vaporized  and  th e  vapours superhea ted  to 
850-950° F ., w hereupon th ey  en te r th e  rector. T he ca ta ly tiea lly  cracked product 
which leaves th e  reac to r as a  h ighly  superhea ted  v ap o u r is quenched to  600° F . in  the 
v apour line or in th e  base of th e  frac tio n a to r. H eav y  ca ta ly tic  gas oil is rem oved as a 
residue from  th e  la tte r , w hilst th e  vapours are sep ara ted  in to  recycle if  desired, or 
in to  No. 2 furnace oil d istillate , heav y  n a p h th a , and  d istilla te  gasoline. The w et gas is 
reprocessed on stabilizers. A deta iled  descrip tion  is given of th e  T.C.C. U n it reactor 
and  ca ta ly st regenerato r. O perating  conditions, yields, an d  q u a lity  of products, 
w ith  special reference to  th e  processing o f gas oils from  E a s t V enezuela, E a s t Texas, 
and  W est T exas, are discussed. The excellent q u a lity  of T .C.C.P. fu rnace oils is 
stressed. L. B.

1137. T.C.C. Catalytic Cracking Process for Motor-Gasoline Production. R . H . Newton, 
G. S. D unham , and  T. P . Sim pson. Oil Oas J ., 2.6.45, 44 (4), 84.— A review  is given of 
th e  chem ical engineering featu res of th e  T.C.C. process em ploying th e  m oving-catalyst 
principle. C ata lyst particle  size w as chosen a t  0-1-0-2 in. d iam eter, and  elevators 
o f 200 ft. lift for tran sp o rtin g  ca ta ly sts  a t  900-1000° F . w ere sa tisfac to rily  produced. 
L ab o ra to ry  experim ents w ith  coloured pelle ts in  tran sp a re n t full-size m odels were 
conducted  to  s tu d y  d istrib u tio n  of flow o f ca ta ly s t particles. To p rev en t rapid 
de terio ra tion  of th e  cata ly st, a lte rn a te  b u rn ing  an d  cooling zones were designed. 
Iso la tion  of th e  oil system  from  th e  a ir was accom plished b y  pressure  seals of inert 
gas in  th e  reactor. S tudies of th e  h e a t tran sfer from  gas to  pelle t c a ta ly s t were made, 
and  th e  d a ta  show th e  absorp tion  of 830 lb. /hour of w a ter b y  th e  ca ta ly s t am ounting 
to  £%  of its  weight.

The crack ing-p lan t heaters , coolers, d istillation , and  gas u n its  a re  conventional in 
design. C ata lyst purging is accom plished b y  arrang ing  for rap id  an d  uniform  dis
trib u tio n  of steam  to  each of 400 holes connected w ith  th e  u p per flow p la te  of the 
ca ta ly st flow-control system . S team  is rem oved from  th e  ca ta ly st, leaving reactor in a 
depressuring po t. The k iln  design is based  on com m ercial experience w ith  percolation 
clay regenerators, w ith  elim ination  o f angle pack ing  an d  rep lacem ent o f sa lt cooling 
system  w ith  d irect s team  generating  coils. The d is trib u tio n  an d  flow o f cata ly st in 
th e  k iln  are sim ilar to  those in  reactor. The k iln  has a  suspended tile  lining. Two 
vertica l ducts supp ly  air separa tely  to  th e  kiln , flow being contro lled  b y  ducts. An 
elu tria to r in  th e  upper p a r t  of th e  k iln  rem oves ca ta ly s t fines.

The links, upper sprocket, and  head  shafts of th e  e levators a re  designed to  operate 
a t  high  tem pera tu res . Oil contain ing  30%  fine g rap h ite  is used  for lubrication  of 
sprocket te e th  and  c h a in ; and  th e  head  shaft is hollow  an d  w ater-cooled. G. A. C.

1138. T.C.C. Announces Liquid Processing Using Pelleted Clay or Beaded Catalyst.
T. P . Simpson. Oil Oas J .,  12.5.45, 44 (1), 88.— F resh ly  regenerated  ca ta ly s t from  the 
Therm ofor k iln  is supplied to  a  solid deep bed  of ca ta ly s t in  th e  reac tio n  zone, where 
ad equate  tu n e  is allowed for th e  reaction . F acilities for steam -purg ing  spen t catalyst 
a re  provided, th e  regenerated  ca ta ly s t from  th e  k iln  is delivered to  th e  hopper which 
continuously  feeds th e  reac tion  system , th u s  com pleting  th e  c a ta ly s t cycle.

The concurren t solid bed downflow „type of reac to r is used  for th e  liquid  charge, 
which is first p reh ea ted  to  near th e  reac tion  tem p era tu re  in  a  conventional-type 
furnace before en tering  th e  u pper p a r t  of th e  reac to r and  being d is trib u ted  on to  the 
down-flowing m ass of ex trem ely  porous ca ta ly st particles. O peration  tem pera tu res 
are  800-950° F ., w ith  pressures of 5-15 lb. guage. Use and  am o u n t o f steam  are 
optional. C ata lyst residence tim e varies from  a  few m inu tes to  2 horns, an d  space 
velocity  ranges from  0-2 to  3. A dequate  soaking tim e in  th e  reac tion  zone converts 
th e  liqu id  charge stock in to  gasoline, cycle stock, gas, an d  coke.
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T he reac to r charge m ay  be liquid alone or p a r t  liquid and  vapour, thus allowing a 
high  degree o f flexibility. Typical heavy  charge stocks and  represen tative  yields of 
m oto r gasoline, ligh t fuel oil, and  heavy  cycle stock for liquid charge T.C.C. operations 
are given. P roperties o f cata ly tic  p roducts from  th e  process are norm al in all respects. 
Coke deposition from  heavy  stocks is two to  th ree  tim es greater th a n  from  m edium  
boiling range gas oils from  sim ilar crude sources. The selection of ty p e  o f stock, 
w hether deasphalted  or no t, is a  m a tte r  of economics based on investm ent and  o p e ra t
ing costs of th e  cata ly tic  u n it. G. A. C.

1139. Engineering Aspects oi Utah 100-Octane Plant. Part 2. J .  H . K unkel. Petrol. 
Engr, Feb. 1945, 16 (5), 74.— A lkylation  and  bu tan e  isom erization processes and  p lan t 
are described, an d  th e  com ponents, capacities, and  functions of th e  various un its , 
their operating  conditions, and  d istribu tion  of their p roducts are recorded, and  flow 
diagram s are given.

A lkylation tak es place in  four horizontal reactors, each divided in to  th ree  sections 
w ith p a rtitio n  walls form ing weirs. The reaction  section is ab o u t tw o-th irds of th e  
whole, and  has th e  feed line along th e  b o ttom , which is studded  w ith  high-velocity 
glass je ts  fixed a t  an  angle of 35-45°. The n ex t section is for acid se ttling  and  rem oval, 
the  las t section holds th e  hydrocarbon  effluent. Three of th e  reactors are for a lky la
tion  of th e  butenes, an d  are fed w ith  B .B .’s and  th e  C3 hydrocarbons previously 
m entioned. The fou rth  reac to r is for pen tene a lky la tion  and  is fed from  th e  C5 to  
150° F . E .P . fractions and  some hexenes. The respective feed-stream s m eeting recycle 
emulsion of acid an d  hydrocarbon  (50-50% ) and  recycle isobutane from  th e  alkylation  
depropaniser, pass th rough  th e  high-velocity je ts  for contacting, and  rem ain  in the  
reacting section for ab o u t 30 m in., before passing over th e  weir for acid settlem ent 
and over th e  la s t weir to  th e  effluent section, from  which it  is pum ped  v ia  caustic 
soda-washers an d  settlers to  th e  a lky la tion  deisobutanizer. The com ponents of th e  
alkylation  frac tiona ting  system , th e ir  functions, etc ., are described. The p roducts are 
alkylates for blending, and  b u tan e  which is sen t w ith  A1C13 to  th e  reactors of the  
vapour-phase b u tan e  isom erization u n it, which is fully described. The overhead is 
recycled and  th e  bottom s-isobutane-augm ents th e  alkylates m entioned.

The S tan d ard  Oil Co. of In d ian a ’s n a p h th a  isom erization, or Neohexane p lan t and 
its operation  are fully described. I t  is considered to  be largely responsible for the  
very  high am ounts of 100-octane av ia tion  gasoline produced a t  U tah . This un it 
feeds ligh t n a p h th a  containing some hexanes and  pen tanes a t  th e  ra te  of 1750 b rl./d ay , 
which on reaction  w ith  HC1 and  A1C13 in  th e  presence of hydrogen to  inhibit cracking, 
produces 1061 b rl./d ay  of isom ate-neohexane, and  isopentane as an  overhead from 
th e  isom ate fractionator. A stream  is also ob tained  from  th e  bo ttom  of the  hep tane 
tow er which is rich  in  naph thenes an d  suitable for avia tion  blending.

The ca ta ly st cycle AlCl3-hexane slu rry  is described.
The hydrogen p lan t uses n a tu ra l gas as a feed-stock which w ith  steam  is converted 

a t  1200° F . to  hydrogen, carbon m onoxide, and  carbon dioxide in a  down flow reform 
ing furnace containing 16 rad ian t sections of 25-20 C r-N i tubes filled w ith  Stanco 
catalyst. G irbotol purify ing  is used, and  afte r silica drying 88-95%  hydrogen is 
obtained. The new boiler p lan t an d  its construction , which embodies a  novel feature, 
is fully described. W . H . C.

Alkylation.
1140. Alkylation—Backbone oi Aviation Gasoline. W . Mendius. Refiner, Ju n e
1945, 24 (6), 201-204.— The p roduction  of a lky la tion  p roducts from  exotherm ic 
reaction  of u n sa tu ra ted  hydrocarbons, such as propylene, butylene, am ylene, or 
condensation products from  polym erization of buty lenes w ith  isobutane, using e ither 
hydrofluoric or sulphuric acid as catalysts , is given in  some detail. A. H . N.

Chemical and Physical Refining.
1141. Skelly Blends Gasoline Before Sweetening. Anon. Refiner, Ju n e  1945, 24
(6), 220-221. I n  th is  process th e  desired blends for balanced m otor fuel are d e te r
m ined p rio r to  th e  sweetening process. A few details are presented. A. H . N.
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Metering and Control.
1142. Electronics—Its Application to Petroleum Technology. F . I t .  S ta ley . Oil O a sJ .,
26.5.45, 44  (3 ), 123.— The characteristic  o f b eam  pow er tu b es (valves) is th a t  the 
anode cu rren t rises v ery  rap id ly  w ith  anode vo ltage a t  low anode vo ltage  an d  then 
fla tten s sharp ly , an d  excep t a t  v ery  low cu rren ts  th e re  is no secondary  emission. 
The effects o f change in  a system  can  be rap id ly  de term ined  b y  changing one or 
m ore c ircu it elem ents, th e  c ircu it m easurem ents rep lacing  ted io u s m athem atical 
com puta tion .

G rid-contro lled  gas rectifier tu b es , th y ra tro n s , have  lim ita tio n s sim ilar to  those of a 
gas rectifier, in  th a t  th ere  is a  certa in  p eak  cu rren t th a t  should  n o t be exceeded even 
instan taneously . C old-eathode diode tu b es co n ta in  neon a t  low pressure, an d  find 
use  as vo ltage regu lato rs, stroboscopic light-sources, an d  in  su rge-pro tection  devices. 
The cold-cathode gas trio d e  is useful for contro lling  re lays or in  keeping power 
consum ption  low during  s ta n d b y  periods.

P h o to tu b es a re  m ade sensitive to  u ltra -v io le t or in fra-red  lig h t b y  com bination  of 
facto rs effecting characteristics. T hey  can  be used  w ith  a lte rn a tin g  cu rren ts. Among 
circuit com ponents capacito rs an d  inductances have  im p o rta n t places. T he capacitor 
stores energy in  th e  form  o f stress in  th e  d ielectric ; an d  an  in d u ctance  sto res i t  in its 
m agnetic  field. T ransform ers m ay  be regarded  as an  inductance  in  c ircu it analysis. 
The use o f d irec t-cu rren t m oto rs for electronic con tro l is now  possible w ith  th e  elec
tron ic  tu b e , an d  w hen em ployed w ith  tu b es only, th e  co n stan t speed alternating- 
eu rren t m o to r is usua lly  used, th e  tu b es ac ting  m ere ly  as sw itches. G. A. C.

Safety Precautions.
1143. Penetron Quickly Determines Steel Thickness. Anon. Oil Oas J .,  30.6.45, 
44 (S), 106.— P en e tro n  equ ipm en t weighing only  40 lb . is a  device for m easuring the 
th ickness o f solids such as walls o f surge drum s, reac tio n  cham bers, an d  pressure 
vessels, and  for determ in ing  th e  levels an d  densities o f  liquids con ta ined  in  vessels 
an d  pipes. The P en e tro n  device m akes use o f electronic an d  ra d ia c tiv ity  principles, 
w hereby m a tte r  is bom barded  w ith  p en e tra tin g  rad ia tio n s an d  th e  in ten sity  of the 
re tu rn ed  ray s m easured . As th e  th ickness o f th e  sub ject m a tte r  increases, th e  back- 
sca tte rin g  o f th e  gam m a rays becom es g reater, an d  th e ir  recordings a re  in te rru p ted  by 
ca lib ra ted  curves for know n m ateria l. A  m icroam m eter m easures th e  cu rren t pro
duced in  a  d e tec to r b y  th e  rad ia tions, a n d  th e  in stru m en t is calib ra ted  on specimens of 
tu b in g  an d  fia t p la tes, to  convert read ings in to  w all thicknesses in  inches. Such 
curves have  to  be estab lished  only  once. M easurem ents can  be  m ade in  vessels 
con ta in ing  liquids p rov ided  a  correction  is m ade for th e  influence o f th e  fluid on the 
reading. B o u tin a  calib ra tions to  check th e  a p p a ra tu s  can  be  easily  m ade w ith  the 
se t o f concentric  ha lf-round  steel shells an d  th e  calib ra tion  curve prov ided  w ith  the 
equ ipm en t. The lim ita tions o f accuracy  are ap p ro x im ate ly  0-75 in . thickness for 
steel and  ap p ro x im ate ly  1 in. for alm ninium , an d  th e  accuracy  is w ith in  p lus or minus
3% .

T he P en e tro n  canno t be used for d e tection  o f p in  holes or p in -ho le-type corrosion, 
because it  m easures th e  average th ickness over a n  a rea  o f  ab o u t 1 sq. in ., no r does it 
d ifferen tia te  betw een com ponent layers o f lam inates . I n  m easuring  liqu id  levels 
th e  read ing  o f th e  in stru m en t will rem ain  co n stan t u n til i t  reaches a  p o in t opposite 
th e  level o f th e  liqu id  in  th e  con tainer, a t  w hich position  th e  m icroam m eter will 
ind ica te  an  increase in  th e  am o u n t o f back  sca tte red  rad ia tio n s due to  th e  presence of 
th e  liquid.

The m eth o d  m ay  be a d ap ted  to  con tro l liqu id  levels, an d  guage gas an d  liquids in 
sto rage ; an d  in  operations such as con tro l o f blending operations an d  ro u tin g  th e  flow 
of oil in pipe-lines. The P en e tro n  consists o f tw o m ain  p a rts , th e  h ead  an d  th e  control 
box. The head  contains a  rad ia tio n  source, d e tecto r an d  sh ie ld ; an d  a  pream plifier. 
I t  is connected  to  th e  contro l box which con ta ins th e  m easuring  c ircu it an d  power 
supply. The in stru m en t operates on 110 v. 60 cycle AC. G. A. C.
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P r o d u c t s .

Chemistry and Physics.
1144. Studies in Adsorption in Relation to Constitution. Part V. B. P . Gyani and  
P. B. Ganguly, J .  P hys. Chem., M ay 1945, 49 (3), 226-238.— The adsorp tion  of th e  
lower m em bers of th e  series o f alcohols, esters, and  ketones on active  silica gel has been 
m easured b y  a  s ta tic  m ethod, th e  gel being com pletely freed from  residual gases. 
Silica gel is a  pow erful adsorben t for all th e  vapours studied. The m axim um  capacity  
is as good as th a t  of th e  charcoals used  b y  Coolidge or Polanyi an d  Goldm ann. A t 
high re la tive  pressures th e  am ounts o f adsorptions are alw ays in  th e  inverse order 
of th e  m olecular w eights in  th e  sam e series of com pounds. These orders are n o t 
m aintained a t  lower re la tive  pressures, and  m ay  fu rth e r change according to  th e  
mode of p lo ttin g  adopted . E sters  and  ketones give sm ooth isotherm s ; those for th e  
alcohols reveal m ultip le  branches. The peculiarities in  th e  curves for alcohols have 
been explained on th e  basis of fo rm ation  o f surface com pounds. The capillary 
condensation theo ry  has been  exam ined afresh w ith  th e  help of th e  parachors of the  
compounds stud ied , an d  is n o t found to  app ly  sa tisfactorily  as fa r as th e  p resen t d a ta  
are concerned. A. H . N .

1145. Polymerization of Styrene under Various Experimental Conditions. J .  A bere, 
G. Goldfinger, H . N aidus, and  H . M ark. J .  Phys. Chem., M ay 1945, 49 (3), 211-225.—  
Polym erization of sty rene has been carried  o u t in  various solvents (particularly  
toluene, m ethanol, and  carbon tetrach loride) w ith  various am ounts o f benzoyl p e r
oxide as ca ta ly st a t  60° and  100“ C. in  various concentrations of th e  m onom er. I t  
is found th a t 'th e  polym erization  in  m ethanol shows certa in  irregularities, which are 
presum ably due to  th e  fo rm ation of a  gelatinous phase during  polym erization. The 
in itial overall ra te  o f th e  polym erization  increases w ith  m onom er concen tra tion  
som ewhat faster th a n  sim ple p ro p o rtiona lity  would require. A  m ethod  is ind icated  
to  show how  intrinsic viscosities of th e  polystyrene sam ples ob tained  can be used  to  
estim ate th e  num ber average polym erization  degree. The in itia l num ber average 
polym erization degree can  be expressed in  term s o f th ree  ra te  constan ts : ra te  of 
propagation, term ination , and  chain  transfer. The influence of th e  solvent on  th e  
las t of these is discussed. A. H . N.

1146. Equilibrium Spreading Coefficient of Amphiphatic Organic Liquids on Water.
E . H eym ann  an d  A. Yoffe. J .  Phys. Chem., M ay 1945, 49 (3), 239—245.— I t  is,show n 
th a t  th e  equilibrium  spreading coefficient, which according to  A ntonoff should be 
alw ays zero, is in  fac t a  sm all negative  q u a n tity  as revealed b y  several independent 
workers’ experim ents. T heoretical justification  for th e  rea lity  of th is  residual negative
q u an tity  is given in  th e  paper. A. H . N.

1147. Physical Properties of Light Hydrocarbons. M. L. Sm ith and  G. H . H anson. 
Oil O a sJ., 14.7.45, 44 (10), 119.— A tab le  o f physical properties of ligh t hydrocarbons, 
incorporating  th e  m ost recen t values, is given. Id ea l and  actu a l values for properties 
involving gaseous volum es are shown, th e  form er being those which would be obtained 
if  th e  hydrocarbon  vapours were ideal gases, and  th e  actu a l values include th e  
deviation  from  ideal gases. G. A. C.

1148. Heat of Evaporation. W . L. Nelson. Oil Gas J .,  26.5.45, 44 (3), 163.—Two 
diagram s show the  la te n t hea ts  of vaporization fo r paraffin, in term ediate , and  naphthene 
base and  cracked stocks, a t  th e ir boiling poin ts. The values for pressures o ther th a n  
a tm ospheric are shown. Two exam ples a re  worked o u t from  th e  figures.

G. A. C.

Analysis and Testing.
1149. Precision and Accuracy of Viseometry Using B.S.I. Tubes. Viscosity Panel of 
S tandard iza tion  Sub-Com m ittee No. 6 .—L ubrican ts. J .  In st. Petrol., Aug. 1945, 
31 (260), 239-247.— The resu lts of m easuring th e  v iscosity  of oils b y  certa in  tu b es in  
different laboratories an d  of determ ining th e  absolute v iscosity  b y  different m ethods

B  B
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in  various countries are discussed. A dynam ic qu a lity  con tro l te s t  is p roposed. A 
d iscrepancy is n o ted  betw een B ritish  an d  A m erican viscom etric  results .

A. H . N .

1150. New Viscometer for Determining the Viscosity of Petroleum Products at Low 
Temperatures. Yu. A. Pirikevich. S ym p . Vise. L iqu ids and Colloids, Acad. Sci. 
U .S .S .R ., 1944, 2, 141-144.— The viscosity  of oils a t  low (down to  —50° C.) tem p era 
tu res  is a  fac to r of w hich increasing  know ledge is necessary. P  our-po in t determ inations 
are, owing to  th e ir  em pirical n a tu re , u n sa tisfac to ry . A  XJ-tube ty p e  o f viscom eter 
is described, b ased  on th e  U bbelohde-H olde  ty p e , which, in  tu rn , is th e  basis of the 
s ta n d a rd  U .S .S .R . m eth o d  for k inem atic  viscosity . To avo id  hav ing  to  m ake  observa
tions th ro u g h  th e  cooling liquid, th ere  is p laced  over th e  oil (25 m l.) a  sm all am ount 
(5 m l.) o f dyed alcohol (m ethyl or e thy l). T he ra te  of m ovem ent o f th e  alcohol 
betw een m arks on th e  u p p er p o rtio n  of th e  v iscom eter tu b e  is observed, an d  indicates 
th e  ra te  of flow (i.e., v iscosity) o f th e  oil in  th e  capillary . I t  is p roved  th a t  mixing 
does n o t occur betw een th e  oil an d  th e  alcohol. T he v iscom eter is designed to  operate 
u n d er pressure. A ccuracy of m easurem ent is 0-5% . T he m eth o d  m ay  be adopted 
for m easuring  th e  v iscosity  o f d a rk  oils a t  norm al tem p era tu res , using  in  th is  case 
higher alcohols (buty l, am yl) as ind ica ting  liquids.

D im ensional deta ils and  d iagram m atic  lay -ou t of th e  a p p a ra tu s  are given. V. B.

1151. Viscosity and Pumpability of Oils at Low Temperatures. V. K. L im ar and 
V. G. Sidorov. S ym p . Vise. L iqu ids and Colloids, Acad. Sci. U .S .S .R .,  1944, 2, 145- 
154.— The necessity  for low -tem peratu re  ( — 40° C.) w in ter o p eration  o f I.C . engines 
requires knowledge of th e  flow properties o f lu b ricatin g  oils u n d er these  conditions. 
D eterm inations of viscosity  in  cap illa ry -tube  in stru m en ts, p a rticu la rly  u n d er pressure, 
is a  valuab le  guide and  m ore reliable th a n  th e  p o u r p o in t, b u t  does n o t fully  characterize 
th e  low -tem perature  flow. A  descrip tion  is given of a  lab o ra to ry  ty p e  (7-litre storage 
capacity) pum ping  in sta lla tio n  developed b y  th e  R esearch  D ep t., o f th e  R ed  Army 
Air Force. The pu m p ab ility  o f an  oil is expressed as w eight delivered pe r revolution 
o f th e  oil pum p. M easurem ents were carried  o u t a t  a  pressure  o f 6 kg ./cm 2. Five 
groups of lubricating  oils were exam ined : (1) lubes from  D ossori crude hav ing  equal 
p our po in ts b u t vary ing  viscosities a t  100° C. ; (2) lubes from  S u rakhan i paraffinic 
c rude hav ing  vary ing  p o u r p o in ts b u t ap prox im ate ly  equal v iscosities a t  100° C .;
(3) low-viscosity autom obile lubes w ith  equal pour p o in ts  a n d  v a ry in g  viscosities a t 
100° C .; (4) syn the tic  lubes of equal pour p o in ts an d  v a ry in g  viscosities a t  100° C .; 
and  (5) various grades of casto r oil. V iscosity  and  p our p o in ts for all oils are tabu la ted , 
and  for each group th e  p u m p ab ility  is p lo tte d  against th e  tem p era tu re . Sam ples of 
used  (50 hrs.) oils were also te s ted  : despite  an  increase in  viscosity , th e  pum pability  
was unaffected. A  3-m onths full-scale tria l, in  w in ter (— 2° C. to  —35° C.) conditions, 
o f th e  s ta r ta b ility  o f aero-engines show ed excellent agreem ent betw een laboratory  
d eterm ined  lim iting  p u m p ab ility  tem p era tu re  an d  lim itin g  tem p era tu re  for norm al 
s ta rta b ility . F o r oils of th e  sam e origin an d  p o u r p o in ts  th e  p u m p ab ility  tem peratu re  
decreases w ith  decrease o f v iscosity  a t  high (50° C. an d  100° C.) tem p era tu res . Anom al
ous viscosity  effects a re  insignificant for m ineral oils, b u t  m ark ed  in  th e  case of castor.

V. B.

1152. A Machine for Performance Tests of Anti-friction Bearing Greases. P . G.
E xline an d  S. A. F lesher. N a t. Petrol. N ew s, Technical Section, 3.1.45, 37 (1), R .25.— 
A  grease evaluation  m achine is described for te s tin g  th e  perform ance o f anti-friction  
bearing  greases in  ba ll bearings u n d er sim ula ted  service conditions. Speed, load, and 
tem p era tu re  can  be chosen an d  closely contro lled . T em pera tu res a re  au tom atically  
recorded, an d  give a n  ind ica tion  of grease fa ilu re  b y  a  sudden  rise. T he greases are 
also exam ined periodically  to  follow developm ents, an d  also to  declare grease failure 
if  th e  race  p a th s  a re  found  d ry  w ith o u t tem p era tu re  rise. T ypical exam ples o f notes 
tak e n  during  te s ts  are given to  illu stra te  th e ir  use in  ev alu atin g  th e  greases. The 
degree of te s t  re liab ility  is ind ica ted  in  tab les show ing resu lts  in  dup lica te  tests .

W . H . C.

1153. Testing of Greases for Ball-Bearings. S. R . P e th rick . J .  In s t. Petrol., Aug. 
1945, 31 (260), 246-254.— C onventional m ethods for tes tin g  greases a re  o f l it t le  assist-
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ance in  th e  selection of greases for p a rticu la r applications. Tests on lim e-base 
greases should include : (1) flow m easurem ents a t  various ra tes  of shear and  a t  various 
tem pera tu res ; (2) an  oxidation  te s t w ith  an  exam ination  of th e  oxidation  p ro d u c t; 
and  (3) a syneresis te s t involving capillary action. Soda-base and  lith ia  base greases 
v ary  w idely in  tex tu re , cohesion, and  adhesion, and  some m ethod  of m easuring these 
properties is desirable. The com bined cohesion and  adhesion properties can be exam ined 
by m easurem ents o f th e  to rq u e  exerted  on th e  housing of a  ro ta tin g  bearing, w hen the 
la tte r  is p a r tly  filled w ith  grease. A  suitable ap p ara tu s for to rque  m easurem ents is 
described. A  churning te s t followed by  to rque  m easurem ents gives useful inform ation 
on th e  s tab ility  o f a  grease. A. H . N.

1154. High Temperature, High-Pressure Rheometer for Plasties. H, K. N ason, 
J . A p p l. Phys., Ju n e  1945, 16 (6), 338-343.— A m odified B ingham -type rheom eter, 
designed for operation  a t  tem pera tu res up  to  500° F . and  a t  pressures up  to  2000 p .s.i., 
is described. In terchangeable  orifice p la tes perm it wide va ria tio n  of shear conditions. 
W ith  th is in stru m en t flow properties m ay  be studied  under conditions approxim ating  
those encountered  in th e  actu al processing of therm oplastics— e.g., by  m olding or 
extrusion. T ypical resu lts are p resen ted  for cellulose aceta te, polystrene, and  po ly
vinyl resin  plastics, an d  correlation w ith  p ractica l experience is po in ted  out. The 
instrum ent is slow, an d  th is  lim its its  usefulness for o ther th a n  research investigations.

A. H . N.

1155. A.S.T.M. and T.B.P. Curves. W . L. Nelson. Oil Gas J .,  2.6.45, 44 (4), 107.—  
A correlation curve is given from  which th e  true-boiling-point d istillation  tem p era 
tu res of hydrocarbons can be ob tained from  th e  A.S.T.M. d istillation  tem peratures. 
A second figure shows th e  A.S.T.M. curves of av ia tion  gasoline, m otor n ap h th a , 
kerosine, and  diesel fuel oil superim posed on th e  true-boiling po in t curve of th e  crude 
oil from  which th ey  were derived. G. A. C.

1156. Life Testing of Lubricating Oil. H. C. Mougey. N at. Petrol. News, Technical 
Section, 3.1.45, 37 (1), R.49.-—R outine te s ts  of lubricating  oils have some value for 
such purposes as th e  checking of deliveries w ith  specification and  th e  control of m an u 
facture  ; and  some afford a  certa in  am ount of correlation w ith  perform ance in  service, 
b u t th ey  do n o t give an y  inform ation  as to  th e  perform ance o f a n  oil under th e  p ractical 
conditions of its use. T he im portance of oxidation  te s ts  and  th e  influence of 
catalysts w ith  th e  different m etals and  in  different am ounts, and  effects of inhibitors 
carried over from  a  previous oil th rough  inefficient cleaning, are discussed. C orrela
tio n  betw een lab o ra to ry  te s ts  an d  bench engine tes ts  and  w ith  service tes ts  for p e r
form ance evaluation  are discussed. The U.S. A rm y and  N avy  have specifications of 
lubricating  oils for a  v a rie ty  of engines which include conventional lab ora to ry  te s ts  
for classifying th e  oils and  bench-engine te s ts  to  help in  predic ting  th e  perform ance 
under actual service conditions. These specifications include te s ts  of th e  oils on the  
following engines, w hich are briefly described as to  operating  conditions, ex ten t, 
character, an d  purpose of th e  te s t : L I , L2, L3 C aterpillar t e s t s ; L4 Chevrolet t e s t ; 
L5 General M otors Diesel tes t. B y  a com bination of such tests , predictions of th e  
perform ance o f an  oil. can  be m ade. The te s ts  cover inform ation  re la tive  to  ring 
sticking, w ear, and  detergency, in  a  diesel oil : detergency and  bearing corrosion, 
resistance to  ox idation  and  form ation  of varn ish  or sludge in  gasolines, etc.

W . H. C.

1157. Determination of Mercaptan Sulphur in Calorimetric Bomb. E , D ittrich . 
Refiner, Ju n e  1945, 24 (6), 221-222.— A fter a  discussion o f experim ental d a ta , it  is 
concluded th a t  low-weight a liphatic  m ercap tans can only be accurately  determ ined 
in th e  calorim etric bom b by  em ploying in itial oxygen pressures of a t  least 35 atm . ; 
the  m ercaptaifs m ust be h ighly dilu ted . U sing concen tra ted  m ercaptans, th e  m ethod 
of G rote and  K rekeler (com bustion in quartz  tubes) is also still excellent. A. H . N.

1158. X-Ray Diffraction. Part 3. F . G. F irth . Refiner, Ju n e  1945, 24 (6), 223-226. 
— As X -ray  diffraction reveals s truc tu re , i t  m ay  be used for any  of th e  following 
purposes in  suitable cases : (1) Simple chem ical identification ; (2) Phase identifica
tion , q u a lita tive  an d  q u an tita tiv e , w ith  two or m ore identities p re se n t; (3) D eter -

B B 2
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in itiation  of la ttic e  p a ra m e te rs ; (4) Q u an tita tiv e  d e te rm in a tio n  o f solid  o r m u tu a l 
so lu b ility ; (5) A verage p a rtic le  size ev a lu a tio n ; (6) P a rtic le  size d is trib u tio n  
s tu d ie s ; (7) O rien ta tion  in  solid m ateria ls a n d  co rre la tion  w ith  m echan ical and
oth er d a t a ; (8) M olecular-w eight d e te rm in a tio n  (especially in  th e  case o f  high-
m olecular-w eight m ateria ls such as p ro te in s ) ; (9) S tress analysis in  m e ta ls ; (10) 
Grain-size d e te rm in a tio n ; (11) S tru c tu re  d e te rm in a tio n ; (12) O rder-d isorder pheno
m ena  s tu d ie s ; (13) A tom ic d is trib u tio n  in  am orphous substances such  as glasses. 
The use of X -ra y  diffraction in  hydro carb o n  stud ies is v e ry  briefly  ind icated ,

A . H . X.

G as.
1159. Increasing Propane Recovery in Existing Natural Gasoline Absorption Plants.
P . W . Bell. Refiner, Ju n e  1945, 24 (6), 227-229. Paper Presented before California  
N atura l Gasoline Association .— A  sum m ary  is g iven  o f th e  p rob lem  o f increasing 
propane  recovery  in  ex isting  gasoline ab so rp tion  p lan ts . P o u r th in g s a re  discussed 
th a t  can  be done w ith o u t m ak ing  expensive o r rad ica l changes, a n d  w ith  a  m inimum 
of shu tdow n tim e. These are : U se o f a  lig h te r ab so rp tio n  o i l ; use o f refrigeration 
on  th e  lean  oil an d  rich  gas deethan izer o v e rh e a d ; use  o f  s ta b ilizer b o tto m s recycle 
to  th e  still final co n d en ser; use o f th e  deethan izer con tro l m e th o d  as described.

A. H . X.

Engine Fuels.
1160. Postwar Internal Combustion Engines and their Fuels. T . B. RendeL Nat. 
Petrol. N ew s, Technical Section, 3.1.45, 37 (1), R .66 .— In tem al-co m b u s tio n  engines 
a n d  th e ir  fuels are discussed u n d er th e  sections : (1) S p a rk  ignited engines, (a) aviation 
gasolines, (6) m o to r gasolines, (c) t ra c to r  fu e ls ; (2) Compression ignition engines, (a) 
h igh-speed ty p es , (6) in tem al-com bustion  tu rb in es, (c) m ed ium  a n d  low -speed types. 
T he fuels a re  also considered from th e  v iew poin t o f  p o st-w ar engine developm ents and 
econom ic refinery operations in  th e  p ro d u c tio n  o f fuels from  th e  crude m aterials 
available. C o-operative research  problem s are  discussed, m ost im p o rta n t is inform a
tio n  w ith  respec t to  : (1) th e  developm ent o f  m ethods o f m easu ring  d e tona tion  to 
ren d er th em  m ore ex ac t a n d  rep ro d u c ib le ; (2 ) th e  m eans o f in te rp re tin g  laboratory  
ra tin g s o f oc tane  num bers in  te rm s o f a c tu a l engine perform ance. Pre-ignition  is 
an o th e r sub jec t on  w hich w ider in fo rm ation  m ay  help  in  o b ta in ing  h igher efficiencies.

W . H . C.

Lubricants.
1161. Current Lubrication Problems. P . H. Moore. Petrol. T im es, 4.8.45, 49 (1253), 
605.— “ Oiliness,” th a t  p ro p e rty  o f  a  lu b rican t w hich  reduces friction , is im parted  
b y  com pounds con ta in ing  active  p o lar m olecules, an d  w hich  adhere  to  th e  m etal 
surface.

T he effect o f tem p era tu re  on  a n  oil is im p o rta n t, an d  chem ical com position influences 
th e  v iscosity  index. I t  has been  fo u n d  th a t  v iscosity  increases considerably  as the 
p ressure  is ra ised , a n d  freq u en tly  th e  oil o f  th e  b e s t tem p era tu re /v isco sity  character
istics h as th e  lower v iscosity  increase u n d e r pressure.

S u b trac tiv e  refining h as led  to  th e  use o f ad d itives in  m aking  th e  h ighest-quality  
lu b r ic a n ts ; sm all q u an titie s, fo r instance, o f frobu tane  polym ers increase th e  viscosity 
a n d  v iscosity  index.

Two classes o f  ad d itives have  been  developed to  assist in  lu b rica tio n  u n d e r pressures 
in  th e  o rder o f  400,000 lb . p e r  sq. inch. One class con tains su lp h u r o r chlorine, 
or b o t h ; th e  su lp h u r or chlorine form ing a  m eta l su lph ide o r chloride w hich  serves as 
an  an ti-w elding agen t. T he m olecule should  be labile. T he second class have  been 
prev iously  m en tioned  as agen ts w hich im p art oiliness.

L u b rican ts  m u st rem ain  flu id  a t  an y  tem p era tu re  for w hich  th e y  a re  requ ired , and 
p o ur-po in t depressors such as w ax  phenols w hich p re v en t th e  fo rm atio n  o f large wax 
c ry sta ls a re  added.

L acquering  of p istons, ring-stick ing, a n d  sludge form ation , p a rticu la rly  in  h igh
speed diesel engines, a re  com bated  b y  ad d itio n  o f de te rgen ts, th e  fu n c tio n  o f which 
i t  is to  disperse sm all particles. Calcium  p h en y l s te a ra te  a n d  b a riu m  a n d  other 
soaps o f  th e  n ap h th en ie  acids a re  successful d e te rg e n ts ; m an y  com pounds a re  sa tis
fac to ry  b y  lab o ra to ry  te s ts , b u t  fa il in  service.
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A lubricating  oil is sub ject to  ox idation  in  use, and  com pounds such as tr i-b u ty l 
p hosphite  a re  added  to  absorb  th e  oxygen, or th e  inh ib ito r renders im po ten t m etals 
exciting th e  ox idation  reaction .

A  refined lubricating  oil develops corrosive properties in  use, an d  su lphur or phos
phorus com pounds are added  to  p rev en t th is  an d  cylinder corrosion.

M ulti-functional add itives im p a rt two or m ore different p roperties, b u t  th e ir  use is 
open to  question.

The use o f add itives will increase, th e  increase in  cost o f th e  oil being m ore th an  
offset b y  b e tte r  perform ance. G. A. C.

1182. Problem of Engine Deposits. A, L ahiri, Z. K arp ińsk i, and  E . W . J .  Mardles. 
J . In st. Petrol., Aug. 1945, 31 (260), 27-302.— A  description o f rheologieal m ethods 
found useful in  investigating  th e  problem  of engine deposits is given. M easurem ents 
have been m ade of th e  specific v iscosity  o f : (a) dispersions o f aero-engine deposits 
and oxidised oil p roducts to  d e te rm ine m olecular w eights and  asym m etry  o f th e  
constituen t p a r tic le s ; and  (6) of carbon dispersions in  oils and  non-aqueous m edia to  
m easure th e  degree o f flocculation. The flow behaviour o f m ineral oils oxidizing a t  high 
tem peratu res has been stud ied , using a  coni-cylindrical ro to r fitted  w ith  small vanes 
imm ersed in  th e  oil an d  operated  b y  w eights acting  over a  pulley. I t  has been found 
th a t  rig id ity  developed slowly a t  first w ith  tim e, th e n  th e  oxidizing oil suddenly 
gelated w hen th e  concentra tion  and  degree o f polym erization  o f th e  oxidized p roducts 
reached a  critical value. This behav iour was confirm ed b y  m easurem ents m ade w ith  
a tackm eter. The ten dency  of an  oil to  deposit soot an d  o ther com bustion de tritu s 
in  suspension has been m easured  from  : (a) torsional rig id ity  and  yield  v a lu e s ; and
(6) sedim entation  ra te s  an d  volum es. I n  general, a  h igh degree of flocculation of 
carbon black, etc ., resu lts  in  h igh  specific viscosity , Mgn-ooO i m i t a t i o n  ra te s  and  
volumes, an d  h igh rigidities an d  yield values of th e  suspensions. -a . H . N.

1163. Lubrication of Metal Surfaces by Fatty Aeids. F . P . Bowden, J .  N . Gregory, 
and  D. T abor. Nature, 28.7.45, 156 (3952), 97.— H ard y  w as th e  first to  investigate 
system atically  bou n d ary  lubrication , and  show ed th a t  th e  friction  was a  function  of 
separate con tribu tions b y  th e  solid surfaces, th e  chem ical series to  w hich th e  lub rican t 
belonged, and  th e  n u m b er o f carbon atom s in  th e  chain. L a te r  w orkers on s ta tic  
friction d id  n o t fu lly  confirm  H a rd y ’s assum ption th a t  friction betw een un lubricated  
surfaces is due to  th e  surface fields o f force. M easurem ents of k inetic  friction  also 
show th a t  th ere  is no  linear re la tion  betw een friction  and  chain-length, b u t  a  rap id  
decrease in  th e  coefficient o f friction  to  a  constan t value of ab ou t 0-1 as th e  chain- 
length increases.

I f  th e  friction  is m easured  in  an  ap p ara tu s which preven ts th e  “ stick-slip ”  m otion, 
th e  effect o f th e  chain-length  o f th e  lu b rican t m ay  be dem onstra ted . W ith  short- 
chain fa tty  acids th e  m otion  proceeds in  “ stick-slip ”  an d  w ear o ccu rs; b u t sm ooth 
sliding occurs, friction  falls, and  w ear is appreciably  reduced w hen th e  chain reaches a 
certain  length . This tran s itio n  w ith  steel surfaces occurs a t  a  m olecular w eight of 
abou t 100.

E xperim ents carried  o u t on  films o f stearic  acid deposited on th e  m eta l from  a 
surface of ta p  w ater, w hich m ay  consist o f th e  calcium  soap ra th e r  th a n  th e  fa tty  
acid, showed th a t  a  certa in  am ount of w ear of th e  m eta l surfaces tak es place even w ith  
th e  th ickest m olecular films.

I n  th e  lubrication  o f m etals b y  fa tty  acids, th e  first adsorbed layer is responsible 
for th e  lubrication  observed.

The effect of tem p era tu re  on th e  lubricating  properties of b o undary  lub rican ts is 
im p o rtan t. W ith  m ineral oils a t  tem pera tu res above 200° C. ox idation  occurs, th e  
p roducts a re  adsorbed a t  th e  m eta l surface an d  im prove th e  lubrication , b u t a t  high 
tem perature, a fte r prolonged heating , th e  lubricating  properties deteriorate.

A t lower tem pera tu re , on  w arm ing th e  steel surface to  70° C., th e  m otion  changes 
from  continuous sliding to  “ stick-slip ” ; on  increase of tem p era tu re  th e  friction 
rises and  an  increase in  w ear o ccu rs ; an d  those changes a re  reversible on cooling. 
These resu lts show th a t  th e  first m onolayer is responsible for th e  lubricating  properties 
o f th e  lub rican t and  for th e  phenom enon associated w ith  th e  m easurem ents o f th e  
transition  tem pera tu re .

Investigations b y  H ughes and  W hittingh 'am  show th a t  th e  lubricating  properties
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of th e  f a tty  acids depend m arked ly  upon  th e  n a tu re  of th e  m eta l, (a) u p o n  which 
chem ical a tta c k  is ab sen t or is b arely  detectab le , and  (b) upon  w hich  chem ical a tta c k  is 
m arked .

F a t ty  acids are only effective as lu b rican ts w hen th e  m etallic  soap is fo rm ed  as a 
resu lt of chem ical reac tion  betw een  th e  m eta l and  th e  f a tty  acid.

The physical p roperties an d  tex tu re  o f th e  lu b ricatin g  film is im p o rta n t, experim ents 
w ith  sodium  s tea ra te  on  steel surfaces illu stra tin g  th is . I n  b o u n d a ry  lub rication  the  
fric tion  is g rea tly  influenced b y  th e  p rop erties  o f th e  m eta ls  concerned. Plastic  
flow of th e  m eta ls occurs w hen lu b rica ted  m eta l surfaces a re  in  con tac t, an d  the  
lu b rican t film  h as to  reduce th e  am o u n t o f m etallic  co n ta c t be tw een  th e  surfaces by 
in terposing  a  layer th a t  is n o t easily p e n e tra te d  an d  possessing a  re la tive ly  low shear 
s tren g th . F a t ty  acids are only sligh tly  m ore effective w hen applied  to  unreactive 
surfaces th a n  sa tu ra ted  h y d ro c a rb o n s ; b u t  th e y  are m uch  m ore effective a t  heavy 
loads and  h igh  tem p era tu res  in  th e  form  of m etallic  soaps, because th e  softening 
p o in ts  o f th e  soaps a re  ve ry  m uch  h igher th a n  those  of th e  p u re  acids. W hen the 
soap film has a close coherent tex tu re , is evenly deposited  over th e  surface, an d  is well 
adsorbed, th e  b est resu lts  are ob tained . A ny  so lven ts p re sen t m ay  cause disruption 
of th e  film.

The frictional behav iour o f soap films resem bles th e  lu b ricatin g  properties of th in  
films of soft m eta ls deposited  on  h a rd  su b stra tes . G. A. C.

1164. Frictional Properties of Some White Metal Bearing Alloys- The Role of the 
Matrix and the Hard Particles. D . T abor. J . A p p l. P iiys., J u n e  1945, 16 (6), 325- 
3 3 7 .— A previous p ap er has described an  investiga tion  o f th e  fric tional p roperties of 
alloys of th e  copper-lead  t y p e  w h i c h  consist o f a  h a rd  m a trix  (copper) in  which are 
dispersed particles m ate ria l (lead). I t  w as show n th a t  th ese  alloys function
b y  th e  ex trusion  and  sm earing o f th e  so ft phase over th e  h a rd  m atrix , so providing 
xi^tAllic-film lubrication . This p ap er describes experim ents on  a  ty p ica l lead-base 
bearing alloy w hich consists o f a  soft m a trix  in  w hich are  d ispersed  num erous hard 
crystallites. M easurem ents o f th e  friction  w ere m ade  a t  room  tem p era tu re  and  a t 
elevated  tem p era tu res for clean an d  for lu b rica ted  surfaces. Com parison w ith  a 
special alloy consisting of th e  m a trix  m ate ria l alone show ed th a t  th e  h a rd  particles 
p layed  no appreciable p a r t  in  th e  basic frictional an d  w ear p rop erties  of th e  bearing 
alloy. I t  is suggested th a t  th e  frictional behav iour o f th e  bearing  alloy is determ ined 
essentially  b y  th e  p roperties of th e  m atrix  m ate ria l itself, a lth o u g h  in  p rac tica l running 
operations th ere  m ay  be o th er p roperties w hich determ ine th e  su itab ility  o f th e  alloy 
for use in  bearings. Sim ilar experim ents a re  described on a  ty p ic a l tin -base  bearing 
alloy an d  a  corresponding tin -base  “ m a trix  ” alloy. A. H . N.

1165. A Rational Basis for the Viscosity Index System. Part 1. E . W . H ard im an 
and  A. H . N issan. J .  In st. Petrol., Aug. 1945, 31 (260), 255-270.— Anom alies are 
n o ted  in  th e  p resen t scale for oils hav ing  viscosity  indices exceeding 130. E quations 
and  graphs are th en  used  to  derive a  m odified scale w hich elim inates these  anomalies.

A. H . N.

1166. Lubricating Greases. A. S. C. Law rence. J .  In st. Petrol., Aug. 1945, 31 (260), 
303—314.— A general descrip tion  o f th e  physical chem istry  of greases is given. P ep ti
za tion  an d  stru c tu re  are discussed. A. H . N.

Special Hydrocarbon Products.
1167. Isomerization of Normal Heptene. A. D . P e tro v  an d  V. I .  Shchukin. Oil Gas 
J .,  20.1.45, 43 (37), 77. (T ransla ted  b y  J .  G. Toplin  from  Zurna l Obshchei K him ii, 
1941, 11, 1092-1095.)— Isom erization  o f norm al h ep tene  an d  no rm al octene to  produce 
b ranched-chain  hydrocarbons has been m ade with!1!* v iew  to  estab lish  th e  difference 
betw een th e  behaviour of olefins of odd an d  of even num bers of carbon  atom s. The 
experim ents were conducted  using phosphoric acid as ca ta ly st, an d  u nder conditions 
w hich would, as fa r as possible, reduce or elim inate th e  fo rm ation  of b y -p roducts by 
polym erization . T he p ro ducts o f th e  isom erization were frac tio n a ted  an d  then  
exam ined and  analysed, before and  a fte r : (a) o x id a tio n ; (6) ch lo rination  b y  the  
Schaarsehm idt-M oldavskii m e th o d ; an d  (c) hydrogenation . T he isom erization
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p ro duct from  th e  «,-heptene was hydrogenated  and  its R ahm an  spectrum  investigated , 
which established th e  presence of 3-m ethylhexane and th e  absence of 2-m ethylhexane. 
The au th o rs conclude th a t  w ith  n-heptene th e  transfo rm ation  to  th e  branched-chain 
hydrocarbon  is accom plished b y  th e  following bond rearrangem ent :

C -C -C -C -C -C = C  ^  C -C -C -C -C =C -C  >- C-C-C-C=C-C-C — >  C-C-C=C-C-C

c
producing m ethy ld ie thy le thy lene. The steps in  th e  izom erization of w-octene are

C-C-C-C-C=C-C
shown to  produce d im ethy lbu ty lethy lene, | . These steps are sim ilar

C
to  those reported  in  a  previous pap er on th e  isom erization of ano ther hydrocarbon
containing an  even num ber of carbon atom s— viz., n -h ex en e : C -C -C -C -C =C  >-
C-C-C-C=C-C >- C-C=C-C-C

. Isom erization  of th e  tw o hydrocarbons containing an
C

even num ber of carbon a tom s lead to  th e  fo rm ation  of 2-m ethyl-2-alkenes, whereas 
the  isom erization of th a t  contain ing  an  odd num ber of carbon a tom s lead to  th e  
form ation of 3-m ethyl-3-hexene. W . H . 0 .

1168. Concentrated Insecticides. A. W . L indquist, H . O. Schroeder, an d  E . P . 
Knipling. Soap, 1945, 21 (7), 109.— T ests on house flies and  m osquitoes exposed in 
cages to  kerosine-based sprays containing pyre th rum , D .D .T ., or m ix tu res have 
shown th a t  sm all quan tities of h ighly concentra ted  sprays are equally  as effective as 
larger quan tities o f m ore d ilu te sprays containing th e  sam e am oun t of tox ican t. The 
necessary distribu tion  of th e  m ore concentra ted  solution can be ob tained  w ith  a  dom estic 
type  sprayer if  a  0-017-in. capillary  tu b e  is su b s titu ted  for th e  re la tively  large siphon 
tube. U sing a  pocket-size sprayer of th is  type, th e  sam e to x ic ity  was ob tained  w ith  
1 ml. of a spray  containing 10% of D .D .T. as w ith  3-3 gm. of aerosol from  a  bom b 
containing 3%  of D .D .T ., w hereas w ith  an  ord inary  dom estic sprayer a lower knock
down (bu t a sim ilar 24 kill) was obtained. E xposure  of th e  insects a fte r th e  sp ray  had  
been allowed to  se ttle  gave a lower kill in  th e  case of th e  dom estic sprayer, indicating 
the  g reater rap id ity  of se ttlem en t of th e  drops. C. L. G.

1169. Mode of Entry of Contact Insecticides. W . H . P o tts  and  F. L. V anderplank. 
Nature, 28.7.45, 156, 112.— I t  has been generally assum ed th a t  w hen using con tact 
insecticides i t  is necessary to  bring  th e  poison in to  m axim al con tact w ith  th e  body of 
th e  insect. W ork on tsetse-fly  contro l has shown, however, th a t  con tact of th e  feet, 
particu larly  if  th e  pulvilli are well developed, for 2 to  5 sec. w ith  p y re th ru m  or D .D .T. 
on cattle  hide is fa ta l. The rap id  paralysis induced b y  p y re th ru m  excludes th e  
possibility of the  rem oval of th e  poison to  th e  spiracles in  an  a tte m p t to  get rid  of it. 
The n a tu re  of th e  adhesives (gum, w ax resin, etc.) used w ith  th e  toxic m ateria l, also 
precludes th e  possibility  of d irect en try  th rough  th e  spiracles. C. L. G.

1170. Effect of Pretreatment on the Toxicity of Insecticidal Films on Building Surfaces.
P. S. H ew lett and  E . A. Park in . N ature, 1945, 155, 755.— The to x ic ity  to  flour 
beetles of films of solutions of p y re th ru m  e x trac t in  w hite oil has been shown to  v a ry  
according to  th e  ty p e  o f surface sprayed. Thus on rough deal and  brick  high kills 
are given, whereas on lim e-washed brick, concrete, and  cem ent little  or no kills are 
given. Decreasing th e  degree of p en etra tio n  of th e  solution in to  th e  surface b y  p re 
trea tm en t w ith  size, gelatin, sta rch , etc., g reatly  increased th e  toxicity . C. L. G.

1171. Insecticidal Action of D.D.T. J .  R . Busvine. N ature, 11.8.45, 156, 169.—
Two theories th a t  have been pu+ 'b rw ard  to  account for th e  tox ic ity  of D .D .T. : (1) 
th a t  of Dr. Lauger, in  which th e  linked p-chlorbenzene rings are considered th e  toxic 
constituen t while th e  — CC13 group im parts lipoid so lub ility ; and  (2) th a t  of Dr. 
M artin, which is th e  reverse, on th e  basis th a t  th e  CC13 group m ay split off HC1 a t the  
v ita l centres. Investiga tions of th e  to x ic ity  to  lice and  bed-bugs of a  num ber of 
com pounds analogous to  D .D .T. have shown th a t  th e  re la tively  highly toxic d im ethoxy 
com pounds have only a  slow ra te  of hydrolysis, while there  appears to  be no connection
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in  general betw een to x ic ity  an d  so lub ility  (in olive oil an d  w hite  oil). I t  is considered 
possible th a t  th e  shape an d  size o f th e  m olecule are im p o rtan t. C. L. G.

1172. Tar Product Sprays. Anon. Chem. T . J . ,  17.8.45, 117, 184-— E xperim en tal 
ta r  deriva tive  sprays TAC2 an d  TAC4 have  been  developed for k illin g p o ta to  haulm s. 
These are four tim es as expensive as su lphuric  acid, ap p lication  costing £2 p er acre, 
a n d  are  a b o u t 10%  less efficient, b u t  a re  nearly  as ra p id  in  action , an d  m uch  more 
convenien t to  handle. As a  resu lt of tr ia ls  carried  o u t la s t y ea r b y  th e  A gricultural 
R esearch  Council an d  th e  D .S .I.R ., an  im proved  p ro d u c t (TAC 36C) h as been  developed 
w hich has little  or no  effect on th e  skin, m ixes m ore read ily  w ith  w ater, an d  gives a 
b e tte r  h au lm  k ill. C. L. G.

1173. Toluole Purification. An Azeotropic Distillation Process. Anon. Chem. Tr. J ., 
1945, 117, 110.— E .P . 569,405 of 1942 and  569,416 o f 1943, g ran ted  to  W oodhall- 
D uckham , L td . ,  H . M. Spiers, an d  W . J .  C hadder describes th e  con tinuous separation 
of non-arom atic  hydrocarbons from  toluole b y  azeotropic d istilla tion  w ith  a n  aqueous 
a lipha tic  alcohol ( > 3  carbon  atom s). T he frac tio n a tin g  colum n con ta ins a  stripping 
an d  a  rectify ing  section  an d  produces (a) w ater, (6) to luene, an d  (c) a  non-arom atic 
hydrocarbon-alcohol d istillate . T he ad d itio n  o f (a) to  (c). causes sep ara tio n  of the 
non-arom atic  hydrocarbons, w hich m ay  be fu rth e r t re a te d  to  rem ove alcohol, the 
aqueous alcohol being  re tu rn ed  to  th e  colum n. A n  exam ple is g iven  o f th e  recovery 
o f to luene o f sp. gr. 0-8699 from  a  low -grade n itra tio n  to luo le  co n ta in ing 86-5% 
to luene, using  m eth y l alcohol contain ing  2 0 %  of w ater.

T he la te r  p a te n t describes a m odification in  w hich w ater, su b s tan tia lly  free from 
alcohol, is rem oved w ith  hydrocarbons, sep ara ted , an d  th e  la t te r  re tu rn e d  to  the 
colum n. C. L. G.

1174. Physical and Chemical Properties of Butadiene. A non. Beflner, Ju n e  1945, 
24 (6), 230-231.— P hysical and  chem ical p rop erties  o f b u tad ien e  a re  tab u la te d  and 
graphed . A . H . N.

Derived Chemical Products.
1175. Use of Chemicals by the Petroleum Industry. R . R eu te r . N a t. Petrol. News, 
Technical Section, 3.1.45, 37 (1), R .76.— A  v e ry  large expansion has ta k e n  place in  the 
volum e and  d iversity  of chem icals used  in  th e  pe tro leum  in d u s try  owing to  th e  war. 
This article  reviews th e  sub ject u n d er th ree  sections : c a ta l j js ts ; in h ib ito rs and  addi
tiv es ; a n d  processing chem icals, an d  discusses th e  q u an titie s , shortages, substitu tes 
an d  new  m ate ria ls  an d  ty p es being used.

S yn the tic  cata ly sts , used in  th e  fluid an d  H o u d ry  processes an d  th e  h ead  catalyst, 
are  chem ically v e ry  sim ilar— i.e., th e y  a re  classed as silica gels. T heir physical 
form s are, however, different, th e  fluid ca ta ly s t being  a  fine pow der, th e  H oudry 
cata ly st, pelle ts an d  th e  b ead  ty p e , spheres. T he T herm ofor c a ta ly s t is a  trea ted  
n a tu ra l clay in  th e  form  o f pellets, b u t  th e  syn th e tic -h ead -ty p e  ca ta ly s t is sometimes 
used. I t  is th o u g h t th a t  a fte r  th e  w ar, w ith  lower octane dem ands, tre a te d  na tura l 
clays m ay  com pete w ith  sy n th e tic  cata ly sts .

A lum inium  chloride and  hydrogen  chloride a re  discussed in  re la tio n  to  butane 
isom erization.

The use an d  advan tages o f sulphuric an d  hydrofluoric acids for a lk y la tio n  w ork are 
com pared and  discussed, an d  th e  form er as to  refining, and  th e  d isposal or regeneration 
of w aste  from  th e  angle o f spen t a lk y la tio n  acid. P hosphoric  acid  or its  sa lts are 
used for cum ene m anufactu re  or for copolym erizing lig h t olefinic gases to  u n sa tu ra ted  
liquids— octenes— w hich are h y d rogenated  to  octanes.

N ickel and  tu n g sten  form  th e  principal ingred ien ts in  hy d ro g en atin g  ca ta ly s ts ; 
fo r dehydrogenation , th e  oxides o f chrom ium  an d  m olybdenum  w ith  som e iro n  com
pounds are th e  m ain  com ponents o f th e  ca ta ly sts  used, e.g., fo r b u tan e — b u ty len es; 
bu ty lenes— b u tad iene  ; nap h th en ic  hydrocarbons— toluene (hydro-form ing).

Inhibitors and A dditives. T e trae th y l lead  an d  gum  inh ib ito rs fo r gasolines are 
discussed. A dditives for oiliness, detergency, d ispersancy, an ti-o x id an t a re  discussed. 
A new  in h ib ito r for anti-foam ing is a n  organic silicon com pound recen tly  m anufactu red . 
R esearch  on add itives is briefly  review ed. W ate r corrosion inh ib ito rs a re  of economic
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im portance. W ater trea tin g  has become m ore and  m ore a  com plex science. Chemi
cals now used for th e  purpose include silicates, phosphates and  chrom ates. Complex 
organic com pounds o f chrom ium  w ith  certa in  sugars have  been found effective in  v ery  
low concentra tion . In  some cases a fte r a  large in itial dose a  concen tra tion  as low as 
5-10 p a r ts  pe r m illion has been sufficient to  m ain ta in  th e  p ro tection . Sodium  n itr ite  
is used to  in h ib it corrosion due to  w a ter in  pipes, etc.

Process chem icals, caustic soda, clays-bauxite  an d  p repared  alum ina, e tc ., are 
reviewed. A w ide v a rie ty  o f solvents for solvent refining processes and  chem icals for 
fire fighting are briefly reviewed and  discussed. W . H . C.

1176. Texas Refinery Unit Producing Allyl Chloride for Pharmaceuticals and New 
Type Plastics. Anon. N at. Petrol. News, 11.7.45, 37 (28), 38.—A new u n it has been 
opened a t  th e  Shell Oil Co., D eer P a rk  R efinery, Texas, for th e  p roduction  of allyl 
chloride an d  allyl alcohol. The m ain  uses for th e  allyl p roducts include th e  m an u 
facture o f drugs and  pharm aceu ticals (e.g., cyclopropane an d  b a rb itu ra tes), syn thetic  
m ustard  oil, and  p lastics (polyallyl com pounds and  allyl starch , etc.).

C. L. G.

Coal, Shale and Peat.
1177. Shale-Oil Emulsions and Sludges. G. E . M apstone. Refiner, Ju n e  1945, 24 (6), 
209-219.— The discussion is d ivided in to  tw o sections. The first deals w ith  th e  
form ation and  s tab ility  o f th e  em ulsion. I n  sum m ary  : (1) The lower th e  specific 
g rav ity  of th e  oil th e  less th e  tendency  to  em ulsion form ation  and  th e  lower th e  stab ility  
of any em ulsion form ed ; (2) W hen th e  oil and  w ater are m ixed together m echanically, 
emulsification is p ro m o te d ; (3) Increase in  tem p era tu re  increases th e  ra te  of resolution 
of th e  emulsions and  th is  effect can  be a ttr ib u te d  m ainly  to  th e  decrease in  th e  viscosity 
of th e  o i l ; (4) The presence of carbonaceous solid particles (called BS) in  th e  oil 
strongly stabilizes th e  emulsions ; (5) The ash  con ten t of th is  BS neutralizes its ac tiv ity  
when com prising 75 to  80%  of th e  solid w e ig h t; (6) The ra te  of separation  of w ater 
from th e  emulsions depends ra th e r  on th e  drop size of th e  dispersed w a ter th a n  on the  
am ount p resen t (Stokes’ la w ); (7) The tendency  for em ulsion fo rm ation and  emulsion 
stab ility  increase an d  decrease w ith  th e  p H  of th e  aqueous p h a se ; (8) R eduction  of 
the oil-w ater in te rfac ial tension  increases 'the  ra te  of resolution o f th e  emulsions ; (9) 
On prolonged storage “ w et ” crude oil deposits a heavy  sludge containing a critical 
proportion  of w a ter an d  a  v ery  high p roportion  of solids.

The second p a r t  deals w ith  trea tm e n t and  resolution of emulsions and  sludges. 
Physical, m echanical, and  chem ical m ethods are detailed. The appendix  to  th e  
paper gives an aly tical m ethods for study ing  emulsions. A. H . N.

Miscellaneous Products.
1178. Whither Polystyrene? A. J .  W arner. Plastics, 1945, 9, 319.—Increased p ro 
duction of sty rene for GR^-S program m e in U.S.A. will soon displace cellulose ace ta te  as 
cheapest and  m ost ab u n d an t therm oplastic . E v en tu a l price of sty rene will be 9 
cents per lb. and  polysy trene 12-14 cents, pe r lb. F igures are shown for 1944 p ro 
duction of urea  and  phenolic plastics, polysytrene, acrylics, polyethylene, vinyl resins, 
cellulose ester plastics, an d  e thy l cellulose. S. J .  L.

1179. Availability of Petroleum for Synthetic Rubber Manufacture. B. K. Brown. 
Ghem. Eng. News, 1945, 23, 713.— B utad iene for U .S. W ar-tim e Buna-S production  
has been largely m anufactured  by  cracking n ap h th a . P roductive  capacity  can be 
increased nearly  fivefold b y  using bu tan e  or bu ty lene instead. A nnual requirem ents 
of petroleum  would th en  be  7,200,000 brl. to  give adequate  quan tities of synthetic  
rubber. This being less th a t  1 % of norm al annual drainage from  reserves, i t  is of no 
consequence w hen discussing overall adequacy of petro leum  reserves. A dditional 
quantities of GR-S could be  produced from  e ither alcohol or bu ty lene d iverted  from  
100-octane m anufacture . S. J .  L.

1180. Raw Materials for Plastics and Synthetic Rubbers.—I. D. D. H ow at. Ghem. 
Age, 1945, 52, 497.—Increased production  an d  reduced cost o f syn the tic  rubber in
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U.S.A. will enable i t  to  com pete la te r  w ith  n a tu ra l rubber. R aw  m ate ria ls  used  are 
alcohols, n a tu ra l gases, and  petro leum  refinery gases. F o r p lastics m ain ly  form alde
hyde, benzene, an d  phenol are required . L ack  o f crude-oil in  U .K . an d  lim ited 
acreage for hom e-grow n cereals necessitates fu ll u tiliza tio n  o f coal. L iqu id  b y 
p ro d u c ts  o f carbonization  a re  benzene, phenol, cresols, cresylic acids, to luene, n a p h th a 
lene, coum arone, indene, an d  ind irectly  sty rene, b u tad iene, an d  adip ic acid. W ater- 
gas from  coke produces form aldehyde, m ethanol, and  form am ide, an d  hence phenolics, 
u rea  an d  m elam ine resins, acrylics and  v iny l polym ers. Calcium  carb ide provides 
acetylene for th e  e igh t sy n the tic  rubbers an d  e thy lene could be  produced  from  British 
coke-oven gases. S. J .  L.

1181. Raw Materials for Plasties and Synthetic Rubbers.—n . D . D. H ow at. Chem. 
Age, 1945, 52, 515.— Efficient recovery o f benzol from  tow n  gas, fo rm erly  uneconomic, 
can  increase availab ility  of benzene b y  50% . R ecen t red uction  in  cost o f benzol for 
chem icals b y  9d. p er gallon has p roduced  stim ulus to  p lastics m anufactu re . Only 
one-th ird  of available nap h th a len e  in  coal-ta r is being  ex tra c te d  : reduced  exports of 
such scarce raw  m ateria ls is suggested. Increase  in  low -tem pera ture  carbonization of 
coal can  supply  necessary  requ irem ents, an d  com puted  figures are given for yields of 
phenol, cresylic acid, ethylene, p ropylene, an d  bu ty lene . Carbide production  must 
be doubled  to  m eet requ irem ents. U tiliza tio n  o f 13-5% o f to ta l  pow er production 
from  proposed hydro-electric  developm ent in  Sco tland  an d  th e  Severn  could produce 
an nually  250,000 to n s of 80%  carbide. Cost of th is  power, how ever, m u st be  less than 
Jd . p er un it, to  m ake m an u fac tu re  feasible. A  large B ritish  carb ide  p la n t is described.

S. J .  L.

1182. Raw Materials for Plastics and Synthetic-Rubbers.—in. E>. D. H ow at. Chem. 
Age, 1945, 52, 537.— B rita in  has several u n tap p e d  sources o f supply . In stead  of 
b u rn ing  coke-oven gas, efficient t re a tm e n t o f only 20%  w ill yield  43,000 tons of 
e thylene, 200,000 to n s of m ethane, an d  58,000 tons of hydrogen. T rea tm en t involves 
several-stage liquefaction  process. H ydrogen  p roduced  th u s  is m ore economic of 
coal reserves th a n  b y  “ steam -iron ,” electrolytic , or w ater-gas processes. E stablish
m en t o f oil-refining in d u stry  in  B rita in , capable of trea tin g  te n  m illion tons of crude 
oil annually , w ould m ake available  one m illion to n s o f  u n sa tu ra ted  gaseous hydro
carbons, an d  hence one m illion to n s o f p lastics an d  sy n th e tic  rubbers . Of twelve 
m illion tons of oil a t  p resen t annually  im ported , only tw o m illion tons a re  refined in 
B rita in . H eav y  cap ita l o u tlay  on new  hom e-refining in d u stry  w ould be  compensated 
b y  saving £ 20,000,000 in  foreign currency, b y  a n  an n u al revenue of m ore than 
£100,000,000 a n d  b y  sale o f p lastics. S. J .  L.

1183. Tar Products Output. Statistical Digest 1944, Cmd. 6639 (H .M .S .O .).— 
P articu la rs  are given of o u tp u t o f p rincipal t a r  d is tilla tio n  p ro d u c ts  in  G reat Britain 
during p a s t th ree  years. T o ta l ta r  d istilled  has only  increased  from  1,860,000 tons in 
1938 to  2,083,000 to n s in 1943. O u tp u t o f creosote oil, creosote-pitch  m ixture, 
ro ad -ta r, n aph tha lene , pyrid ine  bases, an d  cresylic acids has rem ained  fairly  steady, 
only  phenol an d  an th racene  show ing sligh t increases. S. J .  L.

1184. Polyvinyl Plastics. Anon. Chem. Tr. J .,  1945, 117, 152.—A review  (from 
C anadian  C hem istry an d  Process Indu stries , Ju n e  1945) o f th e  developm ent of the 
Shaw inigan p la n t for th e  m an u factu re  of p o lyv iny l ace ta te  an d  allied p lastics. Vinyl 
ace ta te  is p rep ared  b y  passing acety lene th ro u g h  acetic  acid  con ta in ing  a  suspended 
m ercury  cata ly st, and  frac tio n a tin g  th e  resu lting  m ix tu re  o f v iny l ace ta te , acetalde- 
hyde, an d  acetic  acid. The v iny l ace ta te  is m ixed w ith  benzol an d  peroxide catalysts 
a n d  h ea ted  for 4/5 h r., th e  benzol being subsequen tly  rem oved b y  steam  distillation. 
T he solid residue “ G elva ” is ex tru d ed  in to  rods, which are s to red  u n d er w ater, being 
c u t in to  chips an d  crushed before sh ipm ent. Gelva is used  as a  base for lacquers or 
adhesives, b u t  canno t be  used  as a  m oulding plastic  w ith o u t hydro lysis to  th e  alcohol 
followed b y  ace ta l fo rm ation  w ith  an  aldehyde— F o rm ar w ith  fo rm aldehyde, Alvar 
w ith  acetaldehyde, and  B u tv ar w ith  b u ty raldehyde . The reactions are carried  out 
s im ultaneously  in  a  so lu tion  of b u ty l alcohol and  b u ty l a ce ta te , th e  final p ro d u c t being 
e x tru d ed  to  rods, shredded, and  crushed. Q. L  q.
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1185. The Part a British Oil Company Played in Water-Proofing D. Day Invasion.
Anon. Petrol. T im es, 1945, 49, 293.— The developm ent of a  w ater-proofing com pound 
consisting of a  ty p e  of grease (not specified) containing up to  25%  of asbestos fibre of 
specified size is described. T he'eom pound displays high electrical resistance to  H .T . 
voltage, does n o t change shape, and  re ta ins sa tisfactory  w ater-proofing and  electrical 
properties under th e  influence of extrem es of tem pera tu re . I t  is also easy of app lica
tion. Some technical notes on th e  testing  and  inspection of th e  p ro d u c t are given.

L. B.

1186. Navajo Plant Yields Large Amounts of War-Needed Helium. A. L. Foster. 
Oil O asJ., 28.8.45, 44 (12), 130.— A large source of n a tu ra l gas contain ing 7-6% helium  
was discovered w hilst drilling in New Mexico a t  abou t 7000 ft. A 4-inch line pipes the  
gas 8 miles to  th e  p lan t site  a t  a well-head p ressure of ab o u t 3000 lb. /sq. in. The p lan t 
includes a stripp ing  un it to  rem ove recoverable hydrocarbons from  th e  raw  gas, carbon 
dioxide rem oval processes, helium -concentration, and  purification e q u ip m e n t; and 
gas holders on th e  lines to  provide operating  surge capacity .

A 30-mile 4-in. line pipes com bustible gas for th e  p lan t from  th e  gas line of th e  
Southern U nion Gas Co. 90 miles of 2-in. pipe tran sp o rt th e  pure  helium  to  th e  ra il
road a t  Gallup.

The hydrocarbon recovery u n it is o f conventional design, and  th e  extrem ely  low 
tem peratures em ployed ( — 300° F .) in  th e  helium  purification system  require th e  gas 
to  be stripped  of w ater v apour an d  carbon dioxide, and  th is  u n it includes h ea t 
exchangers, compressors, expansion engines, and  o ther auxiliaries.

The separation  of helium  from  th e  s trip p ed  gas is achieved by  a  secret B ureau of 
Mines process, b u t i t  is disclosed th a t  equ ipm ent in  th is  p a r t  o f th e  process is o f bronze, 
brass and  copper.

H elium  of 98-5% concentra tion  enters th e  pipeline to  Gallup a t  a  pressure of 2500 
lb ./sq. in. G. A. C.

1187. Commercial Values and Physical Tests of Paraffin and Micro-Crystalline Waxes.
A. E . Hickel. Refiner, Ju n e  1945, 24 (6), 207-208.-—W ax is classified in to  slack wax, 
semi-refined w ax, and  fully  refined wax. The physical p roperties o f th e  different 
types of w ax are sum m arized, and  m ethods of m easuring ductility , adhesion and  wire 
cone m elting-point described. A. H . N.

1188. Relationship Between Rheological Properties and Working Properties of Printing 
Inks. R . B uchdahl and  J .  E . Thim m . J .  A p p l. Phys., Ju n e  1945, 16 (6), 344-350.— 
I t  is shown th a t  th e  w orking properties of a  p rin tin g  ink— i.e., its  perform ance during 
the  p rin ting  operation— can be in te rp reted  in term s of th e  rheological p roperties as 
m easured in  a  ro ta tio n a l viscosim eter. The in strum en t used in  th is investigation  is a 
viscosimeter of th e  S torm er type. D a ta  are presented  to  show th a t  i t  is necessary to  
distinguish betw een tim e-dependent an d  tim e-independent flow phenom ena. Various 
theories suggested to  explain th e  tim e-independent flow phenom ena are discussed 
briefly. The flow of a  p rin ting  ink  over th e  m ain  m echanical elem ents of a  typographic 
prin ting  press is analyzed and  correlated  w ith  sim ple flow phenom ena which can  be 
m easured in  a  ro ta tio n a l viscosim eter. A. H . N.

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

1189. Management from the Superintendent’s Viewpoint. Part 2. O. B. W endeln. 
Refiner, Ju n e  1945, 24 (6), 232-236.— M ethods are suggested for reducing costs by 
analysis of all factors entering  th e  costing of th e  finished product. A. H . N.

1190. Siting and Lay-Out of Industrial Works. H . W . Cremer and  R . L. F itt.  Chem. 
Age, 1945, 53, 74.— L ocation o f site  is now adays dependent ra th e r upon  m arke ts th an  
proxim ity  of raw  m aterials. O ther factors are availab ility  of specialized labour, w ith  
adequate tran sp o rt and  housing, and  access to  site b y  road, ra il or w ater. D isposal 
of w aste and  its  legal p itfalls are discussed. E lectrical power and  coal supplies are 
no t as im p ortan t as coal-gas in  influencing siting. Prelim inary  agreem ent w ith  local 
authorities, supply  undertakings and  railw ay com panies is stressed. Process routing
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is fac ilita ted  b y  flow-sheets for m ateria l, energy and  tim e  re la tin g  to  respective  p ro 
cesses. D ivision in to  iden tica l self-contained u n its  is advoca ted , allowing o f a  p ro 
gressive com pletion ” construction  program m e. T his enables p ro d u c tio n  to  com 
m ence in  stages an d  facilitates tra in in g  of operatives. O ther item s d ea lt w ith  are 
laboratories, lighting, a n d  storage. S. J. L.

1191. U.S. Bombers did a Job at Ploesti. J .  L. W alden. W orld Petroleum, 1945, 
16 (4), 37-41.— Official in form ation  released  b y  th e  B u reau  o f Pub lic  R elations of 
th e  U .S. W ar D ep artm en t reveals th a t  as a  re su lt o f th e  U .S .A .A .F . ra id s on  P loesti in 
A ugust 1943 an d  A p ril/Ju ly  1944, 90%  of refining cap ac ity  o f th e  P loesti refinery 
area  w as destroyed. The first ra id  b y  117 B .24’s on  A ugust 1, 1943, w as carried  ou t at 
a  loss of 54 planes, for a  delivery  o f 142 to n s o f bom bs. A lthough  th ro u g h p u t was 
reduced  from  458,000 m . to n s in  J u ly  to  269,000 m . to n s in  A ugust, rep a ir w ork was so 
speedily  effected th a t  a  th ro u g h p u t o f 431,000 tons w as o b ta in ed  in  September. 
R aid ing  w as resum ed in  A pril 1944, an d  b y  A ugust 19, w hen th e  Soviet arm ies captured 
th e  area, 5,479 sorties in  26 ra ids w ith  a  delivery  of 13,700 to n s o f bom bs h a d  stopped all 
operations a t  10 of th e  15 refineries, an d  reduced  th e  o u tp u t o f  th e  a rea  to  10% of 
th e  Ju ly  1943 to ta l. J. C. W.-M.



IN STIT U TE NOTES.
O c t o b e r ,  1945.

ELECTION TO COUNCIL.
The a tten tion  of Members is drawn to  the following extracts from 

the By-Laws governing election to  the Council of the In stitu te  :—

(a) The Council of the  In stitu te  shall be chosen from the 
Fellows and Members only.

(b) Every Fellow, Member, and Associate Member of the 
In stitu te  m ay send in writing to  the  Council the  name of a 
Fellow or Member whom he desires to  recommend for election 
to  the  Council. This nom ination m ust be signed by a t least 
nine other Fellows, Members, or Associate Members and 
delivered to  the Secretary not later than 30th day of November 
in any year. No Fellow, Member, or Associate Member may 
sign more than  one Nomination Paper in any  one year.

FORTHCOMING MEETINGS.
W ednesday, 14th Novem ber, 1945. “ Investigation of Piston Ring Sticking on 

High Duty Aero Engines, ” by  D r. A. Lahiri and  F ./L t. Mickolojenski.

W ednesday, 12th Decem ber, 1945. “ Oil Well Shooting,” b y  J .  F . W aters.

The above meetings will be held a t  26, Portland Place, London, 
W .l .

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

16th October, “ Engine Testing of Lubricants,” by  D r. N orm an K endall.

20th Novem ber. “ The Evaluation of Crude Oils, with special reference to 
the Characteristics of the Lubricating Oil Fractions,” b y  G. H . H arries,
B.Sc., F .R .I.C .

PERSONAL NOTES.

News has been received th a t Professor H . I. W aterm an has 
returned from German imprisonment to  The University, Delft, 
Holland.

JOURNAL WANTED.
The following Journal of The Institu tion  of Petroleum  Technolo

gists is required No. 19, Vol. 5.
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APPLICATIONS FO R  M EM B ER SH IP, OR 
TRA N SFER. 

The following have applied for admission or transfer to  th e  In 
s titu te . In  accordance w ith th e  By-Laws, th e  proposals will no t be 
considered until th e  lapse of a t  least one m onth after th e  publica
tion of th is Journal, during which tim e any Fellow, Member, or 
Associate Member m ay communicate by le tte r to  th e  Secretary, for 
the confidential inform ation of th e  Council, any particulars he m ay 
possess respecting the  qualifications or suitability  of th e  candidate. 

The object of th is inform ation is to  assist th e  Council in grading 
the  candidate according to  th e  class of membership. 

The names of candidates’ proposers and seconders are given in 
parentheses. 

Membership.
A n t h o n y ,  Jo h n  Stanley, Petro leum  Cargo Surveyor, B. & R . Redwood.

(W . F . Jelffs ; A .  T . White.)
B e a u c h a m p ,  K en n eth  George (M ajor R .A .S.C.), A ttach ed  to  N a tio n a l Oil 

Refineries, L td . (R. B . Southall ; E . Thornton.)
B l a k e l e y ,  Thom as H edley, R esearch Chemist, Esso E u ro p ean  L aboratories.

(W . E . J .  Broom ; C. S . W indebank.)
B r a i n e ,  A lfred E rnest, Chief D raugh tsm an , Agwi Petro leum  Corpn., L td .

(H. D. Demoulins ; E . Evans-Jones.)
E v e ,  D avid, A naly tical Chemist, T exas Oil Co. (N . L . A n filo g o ff; R . C. 

Paterson.)
H o l m e s ,  P atrick  Ivone (Lt.-Col., R .A.S.C.), A ttached  to  N ational Oil Refineries, 

L td . (R. B . S o u th a ll; E . Thornton.)
H o o p e r ,  M inard G ilbert, A sst. In sta lla tio n  Supt., N ational Oil Refineries, L td . 

(R. B . S o u th a ll; E . Thornton.)
H o w a r d ,  Jo h n  (Major, R .A.S.C.), A ttach ed  to  N a tio n a l Oil Refineries, L td . 

(R. B . Southall ; E . Thornton.)
J e f f e r s ,  Jo h n  H aro ld  (Lt.-Col., R.A .S.C.), A ttach ed  to  N ationa l Oil Refineries, 

L td . (R. B . Southall ; E . Thornton.)
L e u t y ,  H en ry  (Major, R .A.S.C.), A ttach ed  to  N ationa l Oil Refineries, L td . 

(R. B . Southall ; E . Thornton.)
P e a r s o n ,  S tan ley  Cecil, P e tro leu m  Cargo Surveyor, B. & H . R edw ood.

(W . F . Jelffs ; A P T . White.)
R o u x , Louw rens W illem  le, A naly tical Chem ist, South  A frican R ailw ays a n d  

H arbours. (W . G. Scharges ; E . W . Pomeroy.)
W i l l i a m s ,  E dw ard  George V ictor, P e tro leum  Cargo Surveyor, B. &. R . 

Redwood. (W . F . Jelffs ; A . T . White.)

Transfers.
C h a r l e s w o r t h ,  Percy  A llan, R esearch  Chemist, Moore & B a rre tt. (H . E . 

Charlton ; J .  Barrett.) (Associate M ember to Member.)
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C h r i s t i a n ,  Jo h n  Bell, D ep u ty  M anager (Refinery Division), T rin idad  Lease
holds, L td . ( f 1. M orton ; A . G. V. Berry.) (Member to Fellow.)

H a r r i s ,  W illiam  H erbert, Oil Refinery Engineer, Shell Refining & M arketing 
Co., L td . (E . LeQ. H erbert; R . W. J .  Sm ith.) (Associate Member to 
Member.)

R i c h a r d s ,  Alan R oy, Chemist, T rin idad Leaseholds, L td . (F. M orton ;
A . 6 . V. Berry.) (Member to Fellow.)

W r a i g h t ,  Sidney George, R efinery M anager, A nglo-Egyptian Oilfields, L td . 
(P. M . Griffiths ; E . LeQ. Herbert.) (Associate Member to Fellow.)

STAFF VACANCIES.
The In stitu te  invites applications for the following posts :

(1) A Technical Secretary whose principal duties will be 
connected w ith the activities of the  technical committees of 
the  Institu te , such as Standardization, Engineering, etc.

Candidates for this post should hold a Science Degree and 
have had experience in the petroleum industry. An aptitude 
for technical committee secretarial work is essential.

(2) A Publications Secretary who will be responsible for the 
preparation and production of the  In stitu te ’s Journal, 
Standard Methods, and similar publications.

Candidates for this post should have had some experience 
of technical journalism or other publication work and some 
experience in th e  petroleum industry.

Applications stating qualifications, experience, present position, 
and salary required, should be addressed to  the Secretary.

GEOLOGICAL INVESTIGATION AND MINERAL 
DEVELOPMENTS IN  TH E COLONIES.

The Im perial In stitu te  announces the inauguration of a series of 
lectures on th e  above subject. Each lecture will be devoted to  a 
particular territo ry  and will be given by a recognized authority, such 
as the  D irector or a Senior Officer of th e  Geological Survey or Mines 
D epartm ent of the  country concerned.

The first of the  series will be given on Wednesday, 31st October, 
at 3 p.m., by F. Dixey, Esq., O.B.E., D.Sc., F.G.S., Director of the 
Geological Survey of Nigeria, on

“ Nigeria, I ts  Geology and Mineral Resources.”
The chair will be taken by A. Creech Jones, Esq., M.P., Parlia

m entary Under-Secretary of S tate for the Colonies.
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The lecture, which will be illustrated, will be held in th e  Cinema 
H all of the  Im perial In stitu te , South K ensington, S.W.7 (East 
Entrance), and will be followed by a discussion.

A second lecture in th e  series, t y  N. R . Junner, Esq., O.B.E., 
M.C., D.Sc., D.I.C., M.Inst’.M.M., D irector of th e  Gold Coast Geo
logical Survey, is being arranged for a da te  early in December, and 
others will follow.

No tickets of adm ission are required.

EV A PO R A TO RS
for pure feed water

Single and multiple effects in standard 
sizes and capacities, o r to meet special 
requirements.
Remove solid form ing im purities in feed 
water. Keep boiler heating surfaces free 
from  scale. Increase life of tubes and shells. 
Avoid  blow down heat losses. Save fuel.

Kindly mention this Journal when communicating with Advertisers.



C A S T  ST EEL  T U B E  S U P P O R T S  M A D E  IN  

HADFIELDS HEAT-RESISTING STEEL

FOR THE D O W N D RAFT  E Q U IF L U X  RESID IU M  
H E A T E R S  A T  A  L A R G E  O I L  P L A N T

HADFIELDS LT D  EA ST  h e c l a  w o r k s  

• SHEFFIELD
No. 2749

A load off 
your mind!

An electric load can now 
be controlled with con
tinuous adjustment from zero to full w ithout resistances 
and independently of mains voltage fluctuations. This 
new “ Energy'Regulator ” principle is particularly recom
mended for hot-plates, muffles, furnaces, drying rooms, 

etc., and our technical publication R. 10/3 gives 
o t Vv \p .e v^cUkIrs^ y ° u t h 6  details. W rite  to-day for a copy.
vtch£s
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STANHOPE HOUSE, KEAN  ST., LO N D O N , W.C.2
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Just Published.

TABLES
FOR

MEASUREMENT OF OIL

“ Measurem ent of O il in Bulk— Part I— Standard W e igh ts and 
M e a su re s”  was published by the Institute in 1932. ‘‘ Tables for 
Measurem ent of O il ”  can be regarded as Part II of the w ork  on 
this subject.

The book has been prepared to meet the demands of the 
petroleum industry for authoritative tables for use in com puting 
oil quantities in territories which employ the British (Imperial) 
system of weights and measures. It will, however, also be found 
of considerable value to those using Am erican (U.S.A.) units.

The w ork  can be regarded as the official British counterpart of 
the well-know n United States National Bureau of Standards’ 
publication “ National Standard Petroleum O il Tables— Circular 
C 4 IO ,” but is more extended in scope. It contains full and accurate 
tables giving weights per unit volum e and volum es per unit weight 
for all the practical units com m only used in the industry.

The tables have been calculated using, whenever possible, legally 
recognised equivalents, but where such equivalents have no legal 
status, the latest and most accurately determ ined metrological 
data were used in the computation of the table concerned.

The book comprises some 320 pages and contains 16 tables, 
each one of which is in regular use by some branch of the petroleum 
industry. Each table is preceded by its own introductory notes 
showing, among other things, why the table is necessary and giving 
examples of correct use.

Price 25/-, post free

Published by

THE INSTITUTE OF PETROLEUM
26, P O R T L A N D  PLACE, L O N D O N ,  W .l

Kindly mention this Journal when communicating with Advertisers.



IDEAL CONSOLIDATED RIGS

No. 75 Ideal Consolidated Rig rated for depths of 7500 ft. 

using 4J-" Drill Pipe.

Ideal Consolidated Rigs have many advantages in ease 

and rapidity of installation and removal. They are 

available in various sizes for any drilling conditions 

or depths.

Their compactness, adaptability in layout regarding 

powering of rig and slush pumps, ease and reliability 

of operation, cause them to be preferred by many 

operators in all oil producing areas.

NATIOHAL 
O W E  CO
RIVER PLATE HOUSE LON DON E.C.2.
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Service to the 
Petroleum Industry

Tanks and pressure vessels are designed, 
fabricated and quickly erected by tbe 
Whessoe Company’s organisation which 
has been built up to meet the needs of 
the Petroleum Industry.

W BESSO E FOUNDRY &  ENGINEERING CO. ETD.
B e a d  O f f i c e :  D A R L I N G T O N  E N G L A N D
L o n d o n  O f f i c e  : 2 5  V IC T O R IA  S T R E E T ,  W E S T M I N S T E R  S.W.I

Kindly mention this Journal when communicating with Advertisers.
viii



WELDED VESSELS

W E L D E D  STEEL  S T O R A G E  
A N D  P R O C E SS  V ESSELS

L A R G E  D IA M E T E R  PIPES, ETC.
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LO NDO N

M A N U F A C T U R E R S

OF

METERS
FOR

PETROLEUM
PRODUCTS

Tylor bulk petrol meter is 
approved by the Board of 
Trade (Standards Dept.)

FLOW CONTROL PROBLEMS 
OUR SPECIALITY

Illustration shows M otor-driven Port

able Unit with Air Elim ination Device.

H E A D  O F F IC E  A N D  W O R K S :

B E L L E  I S L E  

L O N D O N ,  N . 7

 ..... Ulla,

C O N T I N U O U S  W A S H I N G

efficiently and continuously 

washing millions of gallons 

of Petroleum products daily. 

Designed for any capacity. 

May we submit schemes to 

suit your needs ?

H O L L E Y  ,(H \M ) M O T T

Continuous Counter-Current P lan t
Telegram s:

"T y p h a g lt o r ,  Fen, L o n d o n . "  W o r ld -W id e  L icensees, H.M. CONTINUOUS PLAN T  L ™
T e lephone : Roya l 7371/2. F 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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“R .E .F .u !t . A. S.”
V IS C O S IT Y -T E M P E R A T U R E  

C H A R T
Designed by C. I. KELLY

M.Sc.Tech., F.I.C., F.C.S., F.Inst.Pet., A.M.I.A.E.

  ------------- 1 Copyright reserved in |-----------------—
Great Britain and U.S.A.

The popularity of this valuable chart, first introduced to the 

Petroleum Industry some 10 years ago, remains undiminished, 

and many hundreds are in use by oil technologists all over 

the world.

In addition to a viscosity-temperature chart it 

embodies scales for six principal commercial 

viscometer units and two percentage scales.

T H E  F U N C T IO N S  O F  T H E  C H A R T  A R E  

FU LLY  E X P L A IN E D  IN  T H E  E X P L A N A T O R Y  

PA M PH LE T  A N D  ITS V A L U E  H A S  BEEN  

FU R T H E R  E N H A N C E D  BY T H E  IN C L U 

S IO N  O F  N U M E R O U S  B L E N D IN G  N O T ES  

A N D  E X A M P LE S

Present users of the Chart may obtain a leaflet embodying 
the blending notes suitable for insertion in existing 
pamphlets, post free on application.

_____________ I Full particulars of the Chart ,-------------------
-------------------' will be sent on request    —

B A IR D  & T A T L O C K  ( L o n d o n )  LTD.
Makers of Oil Testing Equipment 

and Laboratory Furnishers

14-17 S T . C R O S S  S T R E E T ,  L O N D O N ,  E .C .I
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JOHN G.STEIN I  CO. LTD. BONNYBRIDCE, SCOTLAND

^ J v r  O i l  

f u r n a c e s

N ETTLE (4 2/ 44% A I203) Fire
brick is Highly Refractory 
(Seger Cone 34/35) and com
bines Resistance to Spalling 
and Corrosion with Volume—  
Stability and Accuracy of 
Shape. Jointed with “N ET T LE” 
Refractory Cement, it is recom
mended with confidence for 
Oil-Fired Furnace Linings.

In cases where exceptionally 
high temperatures are experi
enced, we recommend “ STEIN  
S ILL IM A N IT E  ” (6 2/ 63% A I203) 
and where conditions are easier. 
“ T H IS T L E ” (3 5/ 37% A I20 8) 
Firebrick.
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Although this Road Tank has as yet no name on its side to adver

tise its owner, its proudly modern design gives it a unique character.

But its the name behind the Tank which interests the operator 

whose concern is not only appearance but especially performance. 

He knows that “ Butterfield B u ilt”  means reliability and efficiency 

all the time in bulk transport of Petrol and Oil.

W . P. Butterfield, Ltd., Head Office and W o rk s  : 
Shipley, Yorkshire. Telephone : Shipley 851 (5 lines) 

London: Africa House, Kingsway, W .C .2. Phone : H O L  1449 

B R A N C H E S  : Belfast, Birmingham, Cardiff, Dublin, Glasgow, 
Liverpool, Manchester, Newcastle-on-Tyne, Nottingham.
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PUBLICATIONS OF

T H E  A M E R IC A N  S O C IE T Y  
FOR T E S T IN G  M A T E R IA L S

Standards on Petroleum Products and Lubricants
Price 14s. 6d. per copy, post free.

Significance of Tests on Petroleum Products
Price 5s. 2d. post free.

Symposium on Lubricants, 1937
Price 6s. 6d. post free.

Symposium on Motor Lubricants, 1933
Price 6s. 6d. post free.

Evaluation of Petroleum Products Price 4s. post free.

Conversion Tables for Kinematic and Saybolt 
Universal Viscosities Price is. 4d. post free.

Viscosity Index Tables Price 2s. 8d. post free.

Viscosity-Temperature Charts
Chart A :  Saybolt Universal Viscosity (20 by 16 in.)— temperature 
range, — 30° F. to +  450° F. ; viscosity range, 33 to 100,000,000 
Saybolt Universal Seconds.

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

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

Chart D: Kinematic Viscosity, Low Range (20 by 16 in.)— tempera
ture range, — 30° F. to +  450° F. ; viscosity range, 0-4 to 100 
centistokes.

Charts A, C  and D .............................Price 7s. 6d. per pad of 25.
Chart B................................. -........Price 9s. 6d. per pad of 50.

Obtainable from :

THE INSTITUTE OF PETROLEUM
26, Portland Place, London, W .l.
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X A / H E N ,  m a n y  y e a r s  a g o ,  w e  

f ir s t  in t r o d u c e d  “ B ra n d e d  

B o l t s ”  a c c o m p a n ie d  b y  t h e ir  

n o w  w e ll k n o w n  s lo g a n  “ T w ic e  

a s  s t r o n g , ”  w e  d id  n o t  a n t ic i 

pa te  t h a t  w e  w e re  t o  b e c o m e  

w o r ld  p io n e e r s  o f  a  la r g e  in 

d u s t r y .

S in c e  t h a t  t im e  w e  h a ve  m a d e  

a n d  d is t r ib u t e d  l i t e r a l l y  h u n 

d r e d s  o f  m i l l io n s  o f  o u r  

“  N e w a l l  H i t e n s i le  ”  h ea t- 

t re a te d  stee l b o lt s .  O u r  la t e r  

d e v e lo p m e n t s  —  “  N e w a l lo y , ”  

“  N e w a l la s t ic  ”  a n d  “  N e w a l l  

H i - t e m ”  — a re  re c o g n ise d  b y  

e n g in e e rs  a s  b o l t s  h a v in g  v e r y  

sp e c ia l q u a lit ie s .  E a c h  t y p e  o f  

b o l t  is b ra n d e d  w i t h  i t s  o w n  

d is t in c t iv e  m a rk .
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T H E  L U M M U S  C O M P A N Y
420 Lexington Avenue, N ew  Y ork  17, N .Y.

600 S. Michigan Ave., Chicago 5, Illinois Mellie Esperson Bldg., Houston 2, Texas
634 S. Spring Street, Los Angeles 14, California
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Swiftly but clearly the post-war picture 
is taking shape— refineries will have to run 
more crude, including foreign crudes of 
high sulphur content . . .  a greater 
quantity of gasoline and distillate fuels will 
be required . . . there is every Indication 
that regular motor gasoline will go to 
80 octane, premium grade, 85 octane. 
Handling reduced crudes for catalytic 
cracking stocks with the production of 
coke, fuel oil o r asphalt, depending on the 
market, the demand for more lube oils, 
particularly those of higher quality, more 
solvent refining and dewaxing, the pro
duction of chemicals from petroleum raw 
materials— these and other post-war 
problems call for careful planning now.

To the refiner who is planning for profit

able post-war production, Lummus offers 

the collective experience of a designing, 

engineering and construction organization 

that has been responsible for many out

standing installations— catalytic crackers, 

polyform plants, 100 octane plaints, thermal 

cracking plants, topping units, a large pro

portion of the w orld ’s solvent refining and 

dewaxing capacity, and complete lube oil 

plants.



GREASE TESTING 
APPARATUS

To A.M. Specn. D.T.D. 577

L O W  T E M P E R A T U R E  

T O R Q U E  A P P A R A T U S

(Fig- i)
In use, the ball race is packed 
with the grease, is placed in the 
test bearing housing, and is 
immersed in an alcohol-solid C 0 2 
mixture maintained at —  55° C. 
4 ;0 '5 Q C. in the Dewar vessel. 
By a specified procedure, the 
time is taken for a 650 gm. load 
(700-50  gms.) to fall through 
7-5 ins. The apparatus illus
trated contains improvements 
on the form described in D.T.D. 
577.

W A T E R  R E S IST A N C E  TEST A P P A R A T U S  (Fig. 2)

In use, the ball race contained in this apparatus is filled 
with the grease under test. The bearing is immersed in 
water at 37-8'J C. and the spindle rotated for 30 mins. at 
600 ±  20 r.p.m. The loss in weight is then determined 
by a specified procedure. The apparatus is also used for 
determination of Loss on Rotation.

Resistance to Oxidation Bombs Supplied

GRIFFIN and 1ATLOCKT
Established as Scientific Instrument Makers in 1826 

L O N D O N  M A N C H ES T ER  G L A S G O W  ED IN B U R G H
Kem ble  St., W .C .2  - 19 C heetham  H ill Rd., 4 45 Renfrew  St., C .2  7  Te v io t  Place, I

B IR M IN G H A M : S T A N D L E Y  B E L C H E R  & M A SO N  LT D ., C H U R C H  ST., 3
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CRAIG (Estab. 1868)

PETROLEUM 

REFINERIES A N D  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 of 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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T H E

LOVIBOND  
TINTOMETER

FO R  C O L O U R  
M EASU REM ENT

This instrument, which is 

specified for use in testing the 

colour of petroleum and its 

p ro d u c ts  in “ S tandard  

Methods” (test I.P. 17/44), is 

also a general purpose colori

meter for all types of colori

metry. For example, analytical 

chemical tests, and paint 

weathering tests, can all be 

performed on the same instru

ment.

Standards are also avail

able for the A.S.T.M. (Union) 

colour tests.

The Tintometer Ltd.
The Colour Laboratory  

Salisbury 

England

CENTRIFUGAL 
PUMPS

for the

OIL INDUSTRY
THE PULSOMETER 

EN G IN EER IN G  C O M P A N Y  Lt d . 

manufacture the following for

OILFIELD AND  
OIL REFINERY 

SERVICES
Pipe Line Pumps

Transfer & Loading Pumps

Distillate Pumps

Low Gravity Reflux Pumps

Pumps for Sulphur Dioxide  
Treatm ent Processes

H o t O il Pumps

Pumps for Chemical Treat
ment Processes

Pumps for Lubricating O il 
Treatm ent Processes

Self-Prim ing Pumps

Quotations on Application.

TDulsometer engineering C.bl
M in e  £1  m s  Iro w w o rk s .  R e a d i n g  ^
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R E S E A R C H  
DEVELOPMENT 
PROCESS DESIGN 
ENGINEERING  
FARRICATION  
CONSTRUCTION 
O P E R A T I O N

for

PETROLEUM REFINERYEQUIPMENT §
ranging from 11

INDIVIDUAL HEAT EXCHANGERS J j
v to

COMPLETE REFINERIES

FOSTER WHEELER
L td

ALDWYCH HOUSE, LONDON, W.C.2
Telephone. HOLBORN 2527 -8-9
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The ‘ H ARR ISO N *  
PURGING MACHINE
gives a supply of Inert Gas consistent in 
quality and at low cost for the purging of 
Oil Stills, Tanks, Pipe Lines and Hydrogen 
Producers.

Inert Gas from these machines is also ex
tensively used for blanketing Oil Storage 
Tanks and Vacuum Filters in solvent 
de-waxing processes.

SAFER & C H E A P E R  T H A N  STE A M

C O N N  E RSVI LLE  
B L O W E R S
deliver a positive reliable and oil free 
supply of A ir  o r Gas economically and 
efficiently. Absence of internal contact 
ensures long life, low maintenance and 
continuous operation over long periods.

H E R O  O F F I C E  • T U R N B R I D G E - H U D O E R S F I E L D
L O U D O N  O F F I C E  - 119  V I C T O R I A  ST.  S.WI - M I D L A N D S  O F F I C E - Z I . B E N H  ETT' S H I L L  B I R M I N G H A M , 2 

T e l e p h o n e s :  H u d d e r s f i e l d ,  5 2 8 0  : L O N D O N ,  V i c t o r i a ,  9971 : B I R M I N G H A M ,  M i d l a n d ,  68 3 0
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RELIEF VALVES
F O R  O IL  R E F IN E R Y  S E R V IC E

FO R A LL  PRESSURES UP TO  2,700 LBS. 

TEM PERATU RES UP T O  1,000° F.

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

FOR LEVEL, PRESSURE, ETC.

C R O S B Y  V A L V E  & E N G IN E E R IN G  
C O . LTD.

251, EALIN G  RO AD , W EM BLEY

TUCK & CO., LTD.
(E S T A B L IS H E D  1 8 5 2 )

MANUFACTURERS OF

O i l  R e s i s t i n g  H o s e p i p e s  

P u m p  P a c k i n g s  

J o i n t i n g s

Write fo r  Catalogue

T U C K  & C O . ,  L T D .
76 Victoria Street, London, S.W.i

Telephone: Victoria 1557/8 Telegram s: Tucks Sowest London
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GEORGE KENT LTD. LUTON, BEDFORDSHIRE. 
LO N D O N  OFFICE: 200 High Holborn, W .C .I. Agents: 
MELBOURNE : George Kent (Victoria) Pty. Ltd., 129 William 
Street. PORT-OF-SPAIN, TR IN ID AD  : Davidson-Arnott & 
Co., Union Club Buildings. BUENOS AIRES, ARGENTINE: 
Evans, Thornton & Co., 465 Calle de Fensa.

THE KENT 
RS IC METER
bolts direct into

the steam main
or alternatively, into a shunt bye-pass 
across the orifice in the large main.
These meters are extrem ely economical, 
both in first cost and in their installation 
cost, as a particular feature is their suita
bility for surging o r  pulsating flows, and 
under these conditions, even w ith intense 
fluctuations, they will integrate within 
plus o r  minus 2 % .
The meters are individually calibrated, 
not damaged by occasional overload, and 
the counter box is not subjected to steam 
pressure.
These meters give the simplest and cheap
est check on steam flow and facilitate the 
costing of steam to each department.
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