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326. D isthene-Staurolite Association of M inerals in  the  Meso-Cenozoic of the  South- 
Em ba Oil-Bearing Region. N. A. Shvem berger. Comptes Bend. (D oklady) Acad. 
Sci. U R S S , 1946, 53, 459 (in English).— Previous view s on th e  source o f supp ly  of 
clastic m ate ria l in  th e  Mesozoic for th e  South E m b a  region are  revised on th e  basis of 
m ore extensive d a ta  on th e  m ineralogical com position o f th e  rocks of th e  Lower 
Jurassic , V alanginian, and  Cenozoic of th e  E m b a  region. T he d isthene-stau ro lite  
association of m inerals occurs only in  th e  first tw o series and  it  is suggested th a t  during  
th e  period in which these  series were form ed, d isthene-bearing  clastic m a te ria l was 
supplied from  th e  R ussian  p latfo rm , previously  stud ied  by  B a tu rin . G. H . B.

327. D istribution of Oceans and Continents. W . G. W oolnough. B u ll. A m er. Ass. 
Petrol. Gteol., 1946, 30, 1981.— This pap er a tte m p ts  to  reconcile th e  te trah e d ra l theo ry  
an d  W egener’s hypothesis regarding th e  d is trib u tio n  o f oceans and  con tinen ts on  th e  
e a r th ’s surface. These theories are no rm ally  m u tu a lly  con trad ic to ry .

T he a u th o r suggests th a t  while th e  te trah ed ro id  tendency  o f a  co n tracting  and  
solidifying globe has p layed a  very  im p o rtan t p a r t  in  e a rth  h isto ry , its  in itia l stages of 
developm ent were in terfered  w ith  an d  d isto rted  b y  th e  early  asym m etrical develop
m en t of th e  Pacific Ocean basin. I t  is suggested th a t  D arw in’s belief th a t  th e  Pacific 
Ocean represents th e  scar left on th e  e a rth  by  th e  t id a l separa tion  o f th e  m oon should 
be now re-exam ined. R easons a re  given for supposing th a t  such an  in ju ry  caused a 
deform ity  o f th e  em bryonic te trah ed ro n , an d  th a t  th e  presence o f th e  Pacific scar 
caused th e  d isp lacem ent of th e  A n tarctic  quoin tow ards South  Africa, an d  tw isted  th e  
d ihedra l edges o f  th e  te trah ed ro n , form ing th e  G ondw ana continen t.

T he “ trau m atic  lesion ” o f th e  e a r th  is considered m ore severe in  th e  South  Pacific 
th a n  in  th e  N orth , resu lting  in  th e  developm ent of th e  n o rth e rn  co n tin en ta l m asses 
in  th e  h igh  n o rth e rn  latitudes.

As cooling o f th e  e a r th  progressed, th e  te trah ed ro id  ten dency  developed in  deeper 
zones which were n o t contro lled  by  th e  Pacific scar. The roo ts of th e  co n tin en ta l 
m asses were carried  nearer to  th e  positions o f ideal te trah ed ro id  sym m etry .
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I t  is th o u g h t th a t  i t  was n o t u n til th e  in itia tio n  of th e  H ercynian  diastrophism  th a t  
th e  “ dehiscence ”  o f th e  Gondw analand kn o t occurred, in itia tin g  th e  extensive 
con tinen ta l d rif t o f th e  sou thern  con tinen ts an d  In d ia . In d ia  has n o t y e t reached its  
norm al te trah ed ra l position, having been delayed b y  hav ing  h ad  to  plough th rough  th e  
th ick  m ass o f th e  south-w estern A siatic geosynclinal sedim ents. In  its  la te r m ove
m en ts In d ia  has caused th e  crum pling o f th e  g reat H im alaya  complex o f m ountains.

South  A m erica also has n o t y e t reached its  final position  in  th e  te trah ed ra l sym 
m etry . W hen it  does so, i t  w ill becom e exactly  an tipodal to  th e  C asp ian-T urkestan  
area.

Finally , i t  is suggested th a t  w hen th e  Pacific w as produced by  m oon lesion, th e  
ragged edges o f th e  scar were left and  have persisted  ever since as a  cireum-Pacific ring. 
This ring  m ay  have  h ad  a  profound tecton ic  effect, an d  its  presence m ay  explain th e  
d istribu tion  and  lim ita tion  of L aram ide folding, and  th e  tecton ic  com plexities o f th e  
C aribbean, Moluecan, and  Falk land  Is land  regions. E . N . T.

G eophysics and G eochem ical P rosp ectin g .

328. Recent Trends in  Geological-Geophysical Exploration and Methods of Im proving 
Use of Geophysical D ata. R . C. Coffin. B ull. A m ef. A ss. Petrol. Geol., 1946, 30, 
2013.— Statistics are given o f th e  increase o f geophysical exploration  in  recen t years. 
Since 1942, gravim etric  m ethods in  th e  U n ited  S ta tes have been increased by  200% , 
seismic m ethods b y  50% , core drilling b y  100%, an d  m agnetic surveys b y  70%.

I n  sp ite  o f th e  trem endous increase in  th e  use o f th e  g rav ity  m ethod, which is dis
cussed in  deta il, there  has n o t been a  corresponding increase in  th e  understand ing  of 
i ts  p roper application  and  lim ita tions.

I t  is su bm itted  th a t  a  trem endous im provem ent in  geological th o u g h t and  a  m ore 
economical use of expensive geophysical d a ta  would be m ade possible b y  th e  education 
o f d istric t geologists in  geophysical concepts. There is already  a  tren d  in  th is  direction, 
b u t its  acceleration is considered m ost necessary. E . N . T.

329. Oil-Bearing Basins, Their Facies and Conditions of Accum ulation of Source 
M aterial for the  Form ation of Oil. B. V. W eber. Comptes Rend. (Doklady) Acad. Sci. 
U R S S , 1946, 53, 447 (in E nglish).— Some o f th e  geological and  hydrochem ical con
ditions necessary for th e  accum ulation  o f petro leum  source m ateria ls in  p o ten tia l oil- 
bearings basins an d  th e ir  subsequent conversion in to  petroleum , are discussed. The 
m ost typ ica l feature  o f such basins is th e ir  half-closed n a tu re  and  th ey  are  considered 
to  have been bays divided from  th e  sea b y  sub-aqueous ridges or reef barriers. The 
favourable effect of th e  resulting  th resho ld  conditions on th e  developm ent an d  accum u
lation  o f organic m ateria l is described w ith  some presen t-day  exam ples. The influence 
o f geological and  o ther factors on  th e  subsequent conversion o f these  accum ulations 
in to  petro leum  is also outlined. G. H . B .

D rilling .
330. Bollard Method for Shallow -W ater Drilling. A. J .  Tucker. Oil W kly , 16.9.46, 
123 (3), 98.— A bollard, in  m aritim e term inology, is a com bination fender and  mooring, 
usually a  driven-pile cluster w ith  b i t t  or c leat on top . In  th is  respect, i t  describes th e  
p ro tective  device around th e  subm erged well-head, which has th e  com panion purpose 
of serving as p ivo t po in t for th e  ship to  re ta in  th e  rig  over th e  hole. A design is p ro 
posed for shallow -w ater drilling using a  bollard. I n  th e  design i t  is  envisaged th a t  a 
landing ship ta n k  is converted  for drilling by  installing  a  derrick and  requisite 
m achinery on  th e  forecastle head. In  th e  hull, where th e  bow  ram p  ap ertu re  was 
located, an  a lte ra tio n  has been accom plished so th a t  drilling can be conducted through 
th e  bo ttom  o f th e  ship. O n deck and  a b a ft th e  rig, p ipe racks have  been in sta lled  on 
e ither side of th e  cen tre  line  to  hold d rill stem , casing, and  spare pipe. Betw een these 
racks, th e  lowdown device trave ls . Vessel is m oored to  four buoys on bow and  qu arte r 
and  is sunk  on to  th e  ocean floor. The bollard  is sunk in  position in th e  drilling cham 
ber and  is enclosed w ith in  th e  th ree  w alls and  th e  bow doors, thereby  serving as p ivo t 
po in t for th e  ship. Through th e  bollard, drilling  operations are conducted. Certain 
details o f safety  m easures and  o f design factors affected by  th e  peculiar conditions of 
th e  hydrography  of th e  problem s are  presented . A . H . N.
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331. Large Power-Type Rig in W . Texas Unitized to  Facilita te  Moving. K . M. Fag in . 
Petrol. E ngr, A ugust 1946, 17 (12), 154.— T he rig  lay o u t em ployed for d rilling  th e  
H um ble  Oil an d  R efining C om pany's H a rris  No. 1 W ell in  S terling  C ounty , T exas, is 
described. D etails  a re  given o f engine su b stru c tu res (accom panied by  de ta iled  
draw ings), w a ter system  equipm ent, p ipe rack  design, and  o th er lesser features.

R . B . S.

332. Im proved W yoming Drilling Technique. C. H . R an k in . Oil TYkly, 9.12.^>, 
124 (2), 58.— A n innovation  in  drilling  in troduced  in  th e  R ocky  M ounta in  region is 
th a t  o f  drilling a  full 17J-in hole for th e  surface casing w ith o u t first d rilling  a  p ilo t 
hole. I n  th is  field th e  casing program m e calls for se ttin g  2500 f t  or m ore o f 1 3 |- in  
outside d iam eter surface casing. C onductor, 90-100 f t  o f 22-in casing, is w elded in 
th e  de rrick  an d  ru n  as a  u n it. A. H . N .

333. M agnolia Company’s Open Gulf Test in  Below 8400 ft. Anon. Oil W kly , 28.10.46,
123 (9), 31-32.— The progress m ade b y  th e  well being drilled  in  th e  open w a te rs  o f th e  
G ulf o f Mexico, located  5 m iles from  th e  n earest land , is reported . T he derrick  is on 
a  m an-m ade island  form ing th e  su b stru c tu re . A  special fea tu re  o f  th e  d e rrick  founda- 
tion-w as th e  provision for d rilling th ree  w ells from  th e  one foundation  b y  skidding the  
derrick  su b stru c tu re  forw ard or backw ard  to  tw o o th e r positions. T his was m ade 
possible b y  th e  use o f a  special su b stru c tu re  design w hich tran sfe rred  a ll derrick  floor 
loads to  corner and  side colum ns o f th e  su b stru c tu re . T he su b s tru c tu re  in  tu rn  was 
fastened  to  a n  u pper sk id  beam  assem bly restin g  on  a  lower sk id  beam  assem bly, which 
in  tu rn  w as su pported  on th e  steel wide flange beam  caps o f  th e  steel p ile  foundation . 
A n u p per and  lower sk id  beam  assem bly com bined w as m ade u p  o f six  10-in wide 
flange 89-lb beam s. Caps for th e  steel p iling  w ere 17-in d ia  X 11-in base  p la te s  welded 
to  th e  to p  o f each p iling  an d  being jo ined b y  w elding to  th e  w ide flange b eam  caps 
resting  thereon.

D etails o f m ate ria l requ irem ents a re  p resen ted . C om m unications a re  b y  radio .
A. H . N .

334. D iam ond Core B its Give H igh Recovery. G. M. W ilson. Oil W kly , 2.12.46,
124 (1), 24-25.— A new  ty p e  core b a rre l em ploying a n  im proved d iam ond b it  cu tting- 
head  is described. I t  has been  used  successfully in  th e  R angely  field, Colorado. The 
d iam ond b it, p laced on th e  b o tto m  o f a  25-ft core b a rre l, cu ts a  6^-in  hole a n d  3-f-in 
core. One hundred  pe r cen t core recovery has n o t been uncom m on, w ith  25-ft solid 
W eber sand  cores frequen tly  being tak e n  from  th e  barre l. In  one well core recovery 
w as 100% , th e  average c u t/b i t  being 88 ft, and  w ith  coring tim e averag ing  9-6 m in /ft. 
I n  com parison, a  conventional core barre l used  on a sim ilar section  o f th e  h a rd  sand
stone in  th is  well, cored a t  th e  ra te  o f a b o u t 43 m in /ft. Com plete a n d  largely  unbroken  
core recovery  is a ttr ib u ta b le  to  b o th  th e  design of th e  d iam ond core head  an d  to  the  
construction  o f th e  barre l, th e  la t te r  ac tu a lly  consisting  o f tw o barre ls, one inside the  
o ther. T he inner barre l, w hich tak e s  th e  core, is s ta tio n a ry , while th e  o u te r one, to 
which th e  d iam ond core head  is a ttach ed , is ro ta te d  b y  th e  drill-pipe. A  free-floating 
ball-bearing  race betw een th e  top  of th e  inner b a rre l an d  o u te r b a rre l allows th e  inner 
barre l to  rem ain  s ta tio n a ry  as th e  core slides in to  i t .  T he c ircu lating  fluid flows 
around  th e  inner ba rre l an d  th ro u g h  w a ter courses in  th e  b it, th u s  m inim izing core 
flushing. A fter filling th e  inner barre l, th e  b i t  is pu lled  off b o tto m , allow ing th e  split 
ring  core catch er to  pu ll dow n in  a  tap e red  sub above th e  b it. T h is action  breaks off 
th e  core, th e  la t te r  th en  being held  in  th e  inner b a rre l for rem oval to  th e  surface. 
W ith  th e  exception  o f th e  core b a rre l an d  th e  several special too ls and  w renches used 
in  handling  it  while i t  is ou t o f th e  hole, all coring operations a re  convent ional. D rilling 
m ud is th e  sam e as th a t  used  in  coring w ith  conventional barre ls. Pho tographs 
illu s tra te  th e  b it.  - A. H . N .

335. P ractical Aspects of D irectional Drilling. D . K . W eaver. Oil Gas J . ,  16.11.46,
45 (28), 263. (Paper presented before A .P . I .)— D irectional d rilling  o f ro ta ry  holes has
becom e com m on practice  in  th e  oilfields, w ith  recognition  o f th e  savings to  be  m ade 
b y  exploiting  ad d itio n al reserves in  locations too  costly  or inaccessible for vertica l 
d rilling. I n  lim ited use in  th e  Signal H ill field from  ab o u t 1927 to  1930, re a l develop
m ent o f high-angle directional d rilling  occurred  during  1938 w ith  th e  tap p in g  o f th e
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rich  oil pool lying  b eneath  th e  tidelands off H u n tin g to n  Beach, Orange County, 
California. T his pap er gives th e  p ractica l side of d irectional drilling w ith  control 
m ethods o th er th a n  w ith  deflecting tools. A. H . N.

336. M aintenance Procedure in the Field for I.C. Engines. L. B illington. Petrol. 
Engr, Septem ber 1946, 17 (13), 74.— The du ties of th e  trave lling  m echanic, and  the  
necessary equipm ent of a  travelling  workshop for servicing engines in th e  field are 
discussed. R . B. S.

337. W arm  W orked Casing. J .  J .  D unn. Petrol. Engr, Septem ber 1946, 17 (13), 96. 
— I n  processing w arm  worked casing, th e  final reduction  to  size ranging up  to  some 8%  
of th e  d iam eter is m ade a t  a tem p era tu re  betw een th e  blue b rittle  range and  th e  lower 
critical tem p era tu re . The resu lt is a  casing of h igh  transverse  com pression and 
longitudinal tension properties. The increased 'tran sv e rse  compression s tren g th  
results in  a  high collapse resistance and  th e  increased longitudinal tension  s tren g th  to  
increased jo in t s treng th . Also a  wide range o f these im proved p roperties is possible 
b y  va ria tio n  of th e  p er cent reduction  and  tem peratu re.

T he th eo ry  an d  developm ent of th e  process are described in  d e ta il and  te s t  resu lts 
are also given. R . B. S.

338. Deeper Drilling Necessitates th a t G reater Em phasis be Placed on Drill-Pipe Testing.
G. W eber. Oil Oas J . ,  31.8.46, 45 (17), 72.-—D rill-pipe defects are o f tw o d istinc t 
classes : Those occurring as a  resu lt of fabrication , and  those resulting  from  handling, 
corrosion, or stress in  service. Rolled-in  scale, laps, seams, and  cu t plugs appear to  
have caused some failures in  new  d rill pipe. This is indicated  in  cases where new 
drilling strings suffered several early  failures, th en  continued in  use th rough  their 
norm al service life w ithou t abnorm al trouble. A t p resent, steel m ills em ploy careful 
control over th e  m anufacturing  and  fabrication  processes, followed by  v isual inspection 
of th e  finished product. Such inspection covers dim ensional tolerance, concentricity , 
th read  accuracy, and  exam ination  o f laps and  seams. L aps and  seam s which have 
opened and  th e  dep ths o f  which exceed 12 j%  of wall thickness are rejected. However, 
such defects which have n o t y e t opened a t  th e  m ill are often invisible and  th e ir depths 
are unknow n w ithout destructive  testing . Several non-destructive  testing  m ethods are 
described in  th e  paper for field or shop testing . M agnetic particle  inspection and  th e  
fluorescent p en etran t m ethod  are cited as aids to  visual inspection, along w ith  au to 
m atic testing  m ethods which would indicate defects to  be fu rth er inspected by  skilled 
personnel. The la tte r  m ethods involve techniques based on a num ber of principles, 
including surface m agnetic field m easurem ent, diffraction or back reflection of gam m a
ray s and  X -rays, hysteresis an d  eddy cu rren t losses, an d  conduction of h ea t, electric
currents, v ib rations, supersonic waves, X -rays, and  o ther rad iations. In  add ition  to  
th e  regular inspection m ethods now in use, th e  adoption  of a  low-cost v isual inspection 
aid  such as M agnaflux or Zyglo is suggested. E ith e r of these com m ercial methods* 
could be employed in inspecting abou t one in every hundred  jo in ts o f p ipe passed  by 
regular inspection. The new m ethod  could also be used in  fu rth e r s tu d y  of jo in ts 
rejected  by  th e  in itia l visual inspection, followed by  grinding down or sectioning of 
defective areas and  com plete cataloguing for fu tu re  reference and  analysis. Subject 
to  determ ination  of actual effect of each ty p e  of m ill defect on service life, au tom atic  
scanning devices are suggested as possible im p o rtan t supplem ents to  v isual inspection 
in  th e  fu tu re . A. H . N .

339. Surface Preparation and Drill Pipe Fatigue Failure. W . S. Lloyd. Oil W kly,
9.12.46, 124 (2), 46.—F ailu re  of d rill p ipe by  fatigue is recognized and  accepted lim its 
for a ir fatigue for m ateria ls are se t ; corrosion fatigue is m ore difficult to  specify as i t  
depends on th e  conditions under which i t  obtains. U nder conditions o f combined 
corrosion and  fatigue, failure has been found to  occur a t  m uch lower stress th a n  for 
plain  fatigue or no tch  fatigue in  th e  absence o f corrosion. V arious m ethods, m ain ly  
by  coatings b o th  m etallic  and  non-m etallic, have  been tr ied  to  com bat th e  effect of 
corrosion. The usage drill pipe encounters, while n o t p roh ib iting  such coatings, does 
m ake them  of less value th an  for o ther types of m ateria l. Besides th e  use o f coatings 
the  effect of surface finish has also come under co n sidera tion /and  argum ents have been 
proposed in the  field th a t  a surface finish different from mill-scaled finish would be
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beneficial. Since surface finish is more applicable to  drill p ipe th a n  coatings, th is  factor 
was investigated  b o th  for a ir fatigue resistance an d  corrosion-fatigue. The experim ents 
u nd ertak en  and  th e ir resu lts are described. The corrosion-fatigue resu lts  a re  q u ite  
d ifferent from  th e  a ir fatigue. H ere i t  is clearly  shown th a t ,  regardless o f ty p e  of 
surface trea tm e n t w ith in  th e  lim its o f te s t  erro r, th ere  is no difference in  th e  behaviour 
or resistance to  com bined corrosion and  fatigue. N otches a re  p resen t, w hether form ed 
m echanically  or chem ically, and  surface trea tm e n t has no effect on no tch  sensitiv ity . 
W here a  -durable film can be re ta in ed  u n d er stress encountered  in  service, such as 
exh ib ited  by  so-called corrosion-resistant or sta in less m ate ria l, th e  problem  becom es 
m ore one of p la in  fatigue th a n  corrosion-fatigue. Also, even th o u g h  th e  effects of 

.corrosion are  n o t p reven ted , of several grades of steel th e  one hav ing  th e  least no tch  
sensitiv ity  will be th e  m ost acceptable for service u n der conditions of fa tigue  and 
corrosion. Unless conditioning increases th e  leng th  o f service o f d rill p ipe to  an  
acceptable  expected  life, e ither corrosion-resisting m ate ria ls  or m ate ria ls  hav ing  low 
n o tch  sensitiv ity  m ay  be necessary in  certa in  cases. A. H . N.

340. Selection oi I.C. Engines for Field Use. Anon. Petrol. E ngr, Sep tem ber 1946, 
17 (13), 57.— The m ath em atica l and  engineering considerations in  th e  selection of 
engines for ho ist and  pum p du ties a re  outlined  and  illu stra ted  by  sim ple calculations. 
The o ther general considerations which a re  involved are  also discussed. R . B. S.

341. Im provem ents are Needed for Pum ping Compressible R otary  Mud. J .  M. Shim er. 
Petrol. Engr, A ugust 1946, 17 (12), 131.— T he serious effect which th e  com pressibility  
of some m uds h as on th e  volum etric  efficiency o f m ud pum ps is illu s tra te d  by  a  few 
sim ple calculations. V arious m eans o f reducing th is  effect to  a m inim um  are  discussed.

R . B. S.

342. New R otary Tool is Used to Keep Drill-Pipe Free. K . M. Fag in . Petrol. Engr, 
O ctober 1946, 18 (1), 272.— This new  too l consists o f a  steel sleeve m o u n ted  slidably 
on a  m andre l placed betw een th e  d rill p ipe and  d rill collars : th e  outside  d iam eter of 
th e  sleeve is sligh tly  larger th a n  th e  outside d iam eter o f th e  d rill collars. T he sleeve 
norm ally  tu rn s  as drilling proceeds, b u t if  i t  becom es s tu ck  th e  en tire  d rill stem  can 
be lowered ab ou t 2 f t  and  ro ta te d  w ith o u t tu rn in g  th e  sleeve : i t  can  th en  be  rem oved 
b y  ja rrin g  or b y  pulling  up  and  ro ta tin g . T h e  d rill collars a re  un likely  to  stick  owing 
to  th e ir  sm aller d iam eter.

The too l is described in  d e ta il and  is illu s tra ted  b y  p h o tographs an d  draw ings.
R . B . S.

343. Sodium Chrom ate Used in Perm ain  Basin D rilling to  Combat Sa lt-W ater Corrosion.
G. W eber. Oil Q a sJ., 7.12.46, 45 (31), 103.— Sodium  chrom ate  co n cen tra tion  o f ab o u t 
1800-3000 p .p .m . is used to  reduce corrosion fatigue, 50-100 lb of chem ical to  ab o u t 
50 gal o f w a ter being in troduced  to  th e  flow line a t  th e  ra te  of a b o u t 50 g .p .h . Once 
th e  correct chrom ate  concentra tion  in  th e  m ud has been reached , sm all d a ily  add itions 
will m ain ta in  proper proportions. Cost is 6 cents per foot drilled. U se o f ch rom ate  
n o t likely to  ex ten d  a t  p resen t owing to  th e  shortage of supplies an d  increased  dem and.

G. A. C.

344. Pressure M aintenance and Gasoline Absorption P lan t in  Santa B arbara  Field, 
Venezuela. H . M. R ussell and  E . Moncrief. Oil G a sJ .,  28.12.46, 45 (34), 164.— W et 
gas from  th e  fielcbseparator s ta tio n s a t  50 lb pressure is processed in th e  p la n t and  d ry  
absorber gas re tu rn ed  to  th e  producing form ation  a t  ab o u t 2300 lb  pressure. The 
p ressure-m aintenance p lan t consists o f one vacuum  an d  six th ree-stage  6-cylinder 
com pressors, w ith  a  daily  capacity  of 21,000,000 cu  f t  o f gas.

In jec tion  is in to  13 wells, th e  13,500,000 cu ft re tu rned  will soon be increased  to  
16,500,000 w hen th ree  o th er wells a re  b ro u g h t in to  th e  system .

A gasoline p lan t of 25,000,000 cu f t  of gas capacity  ex trac ts  p ropane, iso -bu tane, 
n -bu tane , iso-pentane and  heavier. M otor gasoline, kerosine or ab so rp tion  oil is 
m anufactu red  on th e  two-colum n crude un it. A d ehydration  p lan t can  t re a t  25,000,000 
cu. ft of n a tu ra l gas per day , using A 1,03 desiccant. W hen com pressed to  2500 lb th e  
dew -point does n o t exceed. 50° F  a fte r  trea tm e n t.

A crude trea tin g  p lan t of 6-8,000 brl per day  of raw  crude handles th e  cu t oil p ro 
duced in  the  field, a  process of heating  and  chem ical trea tin g  being em ployed.
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W ater requirem ents necessitated  a  w ater sta tio n  a t  artesian  wells located f- mile 
from  th e  p lan t site, th e  w ater being softened before use in  th e  p lan t. Ancillary 
electrical and  steam -generating  p lan t have also been installed . G. A. C.

Production .
345. Acidizing Increases W ater In tak e  R ates. R . J .  Pfister. Oil W kly, 11.11.46, 
123 (11), 70.—I t  has been found th a t  w aters o f low pH  increase th e  in take  ra tes  of 
t ig h t sands. How ever, low p H  w ater and  brines show a  favourable effect only as long 
as these  w aters are entering  th e  sand  fa c e ; th e  ra tes  decrease when fresh w ater is again 
injected , b u t acidization is directed  to  leave a  perm anent change in  th e  well which will 
m ain ta in  a  perm anen t increase as long as clear, sedim ent-free w ater is in jected  in th e  
well. Acidization o f production  wells has become very  successful in o ther areas, 
p a rticu larly  in  lim estone form ations, b u t m ore recently  sandstones have also been 
successfully acidized w ith  th e  developm ent o f special acids. In  these wells, a  t r e a t 
m en t often  involves th e  use of 3000 or m ore gallons of acid injected a t several thousands 
o f pounds pressure. W hile such practice  is ra th e r common, th e  equipm ent is elaborate 
and  th e  service expensive in  secondary recovery operations. I t  therefore seemed 
desirable to  carry  o u t some experim ents w ith  acid ization  in  an  a tte m p t to  devise, an 
inexpensive trea tm en t. In  order to  determ ine if  these  experim ents are tru ly  successful, 
i t  is necessary to  follow th e  w ater in p u t fa tes  before and  afte r acidization and  to  gauge 
w ater and  oil p roduction . The w ork to  d a te  is only a s ta r t  b u t th e  results are en 
couraging. The desired m ethod  of p reparing  a well for acidization and  th e  one 
o rd inarily  em ployed is described.

The trea tm en t o f 9 experim ental wells an d  th e  results ob tained  are described. The 
in take  ra tes  generally increased. A. H . N .

346. Corrosion and Preventive Methods in the K aty Field. R . C. B uchan. Oil W kly,
18.11.46, 123 (12), 25. (Paper presented before A .P .I .  12.11.46.)—The K a ty  gas- 
condensate field an d  th e  producing and  cycling equipm ent used in  its  production  are 
■described. The effects o f acidic w ater corrosion are illu stra ted  and  discussed. The 
use of plastic-coated  p ipe and  th e  use o f soda-ash as a  neutralizing agent a re  described 
as being practica l m eans o f reducing corrosion losses in th e  K a ty  field. The need for 
continued research and  for field testing  of alloys is po in ted  out. In stead  of waiting 
for a com plete understand ing  of such problem s, i t  is advocated  th a t  full-scale field tes ts  
be in itia ted  as soon as corrosion is found in  new  fields. The arrangem ent of sub 
surface equipm ent to  facilitate  corrosion control is discussed briefly. The im portance
of keeping equipm ent in  safe w orking condition is em phasized. A. H . N.

347. Tests a t  Cycling Project D em onstrate Possibilities of New Corrosion Inhibitor.
W : H . Ju s tice  and  E . N. Jones. Oil Qas J . ,  9.11.46, 45 (27), 86. (Paper presented
before N a t. Gasoline Assoc, o f Am er. Corrosion Research Project Committee.)— In  an 
a tte m p t to  inh ib it corrosion in  gas-condensate wells in  Texas, a  chem ical called 
“  K onto l 115 ” m ade by  T reto lite  Co. was tested . A fter extensive labora to ry  tes t, th is 
m ateria l was found to  have th e  following properties. I t  is a sem ipolar organic reagent 
which is chem ically a ttra c te d  to  m eta l surfaces. The adheren t, invisible p rotective  
film th u s form ed inh ib its th e  a tta ck  of th e  m etal by  corrosive m aterials. This m aterial 
is com pletely oil soluble and  has no tendency to  form  precip ita te  w ith  m agnesium  and 
calcium  salts. Tests were perform ed on field scale and  th e  results are presented  and 
appear to  confirm th e  efficacy o f th e  m ateria l in  inh ib iting  or re ta rd ing  corrosion.

A. H . N .

348. Mechanics and Economics of D ual Completions. H . C. L aird . Petrol. Engr, 
A ugust 1946, 17 (12), 165.— A brief outline is given of dual com pletions in California 
and  th e  M id-Continent. Some of th e  problem s encountered  an d  th e  m ethods of over
coming them  are d iscussed : tools and  o ther equipm ent used are described in detail 
and  well illu stra ted  b y  diagram s. The paper ends w ith  a  review of new equipm ent 
being developed. R . B. S.

349. Estim ating Crude Oil Reserves. K . M. Fagin. Petrol. Engr, Septem ber 1946, 
17 (13), 92.—The th ree  usual m ethods of estim ating  reserves are (1) th e  production 
decline curve m ethod, (2) th e  volum etric m ethod, and  (3) th e  analy tical m ethod. The
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first m eth o d  canno t be  used  u n til th e  p roduction  has declined n a tu ra lly  for tw o or 
th ree  years : th e  estim ates b y  th is  m ethod  v a ry  according to  th e  economic lim it which 
th e  p roducer fixes for th e  ra te  o f p roduction  as th e  reservoir n ears depletion . T he 
volum etric  m ethod  takes in to  account (1) th e  a real e x te n t o f th e  reservoir, (2) th e  sand  
th ickness, (3) th e  porosity , (4) th e  connate  w a ter con ten t, an d  (5) th e  shrinkage facto r 
o f th e  oil : th e  estim ates b y  th is  m ethod  also v a ry  w ith  th e  recovery  factors assum ed 
for th e  various reservoirs. The an a ly tical m ethod  only receives b rie f m en tion  a t  th e  
end  o f th e  paper. R . B . S.

350. Separators and Tanks. W . L. McCloy, J r .  Oil Gas J ., 16.11.46, 45 (28), 281. 
(Paper presented before A .P .I .  as part o f A .P .I .  Sym posium  on Secondary-Recovery 
Projects.)— C onsideration is given to  m ethods an d  equ ipm en t used  in  th e  delivery  o f 
oil from  th e  well as “ well fluid ” th rough  th e  various stages o f sep ara tio n  to  th e  stock 
tan k s  as “ pipe-line oil V arious m ethods an d  equipm ent “ hook-ups ” for trea tin g  
emulsions a re  se t fo rth  d iagram m atically . A. H . N .

351. The Chemical Dém ulsification of Crude Oil. L. T. Monson. Petrol. E ngr, Sep
tem ber 1946, 17 (13), 69.— The use o f chem icals in  th e  dém ulsification an d  desa lting  of 
crude oil an d  th e ir  ad ap tab ility  for th e  dém ulsification o f o th er w ater-in-o il emulsions 
is briefly discussed. •  R . B . S.

352. Source and Purification of Gas Supply. L. L . M cW illiams. Oil W kly , 25.11.46,
123 (13), 38. (Paper presented before A .P .I .  12.11.46.)— T he ty p es an d  sources of 
gas for in jection  purposes are discussed. A lis t o f undesirable  gases is p resen ted  and  
th e  te s ts  for these  gases and  m ethods for th e ir e lim ination  are ind icated . F ina lly , a 
b rie f s tu d y  o f th e  economics of purification  of in jection  gas is m ade. T he chief com 
ponen ts to  be rem oved are  hydrogen  sulphide, carbon  dioxide, oxygen, an d  w ater 
vapour. A. H . N.

353. Econom ics of M odern Oil T reating . R . R . M acD onald. Oil W kly , 16.12.46,
124 (3), 14.— I t  is u rged th a t  oil producers should e n tru s t th e  tre a tm e n t of th e  oil, 
to  ob ta in  clean oil w ith in  th e  specifications for w a ter co n ten t an d  g rav ity , to  an  expert 
w hole-tim e oil tre a te r  whose responsib ility  should be  to  p rov ide ad eq u a te  trea tin g  
equ ipm ent for any  em ergency. E xam ples a re  quo ted  w here trea tin g  th e  oil efficiently 
has n o t only saved its  own cost and  k e p t th e  supply  of oil up  to  th e  lim it o f th e  dem and, 
b u t also p roduced good dividends. G eneral rem arks a b o u t th e  care to  be  tak e n  in 
m ain tain in g  trea tin g  equ ipm ent a re  m ade. * A. H . N.

354. Developm ent Econom ics of H aw kins Oil Field. K . M. Fag in . Petrol. Engr,
A ugust 1946,17 (12), 92.— A b rie f account is given of th e  developm ent of th e  H aw kins 
oilfield in  W ood C ounty, T exas. P ro duction  is from  th e  W oodbine sand  : th e  geology 
an d  s tru c tu ra l characteris tics are described an d  deta ils  are  given o f reservo ir pressures, 
oil shrinkage, and  oil recovery  factors. R . B. S.

355. P lastic Plugging Reduces Gas-Oil R atios. E . S. Baubr. Oil Gas J ., 31.8.46,
45 (17), 88.— The plugging m ate ria l described is R esinox, a phenolic, low -tem perature  
curing resin. To ru n  in  for a  gas plug, a tem p era tu re  survey  m u st be  first m ade  by  
using a continuous-recording tem p era tu re  bom b. Since th e  gas a rea  is generally  a t  a 
lower tem p era tu re  th a n  th e  oil level, a  s tu d y  of th e  tem p era tu re  curve will ind ica te  th e  
app ro x im ate  location  of th e  gas-oil con tact. T he well is pum ped  fu ll o f oil to  overcom e 
an d  seal off th e  gas pressure. D epending upon  th e  d ep th  o f th e  well an d  th e  am o u n t of 
p ressure  experienced, betw een 6 an d  8 h rs  w ill be  requ ired  for th is  operation . W hile 
oil pressure is m ain ta ined , th e  tu b in g  is pulled  from  th e  well. I n  m o st cases i t  w ill 
n o t be necessary to  m ain tain  positive p ressure since th e  p ressure caused b y  th e  
h ydrau lic  level of th e  oil will usually  be sufficient. D epending u pon  th e  ty p e  of equ ip 
m en t used, to ta l  set-up tim e and  pulling  tim e w ill requ ire  betw een 8 and  24 hrs. W ith  
new, high-speed equipm ent, th is  tim e is reduced m ate ria lly , an d  i t  is possible to  pull 
5000 f t  of tu b in g  in  ab ou t 2 \  h rs. A special drillable p lastic  bridge is ru n  in  on a  wire 
line to  a  p o in t slightly  below th e  gas-oil co n tac t and  is sealed to  th e  w all w ith  p lastic  
cem ent. This p rev en ts th e  resin sealer, which will be added  la te r, from  going in to  th e  
oil pay . The tu b in g  is now re-inserted  u n til i t  rests on th e  to p  o f th e  bridge. U sing a



specially constructed  pum ping tru ck , th e  p lastic  is th en  pum ped  th rough  th e  tub ing  
in to  th e  well. The well is capped and  betw een 200 and  800 p.s.i. pressure is applied. 
This forces th e  Resinox ou t th rough  th e  porous s tru c tu re  from  which th e  gas is 
in trud ing . The resin is allowed to  cure for 6-8  hrs, a fte r which th e  well is drilled and  
cleaned. A. H . N.

356. Use of Plugging Agents. H . T. K ennedy. Oil W k ly , 18.11.46, 123 (12), 61. 
(Paper presented before A .P .I .  12.11.46.)— R ecent developm ents in th e  use of plugging 
agents in  secondary-recovery operations are discussed. These include th e  use of 
various finely pow dered solids— such as cem ent, colloidal clays, and  w ax distillate—  
which are added  to  th e  w ater a t  th e  in p u t well in  w ater flooding. The use o f smokes 
of various com positions, as applied to  gas- or air-repressuring projects, is also discussed. 
The plugging of w ater, which by-passes oil in fields which a re  n o t being artificially 
flooded or repressured, conserves propulsive energy, an d  allows com m ercial production  
of oil th a t  could n o t otherw ise be obtained. I t  m ay, therefore, be  considered as a 
m ethod  o f secondary recovery itself, com parable in  im portance w ith  repressuring or 
w ater flooding. R ecent developm ents in th is  field are discussed. A. H . N.

357. Pum ping-Equipm ent Selection for Secondary-Recovery Developments. E . N.
Kem ler. Oil Qas J . ,  16.11.46, 45 (28), 287. (Paper presented before A .P .I .  as part of 
A .P .I .  Sym posium  on Secondary-Recovery Projects.)— Sum m ary d a ta  are given on 
horse-power requirem ents available on sm all an d  shallow wells. P roper coun ter
balancing is a  m ost im p o rtan t facto r to  be considered, b o th  on cen tral powers and  
beam  wells. ' A. H . N.

358. H ard-Faced Valve Seats Extend Pum p Life. E . S te rre tt. Oil W kly, 11.11.46, 
123 (11), 54.— I t  is s ta te d  th a t  w hilst th e  m oney cost of servicing oilfield pum ps and 
auxiliary equipm ent m ay  be negligible, th e  m onetary  loss sustained th rough  prolonged 
shut-dow ns due to  failure o f these  equipm ent m ay  be considerable. One of th e  
operating  divisions o f The P u re  Oil Co. has worked o u t a  m ethod  for reconditioning 
worn valve-seat spiders and  replacing th e  w earing surface w ith  hard-facing m ateria l to  
tak e  th e  pound of th e  valve. T hrough adoption  of th is  revam ping o f pum p design, th e  
effective service life of th e  sp ider has been extended from  th e  form er th ree  or four- 
m onth  replacem ent schedule to  an  average working life of a  like num ber of years—  
extending th e  in te rval betw een replacem ent shut-dow ns 12 tim es. Pho tographs 
supplem ented b y  descriptions give th e  m ethod  of hard-facing th e  valve seats.

A. H . N.

359. Oil Production by W ater. P a rt 2— Dry-Oil Recovery for Uniform  Distribution of 
Pay. P . J .  Jones. Oil Qas J . ,  9.11.46, 45 (27), 88.— The oil recoverable before edge 
w ater appears in  production  varies w ith  a  num ber of factors including *the d istribu tion  
of pay. This article  is lim ited to  uniform  areas/foo t of dip distance and  to  uniform  pay  
thickness. F o r such s tru c tu ra l and  s tra tig raph ic  conditions, th e  acre-feet o f pay  
invaded b y  w ater/foo t of updip  advancem ent is uniform . The in-place oil varies w ith  
porosity , in te rstitia l w ater, and  volum e factor. The recoverable oil depends on th e  fluid 
factor. The la tte r  varies w ith  th e  volum e factor for oil and  w ith  th e  viscosity ra tio  of 
reservoir liquid to  th a t  of w ater. The oil displaced ahead  o f w a ter in  a  given reservoir 
depends on th e  d istance advanced b y  w a ter before reaching producing wells. Two 
contours called B and  M are used in  estim ating  producing ra tes. T he s tru c tu ra l 
position of th e  B and  M contours varies w ith  tim e. A. H . N .

360. Im portance of Research in Secondary Recovery W ater Flooding. R . V. H ughes. 
Petrol. Engr, A ugust 1946, 17 (12), 180. (Paper presented at annual meeting, North  
Texas Oil and Oas Association, W ichita Falls, Texas, M arch  1946.)—A thorough u n d er
standing of th e  perm eability  d istribu tion  and s tru c tu ra l conditions o f reservoir sands, 
and  the  location of edgew aters an d  gas caps is of prim e im portance in  all secondary 
recovery developm ents. A factor know n as th e  specific in jec tiv ity  index is suggested 
as being of m ore value to  th e  secondary recovery operator th an  m ere perm eability  
values : specific in jectiv ity  index is defined as th e  in p u t ra te  in barrels of w ater per 
day  for each foot o f sand per pound sand face pressure.

_ _ _  'RACTS. 8 9  A
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T he need  for p roper trea tm e n t o f in p u t w aters is  also stressed . T rea tm en t o f  fresh  
w a ters should  consist o f rem oval o f iron an d  m anganese b y  aera tio n , ad d itio n  o f 
chlorine or copper su lp h a te  for con tro l o f organic g row ths, ad d itio n  o f lim e to  ra ise  
th e  p H  in  an  effort to  help p rev en t corrosion, an d  filtra tio n  to  rem ove a ll suspended 
m a tte r  th a t  m igh t clog th e  sands. I t  is also suggested th a t  a ll in p u t w a ters  should 
possess th e  added  p ro p e rty  o f keeping th e  clay  and  clay-like m inerals o f sands in  a 
perm an en tly  flocculated condition. Salt w aters and  produced  brines flocculate th e  
clay-like m inerals in  a sand  as will w aters cm th e  acidic side, b u t one big  objection  to  th e  
use o f b rines o r acidic w aters is increased corrosion. I t  h as been  found th a t  corrosion 
can  usually  be  reduced by  thorough  rem oval o f th e  dissolved oxygen, b u t research  is 
necessary to  find or develop chem icals th a t  could be added  to  trea te d , h igh  p H  w aters, 
to  give th em  th e  flocculation o f c lay  p roperties .

Selective plugging p ractices for th e  reduction  o f by-passing  are  s till  in  th e  experi
m en ta l stage, b u t chem ical plugging agen ts and  p lastics seem  to  offer th e  g rea tes t 
possibilities in  th is  direction . F ina lly , th e  presen t s ta tu s  of reservo ir fluid flow research 
is reviewed. A n  excellent b ib liography o f tw en ty -one  references is appended.

B . B . S.

361. U tilization of Old W ells. W . A. H ea th . Oil W kly,  18.11.46,123 (12), 35. (Paper 
presented before A .P .I .  12.11.46.)— T he prim e ad v an tag e  of using  old wells is a large 
saving in  developm ent cost. D isadvan tages consist o f irregu lar spacing, poor m echani
cal condition  o f th e  w ell bore, exposed gas, or th ie f  fo rm ations w hich  m ay  be difficult 
to  iso late because o f hav ing  been sho t w ith  n itrog lycerin . D eposition  o f paraffin  an d  
o th e r residues in  th e  well bore is troublesom e in  c e rta in  areas— p articu la rly  in  th e  
easte rn  d is t r ic t ; and , if  no t rem oved p rio r to  conversion o f an  old well to  a n  in p u t well, 
i t  m ay  g reatly  reduce th e  efficiency o f th e  d riv ing  m edium . M ethods a n d  suggestions 
for rem oving th e  paraffin  a re  given. In  th e  M id-C ontinent d is tr ic t l it t le  difficulty is 
encountered  in  deposition of residues, an d  no special p recau tion  o th er th a n  a  m echanical 
clean-out is perform ed in  conversion o f a well to  in p u t. I n  som e instances p rec ip ita 
tio n  of calcium , b a riu m , or stro n tiu m  sa lts  on th e  sand  face h as occurred, an d  special 
tre a tm e n t is requ ired . R easons for in tensive secondary-recovery  developm ent as 
p rac tised  in  certa in  areas a re  discussed. A. H . N .

362. Secondary Recovery in  the  N ow ata-Claggett Area. A. G ibbon. Oil W kly ,
9 .12.46.124 (2), 48.—T he h is to ry  and  developm ent o f th e  pool previously  to  secondary 
recovery  is sum m arized. C haracteristics o f th e  sand  an d  p ro d u c tio n  d a ta  a re  p re
sen ted . A  fac to r “  C ” is developed w hich rep resen ts th e  b a rre ls/acre-foo t a t  well 
d en sity  o f 5 acres/w ell m ultip lied  b y  1-6. T he m ethod  o f e stim a tin g  th e  fac to r “ C ” 
an d  of using i t  is discussed in  som e deta il. E conom ic s tud ies o f  th e  field a re  briefly 
p resen ted . A. H . N.

363. D istribution Systems and Surface In jection  E quipm ent in  Secondary Recovery.
C. H . K eplinger. Oil W kly,  2.12.46, 124 (1), 42. (Paper presented before A .P .I .
12.11.46.)—-C onsideration h as been given to  d is trib u tio n  system s a n d  w ell-injection 
equ ipm ent for secondary  recovery  o f oil b y  a ir, gas, an d  w ater. Econom ical d is tr i
b u tio n  system s m ay  be designed on a  sound engineering basis if  th e  im p o rta n t factors 
such as volum es, pressures, and  expected  life o f proposed p ro jec ts  a re  accurate ly  
estim ated . S tan d ard  surface w ell-injection equ ipm en t m ay  be v a ried  to  m eet local 
conditions. In d iv id u a l well m eter equ ipm ent should  be  prov ided  for every  p ro ject.

A. H . N .

364. D istribution Systems and Surface In jection  Equipm ent. C. H . K eplinger. 
Oil Gas J . ,  16.11.46, 45 (28), 300. (Paper prresented before A .P .I .  as part 
o f A .P .I .  Sym posium  on- Secondary-Recovery Projects.)— C onsideration is given to  
d is trib u tio n  system s and  w ell-injection equ ipm ent for secondary  recovery  of 
oil b y  a ir, gas, an d  w ater. E conom ical d is trib u tio n  system s m ay  be designed on a  
sound engineering basis if  th e  im p o rtan t facto rs such as volum es, pressures, and  
expected  life o f proposed p ro jects a re  accu rate ly  estim ated . S tan d ard  surface well- 
in jection  equ ipm ent m ay  be varied  to  m eet local conditions. In d iv id u a l w ell-m eter 
equ ipm ent should  be provided for every  p ro ject. A. H . X .
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365. Operators in H ull and Silk Field Study Repressuring Program m e. C. H . Keplinger 
and  J .  M. W anenm acher. Oil G asJ., 31.8.46,45 (17), .76.— The h isto ry  o f th e  H ull and 
Silk field in T exas is reviewed, followed by a  deta iled  description of the  more im p ortan t 
and  significant horizons. D a ta  on th e  gas-o il ra tio s obtained for th e  different sands 
a re  p resented  and  oil reserves are estim ated . I t  is estim ated  th a t  in  order to  obtain  
th e  an tic ipa ted  5,300,000-brls increase in  oil recovery, i t  will be necessary to  in ject 
approxim ately  22,000,000 M.c.f. of gas. I t  is believed th a t  th is  gas be injected a t  a 
pressure of 750 p.s.i. The m ain  expense of th e  injection program m e will be th e  charges 
for com pressing gas. B ased upon a  possible pressure service of 2 cents /M.c.f., th e  to ta l

• cost of com pressing th e  gas will am oun t to  440,000 dollars. Purchase of gas m eters 
for injection wells and  conversion of oil wells to  gas injection wells should n o t am ount 
to  m ore th a n  250 dollars/w ell. The cost m ay  be increased, however, i f  i t  is found 
necessary to  deepen proposed gas-injection wells so as to  expose all of th e  p ay  section 
being produced b y  o ther wells in  th e  v icin ity . A. H . N.

366. 11,667 Productive Acres Repressured in  W est Pam pa Co-operative Project.
K . B. Barnes. Oil Gas J .,  9.11.46, 45 (27), 66.— The field is composed of 101 leases. 
Prelim inary  studies were s ta r te d  in  1943 ; on M arch 25, 1946, th e  first eleven injection 
wells were p u t in to  operation. The organization of personnel and  responsibilities is 
briefly explained. Sim ilarly b rief discussions are m ade of th e  gas-oil ra tio  tests , of 
reconditioning th e  oils and  of level determ ination  in  in p u t wells and  o ther engineering 
d a ta . The following tab le  sum m arizes th e  d a ta  up  to  Septem ber 1946.

Gross oil production , b .d . . . . . . . 11,308
A verage production /producing  well, b .d . 12-63
Gas production , M .c.f./day  a t  14-65 pressure base . 17,701
Gas in jected , M .c.f./day a t  14-65 pressure base 4,338
P er cen t o f produced  gas in jec ted  . . 24-5
Produced gas-o il ra tio , cu. f t /b r l  . . . . . 1,565
In jec ted  gas-oil ra tio , cu. f t/b rl . . . . . 384
N et gas-oil ra tio , cu. f t /b r l  . . . . . . 1,181
M aximum in jection  pressure, p.s.i. . . . . 479
M inimum injection  pressure, p.s.i. . . . . 93
A verage in jection  pressure, p.s.i. . . . . 261
Producing days . . . . . . . . 30
N um ber o f in p u t wells in  service . . . . . 75
N um ber o f producing wells . . . . . . 895
T o ta l acreage in  repressure area  . . . . • . ' . 11,667
A verage oil recovery, b rl/acre  . . . . . 6,062
C um ulative oil production  as of Septem ber 30, 1946, b rl . . 70,722,883
C um ulative gas in jected  since M arch 25, 1946, M.c.f. 763,489

A. H . N.

367. Langlie Unitized Repressuring Project. R . L. Gray. Oil W kly, 25.11.46,123 (13), 
32. (Paper presented before A .P .I .  12.11.46.)—-The results of 5 years of operation  under 
a  gas injection  program m e are sum m arized. The pro jec t know n as th e  Langlie 
U nitized R epressuring P ro ject is located  in  sou th-eastern  New Mexico. The project 
was sta rted  when th e  average reservoir pressure was 615 p.s.i. (original pressure was esti
m ated  as 1400 p.s.i.). A fter 5 years of injecting gas in to  2 wells, th e  average pressure 
had  decline to  467 p.s.i. in  th e  13 wells. The average gas-oil ra tio  a t  s ta r t  of injection 
was 2000 cu. f t/b rl, and  is now abou t 11,000 cu. f t/b rl. The g reatest operating  p rob
lem, the  channelling of gas, has been solved to  a certa in  ex ten t by  controlling injection 
of gas by  packers. I t  is estim ated  th a t  recovery by  gas injection  u ltim ate ly  will be 
43-5% greater th an  p rim ary  operation  for injection  period, or 14-8% greater for entire  
life. A. H . N.

368. Practical Application oi Geology to  Reservoir Analysis. W . W . W ilson. Petrol. 
Engr, Septem ber 1946, 17 (13), 152.— D etails are given of th e  h isto ry , stra tig raphy , 
and s tru c tu ra l geology of p a r t  of th e  K anesholm  Pool in M cKean County, Pennsylvania. 
The use of th is ty p e  of s tu d y  in  reservoir analysis is explained. The m ost im portan t 
application is in  determ ining th e  m obility  of fluids w ithin th e  reservoir. I f  the  in-
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d iv idua l porous layers are a really  extensive, and  are  of such physical ch arac te r as to  
p e rm it th e  free m ovem ent o f fluids, reservoir forces m ay  be determ ined  from  th e  
observed fluid m ovem ents. H ow ever, th e  m ode o f deposition  o f a  sand-producing 
fo rm ation  can  m inim ize th e  effect o f th e  n a tu ra l reservoir forces. In  such cases, i t  
m ay  be impossible, w ithou t a  de ta iled  geological analysis, to  determ ine th e  reason  for 
th e  ap p aren tly  anom alous reservoir behaviour. R- B . S.

369. Reservoir Perform ance and W ell Spacing, Silica Arbuckle Pool, K ansas. L. F .
E lkins. Oil O a sJ ., 16.11.46, 45 (28), 201. (Paper presented before A .P .I . ) — T he Silica 
A rbuckle pool o f K ansas, producing from  th e  A rbuckle dolom ite b y  w a te r  drive, 
provides one case h isto ry  for s tu d y  of th e  recovery  m echanism  an d  for in trapoo l 
analysis o f th e  recovery-w ell-spacing re la tio n  for th is  im p o rta n t ty p e  of pe tro leum  
reservoir. Pool perform ance to  d a te  ind icates no  su b s tan tia l difference in  u ltim a te  
recovery efficiency d irectly  a ttr ib u ta b le  to  increased average well den sity  w ith in  th e  
range of 10—40 acres/w ell in  th is  pool. T ests in  th is  pool show in terferences w ith in  a  
few hours betw een wells as m uch as 1860 f t  a p a r t . D isagreem ent betw een th e  th eo re ti
cal pressure reductions in  a  hom ogeneous reservoir an d  those  m easured in  th e  produced 
an d  shu t-in  wells suggests th e  presence of high p e rm eab ility  s treak s com prising a 
re la tively  sm all fraction  o f th e  to ta l  pore space. I t  is hypothesized  th a t  th e  recovery 
m echanism  for th is  ty p e  reservoir is p rim arily  th a t  encroaching w a ter g radually  d is
places oil from  th e  less perm eable channels th ro u g h  w hich oil flows in to  th e  wells. 
W ith  th is  m echanism , th e  num ber o f wells p en e tra tin g  th e  sam e system  o f extrem ely  
perm eable s treaks should n o t g reatly  influence recovery  from  th a t  p a r t  of th e  reservoir 
in  com m unication  w ith  these  streaks. This is in  agreem ent w ith  th e  recovery-w ell- 
spacing re la tion  ind ica ted  b y  th e  over-all perform ance o f th e  Silica A rbuckle pool.

A. H . N .

370. Gas-Condensate Reservoirs. O. F . T horn ton . Oil W kly , 18.11.46, 123 (12), 42. 
(Paper presented before A .P .I .  12.11.46.)— T en years o f o p eration  o f gas-condensate 
reservoirs has verified th e  necessity  for and  p rac ticab ility  o f co-operative and  unitized  
operation . T hree ty p es o f gas condensates a re  now  recognized : w et-gas, retrograde- 
gas, and  reservoir-liquid. T he operating  m ethod  for each reservo ir should  be based 
upon  th e  characteris tics of th e  gas condensate a t  reservoir conditions. O ther factors 
such as richness of th e  gas, size of th e  reserve, capacities of wells, n a tu re  of th e  reservoir, 
and  m ode o f occurrence of th e  gas condensate m u st be considered. M arketing  con
ditions, ta x  position , and  o th er facto rs a re  also im p o rta n t. D ue to  th e  increasing 
volum e of th e  gas m ark e t, and  prospects for chem ical conversion o f gas to  liqu id  fuel 
b y  th e  F ischer-T ropsch  process, m an y  operato rs w ill be requ ired  to  m ake a  choice or 
com prom ise betw een com plete4pressure m ain tenance  and  gas sales. T his can  be done 
in te lligen tly  w ith  know n m ethods o f evaluation . A. H . N .

371. Suspended M atter in  Flood W ater. Anon. Oil W kly , 14.10.46, 123 (7), 61 — 
Suspended m a tte r  in  flood w a ter is p resen t due to  (1) being  in  th e  u n tre a te d  raw  w ater 
su p p ly ; (2) resu lting  from  a e ra tio n ; and  (3) resu lting  from  corrosion o f pipelines in 
the. d is trib u tio n  system . Suspended m a tte r  in  th e  raw , u n tre a te d  w a ter supp ly  being 
used for flooding operations is organic m a tte r , sand, s ilt, o th e r foreign m a tte r , e tc ., and 
is usua lly  referred  to  in  w a ter analysis as tu rp id ity  and  colour. Suspended m atte r  
m ay  be broken  dow n in to  tw o classifications, as “ sedim ent ” w hich w ill rap id ly  settle  
ou t, an d  “ tu rp id ity  ” which slowly se ttles ou t. H ow ever, n early  all form s of sus
pended m a tte r  a re  usua lly  referred  to  as tu rp id ity . Colour o f th e  w a ter also is re la ted  
to  suspended m a tte r  in  th a t  i t  is a lm ost inv ariab ly  due to  organic m a tte r  usually  
ex trac ted  from  decaying vegetation . M ethods of rem oval b y  ae ra tio n  an d  coagulation 
are  briefly described. A. H . N .

372. Oil Production by W ater. P a rt 3— Oil Ahead oí W ater. P . J .  Jones. Oil Gas J .,
16.11.46, 45 (28), 314.— R eservoirs have  th ree  dim ensions an d  displacem ent o f oil by 
w a ter is in  th ree  dim ensions. F o r p roduction  purposes, i t  is convenient to  replace th e  
s tru c tu ra l and  stra tig rap h ic  characteris tics of reservoirs b y  a  facto r called convergence 
of reserve. Convergence is a  num ber w hich com bines s tru c tu re  and  p ay  th ickness. 
The lim iting  values are zero an d  two. In  th e  v ic in ity  of an  in jection  well, convergence 
is equal to  zero. F o r a  uniform  d istrib u tio n  o f pay , convergence is equal to  u n ity .
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Along th e  crest of a  reservoir, convergence is equal to  two. The oil displaced ahead 
of w ater, aside from  expansion, varies w ith  th e  fluid facto r, convergence and  th e  
d istance advanced  by w ater before reaching producing wells. A. H . N.

373. North Texas W ater-Flooding Possibilities. A. Gibbon. Oil W kly, 28.10.46, 
123 (9), 47.—A sum m ary  o f th e  findings of th e  U .S. B ureau of Mines in studying  th e  
water-flooding practices of N o rth  Texas is p resented  and  discussed. The h isto ry  of 
various fields and  pro jects is briefly indicated. One com pany operating  tw o ad jacen t 
pro jects used tw o ty p es o f well spacings : a  five-spot and  a  nine-spot p a tte rn . In  the  
five-spot p a tte rn  p ro jec t w ith  like wells spaced a t  300-ft in tervals , th e  response to  
w ater injection w as re la tively  rap id  and  th e  peak of oil production  was a tta in ed  after 
approx im ately  14 m onths. In  th e  case of th e  nine-spot p a tte rn  th e  oil-producing wells 
were drilled a t  300-ft in te rvals w ith  th e  centre  well of each group of nine serving as a 
w ater-in jection  well. R esponse to  w ater injection was m uch slower th a n  on th e  five- 
spo t p a tte rn  p roject, an d  peak oil p roduction  was n o t a tta in e d  u n til a fte r 21 years from 
th e  incep tion  of w a ter injection.

T he-open-type system s an d  th e  m ethods of w ater-trea tm en t are described. P ro 
duction  d a ta  a re  p resen ted  graphically . A. H . N .

•

374. Flowing W ater-F lood Production. T . F . Law ry. Oil W kly , 18,11.46, 123 (12), 
54. (Paper presented before A .P .I .  12.11.46.)— Flowing o f water-flood production  was 
a ttem p ted  very  early  in  th e  B radford  field, P a , b u t d id  n o t become popular u n til the  
developm ent o f w ater flooding in  th e  shallow M id-Continent fields. The advantages of 
flowing over pum ping  lie in  th e  sim plicity  of operation, and  econom y of first cost, as 
well as of operation. Flowing is used m ain ly  in  th e  shallow water-flood operations in 
th e  M id-Continent sands, in  which perm eability  and  viscosity do no t seriously re ta rd  
th e  injection of sufficient w ater volume. The experience w ith  flowing to  d a te  has been 
such th a t  there  seems to  be no difference in  th e  u ltim ate  recovery of w ater flooding— 
w hether by  flowing or by  pum ping. „ A. H . N.

375. Salt-W ater Disposal. W . S. M orris. Oil Qas J 31.8.46, 45 (17), 92.—In  this, 
th e  concluding article  of a  series dealing w ith  E a s t Texas w ater disposal projects, d a ta  
on th e  p roduction  of oil an d  w ater and  th e  quan tities in jected  are  presented  and 
discussed. A. H . N.

376. Construction and Calibration of Sun Perm eam eter. A. B. Long. Oil W kly,
28.10.46, 123 (9), 44.— The construction , calibration , and  use of an  in strum en t to  
m easure th e  perm eability  o f rock sam ples to  a ir are described. Flow  is m ain tained  
under constan t pressure differential an d  th e  m anom eter of an  orifice on th e  o u tle t is 
calib ra ted  d irec tly  in  m illidarcys. A. H . N.

377. Salt Quickly Cleans Flow Lines. L. N. Scheuerm ann. Oil W kly, 11.11.46, 123
(11), 57.— I t  is found th a t  sa lt of th e  v a rie ty  know n as “ ice-cream  sa lt ” is useful in 
clearing paraffin deposits from  oil lines. Insoluble in  oil and  readily  soluble in  w ater, 
sa lt is in troduced  as a  m echanical, ab rad a n t in  en tra inm en t w ith  th e  oil in  th e  line 
where i t  acquires sufficient m om entum  to  cu t th e  paraffin in  a  m echanical m anner. 
The m inim um  flow pressure is abou t 130 p.s.i. I f  th e  pressure is less, i t  can  be bu ilt 
up  by  tak ing  pressure from  ano ther well or b y  using a  pum p. One advantage  of using 
sa lt is th a t  if  any  accum ulation  resu lts from  com binations of th e  paraffin and  abrasive, 
th e  abrasive can  be dissolved o u t by  circulating  w ater th rough  th e  flow lines to  release 
th e  pack-up. How ever, in  over 2000 tes ts , no pack-up has occurred. Salt has th e  
following properties which are necessary to  rem ove hydrocarbon deposits : (1) C rysta l
line form  and  n o t too fine ; (2) Sufficient h a rd n ess ; (3) Inso lub ility  in  petroleum  o i l ;
(4) Solubility in  w a ter ; (5) Non-poisonous ; (6) The general p roperties of n o t reacting 
w ith  oil or w ater ; (7) N on-injurious to  equipm ent or personnel. E q u ipm en t for in jec
tio n  of th e  sa lt is described. In  general, a  by-pass is installed  and  th e  line-oil is used 
to  in jec t th e  sa lt from  a  pipe or a  hopper in to  th e  m ain-line. A. H . N.

378. Laboratory for Production Problems. R . Sneddon. Petrol. Engr, Septem ber 
1946, 17 (13), 178.— A brief description is given of th e  Shell Oil Com pany’s recently
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com pleted production  lab ora to ry  in Los Angeles. T he con tem pla ted  program m e of 
research  is also outlined. R . B. S.

379. Engineering Developments in Southwest Texas. J .  W . C rutchfield and  H . T. 
P ru e tt.  Petrol. E ngr, O ctober 1946, 18 (1), 208.— T he m ost im p o rta n t engineering 
developm ents in  th is  region have  been connected  w ith  well com pletions an d  w ith  
problem s connected w ith  reservoir engineering. These developm ents a re  briefly 
discussed. R . B. S.

O ilfield  D evelop m en t.
380. Argentine Petroleum  Industry  (1). A. L andoni an d  A. Z an e tta . Petroleum, 
1946, 9 (11). (From the “ H istoria  del desarrollo de’ la industria  petrolera en el p a is  ” 
published in  “ La  Ingenieria,” 1945, 49, 646-662.)— A histo rica l review  o f th e  origin 
and  developm ent of th e  A rgentine petro leum  in d u stry , including s ta tis tic s  o f crude oil 
p roduction  an d  drilling. K . C. G. K .

381. A rgentine Petroleum  Industry  (2). A. L andoni an d  A. Z an e tta . Petroleum, 
1946, 9 (12),"288.— T he second p a r t  o f an  a rtic le  dealing w ith  exploring an d  drilling for 
o il in  A rgentina . K . C. G. K .

•
382. Search io r Petroleum  in B ahia (Brazil). A. I .  de O liveira. Pol. del In s t. Sud- 
americano del Petroleo, 1946, 2, 449-470.— D etails o f ex p lo ra to ry  drilling  in  th e  S ta te  
of B ahia, w ith  m aps and  geological form ations. T he estim a ted  reserves in  th e  four 
fields covered a re  7 m illion brl, w ith  m ore th a n  1 billion eu. m . o f gas. A. C.

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

383. Tank Ships. B. Saurino. Oil Oas J . ,  28.12.46, 45 (34), 160.— A review  is given 
o f th e  w orld ta n k e r  position  to -day .

W orld  fleet capacity  increased 66%  during  th e  w ar. T he U .S . owns 62-3%  of the  
w orld tonnage to -d ay  com pared w ith  23-9% owned on Septem ber 1, 1939, w hilst G reat 
B rita in  owns 16-2% which is w ith in  5%  o f her p re-w ar figure. T o ta l w orld tonnage
am oun ts to  214 m illion deadw eight tons, as com pared w ith  13 m illions a t  o u tb reak  of
w ar. T he U .S. owns 133, m illion tons of p resen t to ta l.

The 1947 build ing  program m e shows 118 vessels u n d er construction , m ostly  in  G reat 
B rita in  (52), D enm ark  (11), an d  Sweden (32). Only 2 a re  being b u ilt in  th e  U .S.

Tables show w orld tan k -sh ip  fleets b y  flag as a t  J a n u a ry  1947, ships u n d er con
s tru c tio n  or on  order, th e  U .S. privately -ow ned  tan k e r fleet as a t  J a n u a ry  1947, and 
average tan k e r c h arte r ra tes  for clean an d  d ir ty  tonnage  from  U.S. to  N o rth  A tlantic  
p o rts  annually  from  1928 to  1946. I t  is concluded th a t  operating  costs in  th e  fore
seeable fu tu re  w ill rem ain  a t  h igher th a n  previous levels, an d  th a t  p rivately-ow ned 
tan k e rs  u n der U .S. flag can  m eet cu rren t dom estic tran sp o rta tio n  if  th e  big-inch lines 
a re  u tilized  for shipping liqu id  p ro d u c ts  from  th e  G ulf Coast. G. A. C.

384. A Case Study in  the T ransportation  of N atural Gas. J .  E . F landers . P ipe Line  
News, Septem ber 1946, 18 (9), 5.—A hyp o th e tica l exam ple is discussed in  d e ta il to  
i llu stra te  th e  m arked  effect which load facto r has on th e  cost of tran sp o rtin g  n a tu ra l 
gases. The operating  expenses tak e n  in to  accoun t in  th e  discussion are  those o f : (1) 
com pressor s ta tio n  operation , (2) com pressor s ta tio n  m ain tenance , (3) m easuring sta tio n  
operation  and  m ain tenance, (4) com m unication  system  o p eration  and  m aintenance,
(5) fuel, (6) gas losses, (7) sales, an d  (8) general overheads. R . B. S.

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

R efineries and A u xiliary  R efinery P lan t.
385. Air Compressor Operation. D. A ttaw ay . Refiner, 1946, 25, 282.— Safe p ractices 
in  a ir com pressor operation  are  discussed sh o rtly  u n d er explosion hazards, location  
and  foundation , capacities, com pressor lubrication , decom position o f oil, carbon
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deposits, c iear a ir a t  in tak e  cooling w ater, fusible plugs, discharge p ip ing , a ir  receivers, 
working pressures, a ir-s ta rtin g  piping, an d  personal p ro tec tive  devices. G. R . X.

386. Fundam ental Factors in  Corrosion Control. H . H . Uhlig. Chem. Eng. News, 
1946, 24. 3154.— T he a u th o r has surveyed th e  various m ethods of corrosion control and  
discussed th e  principles underly ing  them . I tem s d ealt w ith  are eathodic p rotection , 
m etallic a n d  organic coatings, inh ib ito rs an d  passivators , corrosion-produet coatings, 
effect o f a lte ra tio n  o f environm ent, influence o f im purities in  m eta ls on  th e ir  ra te  of 
corrosion; im provem ent o f chem ical resistance b y  alloying (stainless steels), and  f i n a l l y  
m ethods o f achieving h ig h  tem p era tu re  resistance for b o th  th e  lower an d  u pper zones 
o f  th e  h igh  tem p era tu re  range. The a rticle  is well illu stra ted  w ith  diagram s.

L. B.

387. P la te  Efficiency of Fractionating  Columns and Absorbers. H . E . O’Connell. 
Trans. Amer. Inst. Chem. Engrs, 1946, 42, 741.— A  correlation  o f p la te  efficiency as a 
function  o f feed v iscosity  an d  th e  re la tive  v o la tility  o f  k ey  com ponents has been de
veloped for frac tiona ting  tow ers from  te s ts  d a ta  on  29 com m ercial colum ns and  5 
lab o ra to ry  colum ns previously  rep o rted  in  th e  lite ra tu re  an d  from  new  tes t d a ta  on 
3 com m ercial colum ns n o t previously  reported . Also, th e  correlation o f W alter and  
Sherwood for lab o ra to ry  p la te  absorbers, which expresses p la te  efficiency as a  func
tio n  o f v iscosity  an d  H en ry ’s law  co nstan t, has been simplified and com pared w ith  the  
efficiency for com m ercial absorbers. T he correlations are su itab le  for determ ining th e  
p la te  efficiency in  th e  design o f com m ercial frac tiona ting  colum ns an d  absorbers.— 
(A uthor’s ab strac t.)

388. Furnace Tube Decoking with Steam and Air. H . B ottom ley. Refiner, 1946, 25, 
377.— A short account o f  th e  rem oval o f coke from  furnace tub es b y  m eans o f a ir and  
s team  in jection  th ro u g h  th e  h o t tu b es w ith  reference to  th e  m echanics o f th e  operation  
an d  th e  furnace tem pera tu re . The economics o f th is  m ethod  are  p a rtia lly  enum erated  
as (1) R educed dow ntim e w hen furnace clean in g  is th e  delaying facto r ; (2) R eduction  
in  m an hours for tflbe c lean in g ; (3) E lim ination  o f too l m ain tenance an d  re p a ir ;
(4) Increased  tu b e  l if e ; (5) Increased  ease of tu b e  an d  header in sp ec tio n ; (6) E lim ina
tio n  o f tu b e  tu rb in in g  m ess an d  noise. ’ G. R . N.

389. The Effect of H eat Loss on the Perform ance of Exchangers with Interconnected
W alls. P . R . T rum pler. Trans. Amer. Soc. Mech. Engrs, 1946, 68, 487.—E quations 
are devised for th e  calculation  o f exchangers in  which th e  passage walls are bonded to  
each o ther, p roviding su b stan tia lly  un iform  w all tem p era tu re  over any  cross section 
norm al to  th e  flow. R esu lts a re  p resen ted  for b o th  countercurren t an d  cocurrent 
exchangers an d  a n  exam ple illu stra tin g  th e  solution is given.— (A uthor’s abstrac t.)

390. The Influence of Viscosity on Centrifugal Pum p Perform ance. A. T. Ippen . 
Trans. Amer. Soc. Mech. Engrs, 1946, 68, 823.— In  order th a t  th e  perform ance char
acteristics o f  centrifugal pum ps for use in  th e  oil in d u stry  could be pred ic ted  w ith  a 
reasonable degree o f certa in ty , an  experim ental s tu d y  o f th e  behaviour of various 
designs o f pum p was undertaken . T he fluids used were w a ter and  oils w ith  viscosities 
u p  to  10,000 s.s.u. E xperim en tal resu lts are given and  th e  influence of po in ts in 
p um p design on perform ance w ith  fluids of various viscosities is analysed and  discussed.

A . R . J .

391. Pilot P lan t and Commercial Desalting. M. J .  See, J .  P . L indahl, H . R . Taliaferro, 
an d  C. R . H a rte , J r .  Refiner, 1946, 25, 463.— D esalting  m easures were necessary when
S.O.C. In d ian a  a t  W hiting  com m enced refining W est Texas crude conta in ing up to  
300 lb salt/1000 brl. F o u r desalting  u n its  o f th e  coalescer and  settling  ty p e  are in 
operation. T he process consists essentially  o f  m ixing a  sm all am ount of w ater w ith  
th e  crude, heating  th e  m ix tu re  to  ab o u t 230° F , coalescing b y  m eans o f a n  excelsior 
bed  and  se ttling  a t  a  p ressure sufficient, to  p rev en t vaporization . A  dem ulsifying 
chem ical is em ployed. The trea te d  crude has an  average sa lt con ten t o f abou t 30 lb ./ 
1000 brl. P ilo t p lan t w ork  h as ind ica ted  w ith  excelsior as th e  coaleseent th a t  w ith  
increased w ater add ition  i t  m ay  be possible to  ob ta in  sa tisfac to ry  desalting w ithou t a
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dem ulsifier : since th e  cost of th is  chem ical is an  im p o rta n t item  a ttra c tiv e  savings 
m ay  be possible. P ilo t p lan t rm is on th e  use o f glass fibres as th e  coalescent have  given 
crudes of sa lt con ten t a round  10 lb /1 000 b rl w ith  a  sa tisfac to ry  life o f th e  m edium . A 
full-scale program m e is under w ay to  com pare th e  tw o coalescing m edium s.

G. R . N .

392. Process Pum ps for Oil Refineries and  Sim ilar P lan t. W . F . R ieste r. Petrol. 
Tim es, 26.10.46, 50, 1110.—A n account is given of th e  requ irem en ts o f p um ps f8r oil 
refinery service and  th e  im portance o f suction  perform ance is stressed. R ecen t 
developm ents which have  been responsible for th e  design of pum ps giving b e tte r  p e r
form ance in  oil refinery p la n t are  described. R- B. S.

393. Therm al Conductivity. The R efiner’s Notebook No. 124. W . L. N elson. Oil 
Oas J .,  21.12.46, 45 (33), 87.— A tab le  an d  a  g raph  are given from  w hich th e  th erm al 
conductiv ity  of th e  various m ateria ls, used in  refineries, m ay  be ob ta in ed  for use when 
determ ining th e  following : (1) th e  h e a t losses in  furnace walls, p ipe  in su la ting  m aterials, 
e tc ., (2) th e  h ea t tran sfer coefficients o f liquids or gases, an d  (3) th e  th e rm al resistance 
of d ir t or coke layers on exchanger an d  p ipe-still tubes. W . H . C.

394. Losses through H eated W alls. The Refiner’s Notebook No. 125. W . L. Nelson. 
Oil Oas J .,  4.1.47, 45 (35), 77.— A n equation  is given for com puting  th e  loss of h ea t by  
conduction  th rough  fla t walls or surfaces. T he facto rs th a t  affect th e  film coefficient 
are described, viz. th e  tem p era tu re  of th e  surface in  c o n tac t w ith  th e  a ir, th e  air 
velocity  and  th e  position  of th e  surface (vertical, ho rizon tal u p p er or lower, or sloping) 
an d  factors for th em  are  given. T he m ost troublesom e fac to r is th e  tem p era tu re  
difference betw een th e  w all and  th e  a ir, b u t th e  difficulty of th is  tria l-an d -e rro r com puta
tio n  can be eased by  th e  use of th e  ch art presen ted . T he com position o f th e  ch art is 
described an d  a n  exam ple o f its  use  is show n. W . H . C.

395. E lectric Pow er in  Oil Refining. W \ H . S tueve. Oil Oas J . ,  21.12.46, 45 (33),
73. (Paper presented before the Pelrolevjn Electric Power Assoc., Tulsa .)— D a ta  relative
to  electric power, b o th  purchased an d  refinery generated , used a t  U .S. refineries for 
th e  y ear 1929, 1939, and  1944 are show n and  discussed an d  com pared w ith  th e  con
sum ption  of e lectricity  in a ll U.S. m anufactu ring  industries, an d  a  survey  of th e  electric 
a n d  m echanics pow er used  a t  44 U .S. refineries in  1937 is given. I t  is show n th a t  (a) in 
1939 th e  use o f electricity  increased over 10 years from  1-78 to  3-18 K w -h r /b r l ; (6) in 
1937 th e  ra tio  o f purchased  to  genera ted  e lectricity  w as 1-58 : 0-64 K w -hr/b rl, and 
(c) to -day , refineries a re  54%  electrified. The tren d s are tow ards (1) th e  use of all 
electric m otors for new  applications an d  also a  change from  obsolete steam -driven 
equ ipm ent to  m otors, an d  (2) a larger use of purchased  e lectricity , desp ite  th e  fact, as 
show n la te r, th a t  refinery generation  is fa r cheaper. The reason  appears to  be  th a t 
less L -F  steam  is requ ired  for process w ork th a n  w ould be  p roduced  if  a ll th e  electricity 
requ irem ents were refinery generated  b y  th e  use o f H -P  steam . R efinery  generation, 
b o th  o f steam  and  electricity , is discussed from  several aspects, a n d  costs, capital 
expenditu re , and  am o rtiza tion  are  given an d  com pared w ith  cost o f pu rchased  power.

W . H . C.

396. R eclam ation oi W aste. J .  L. H e a th  an d  P . Giblin. Refiner, 1946, 25, 443.— 
M ajor sources of w aste trea te d  a t  M agnolia’s B eaum ont refinery are  classified as (1) Oil 
re jected  from  trea tin g  u n its  or refinery spillage ; (2) B.S. an d  W . from  crude oil tanks ;
(3) Oil displaced from  pipelines to  avoid  con tam ination  caused b y  pum ping  different 
p ro d u c ts ; (4) R efuse from  ta n k  cleaning operations ; and  (5) Oil p resen t in  waste 
tro a tin g  reagents. These m ateria ls a re  g a thered  in  a n  in teg ra ted  system  o f sewers 
an d  se ttling  tan k s  or ponds. To rem ove th e  m axim um  q u a n tity  o f w a ter before final 
dem ulsification some m ateria ls a re  h and led  differently  from  o thers. M aterials classi
fied in  th e  first and  th ird  groups are  tran sferred  to  th e  in ter-refinerys ep ara to rs  where 
some w ater is rem oved by  s e t tin g .  M aterials in  group 2 a re  pum ped  d irectly  in to  the 
em ulsion-breaking tan k s . G roups 4 and  5 which con ta in  large vols. o f w a ter a re  first 
tran sferred  to  th e  w aste oil se ttling  ponds. F in a l reclam ation  is carried  o u t in  emulsion- 
b reak ing  tan k s  on a  48-hr operating  cycle w here th e  em ulsion is h ea ted  to  120-150° F 
and  trea te d  w ith  boiler blow-down and  spen t caustic. A fter 24 h r se ttling  w a ter and
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sludge are w ithdraw n from  th e  b o tto m  and  clean oil from  th e  top , leaving an  em ulsion 
in  th e  ta n k  to  go forw ard to  th e  succeeding cycle. G. R . N.

D istilla tion .
397. Deposits Form ed in the Refining Process. L. F . Shim ansky. R iv. ita l. Petrol, 
Novem ber 1946, 163, 13.— The problem  of th e  gum m y deposits form ed in  th e  heating  
of th e  crude in  refining is reviewed. I t  is linked up  w ith  th e  dissolved oxygen conten t 
of th e  crude, and  exam ples are given of how th e  am ount o f deposit is dim inished by 
various m ethods o f cu ttin g  down th is  oxygen conten t. D. H . McL.

398. Operating Characteristics of Hypercal Fractionating  Columns. P . L. B rand t, 
R . B. Perkins, an d  L . K . H alverson. Oil O a sJ .,  7.12.46, 45 (31), 86.— The operation  
and  perform ance of com m ercially available H ypercal L abora to ry  F rac tionating  Columns 
hav ing  a  25 m m  b y  36 in  H eligrid  packing is described.

Two ty p es of colum ns were studied , th e  only difference being in  th e  reflux control 
head. The Podbulniak-designed head  is b u ilt d irectly  w ith in  th e  vacuum  jack et th a t  
insulates th e  colum n ; th e  Shell-designed liquid-dividing head  is a  tipp ing  bucket type, 
perm itting  th e  use of therm om eters for vapour-tem pera tu re  m easurem ents. Still 
po ts used are s tan d ard  round-bo ttom  flasks, h eated  w ith  Glas-Col m antles. Boil-up 
ra te  contro l norm ally  is m anual.

The te s t  liquid  w as a  m ix tu re  o f n -hcp tane  an d  methylcycZohexano.
A series of te s ts  show th a t  th e  25 m m  d iam eter b y  36 in  long section o f H eligrid 

packing is equal to  th e  b est o f th e  sm all colum n packing. The equivalent of 90 
theoretical p lates an d  a  hold-up o f 0-36 m l per theoretical p late  are ob tainable  a t  
500 m l per h r  boil-up ra tes. F rac tio n atin g  efficiency falls off w ith  increasing boil-up 
ra te  ; th e  theoretical p la te  value is 48 and  hold up 1-07 m l per p la te  a t  2000 m l per h r. 
An average of 8 h r  is required  a t  to ta l  reflux to  a tta in  equilibrium .

D istillation  d a ta  a t  100 : 1 reflux ra tio  are presented  for com parison w ith  operation  
o f o ther colum ns. G. A. C.

A bsorption and A dsorption.
399. Absorber Operating Efficiency. E . G. R agatz  and  J .  A. R ichardson. Refiner, 
1946, 25, 582.— The K rem ser-B row n theoretical absorption  t ra y  analysis shows 
weakness in th a t  its  basic tra y  efficiency factor shifts m arkedly  in  value w ith  p e r
centage of key com ponent recovered. The degree of th is  sh ifting  varies w idely for 
different colum ns an d  for different conditions of operation  of a  given colum n. Since 
i t  is rare ly  possible to  operate  a  com m ercial colum n under an  exact pre-set condition 
o f feed quality , colum n loading, and  key-com ponent recovery th is  shifting of th e  tray  
efficiency drastically  l imits  th e  usefulness o f th e  conventional analysis for accurate 
specification definition or for precise colum n operation  com parison. R ecently , an  
analysis has been m ade of th e  operating  characteristics of 40 com m ercial colum ns 
ranging in pressure from  30 to  1800 lb gauge F rom  th is  a  technique has been developed 
to  ev a lu a te  absorber perform ance which u tilizes an  experim entally  derived absorption  
factor c h a rt which gives prom ise of fully correcting the* lim ita tions of th e  conventional 
K rem ser-B row n m ethod. G. R . N .

C racking.
400. Autom atic Control of a  Fluid Catalytic Cracking U nit. M. M acDonald. Refiner, 
1946, 25, 471.— A simplified account w ith  diagram s of th e  various controls necessary 
to  operate  th e  u n it. 88 controllers and  54 recorders are required. G. R . N.

401. Fluid Catalyst Technique. L. S. Daniels. Refiner, 1946, 25, 435.— A com pre
hensive account of th e  m echanical operations involved in  th e  ca ta ly st section of th e  
fluid cata ly tic  cracking process. H e a t balances, aux iliary  ca ta ly st equipm ent, and 
calculations on fluid ca ta ly st circulation system s are given. G. R . N.

402. Hydrogen Sulphide Removal from  Cracked Gas. Anon. Refiner, 1946, 25, 
505.— D ubbs gas a t  F le tcher Oil Co., W ilm ington, California, contains 2500 grains 
H 2S per 100 cu. ft. This is reduced to  15 grains per 100 cu. f t  by  washing th e  gas in an

H
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absorber ty p e  colum n w ith  diethanolam ine. T he sp en t reag en t is regenerated  and  
d isposal o f  H 2S is b y  b u rn in g .. G. R . N .

403. Im proved Houdry R eactor Design. R . C. L assia t and  C. H . T hayer. Refiner, 
1946, 25, 453.—A m ajo r im provem ent in  th e  H o u d ry  ca ta ly tic  cracking process, 
resu lting  in  b o th  lower operating  costs an d  increased  gasoline p roduction , has been 
effected by  re-designing th e  reac to r tu b es an d  changing th e  physical com position of th e  
ca ta ly tic  m ass. The effect of these  changes is discussed. G. R . N.

404. Commercial T.C.C. Operations. H . D . N oll, A. W . H oge, a n d  D . M. L un tz . 
Refiner, 1946, 25, 599.— The T.C.C. u n it  a t  Pau lsboro  (Socony V acuum ) h as operated  
sa tisfac to rily  since M arch 1946 w ith  concurren t flow of c a ta ly s t an d  oil th ro u g h  th e  
reac to r charging b o th  vaporized  an d  p a rtia lly  vaporized  stocks. D uring  th is  period 
th e  v a p o u r-e a ta ly s t disengager (necessary for concurren t flow) functioned  efficiently, 
steam  purg ing  o f th e  spen t ca ta ly s t w as accom plished m ore easily  th a n  on  counter- 
cu rren t flow, and  d istrib u tio n  o f th e  liquid  an d  v ap o u r charge th ro u g h  th e  reac to r bed  
was u n iform. „ T here w as b e tte r  u tiliza tio n  o f th e  h ea t co n ten t o f th e  in le t ca ta ly st 
an d  oil stream s giving h igher average reac to r tem p era tu res w hich resu lted  in  h igher 
octane no. gasolines. C arry over o f ca ta ly s t fines to  th e  syn th e tic  crude w as negligible, 
while th ere  w asino abnorm al b reak-up  o f ca ta ly st. Cost o f conversion o f a u n it ffom  
coun ter to  concurren t flow is ab o u t 1%  of th e  in itia l in v estm en t. G. R . N.

405. E arn ings— A Function  of Catalyst Activity. R . E . B land  a n d  E . A. Sm ith. 
Refiner, 1946, 25, 383.— C ata lyst loss is th e  q u a n tity  o f ca ta ly s t m echanically  lo st from  
a  system . C a ta ly st m ake u p  is th e  sum  to ta l  of c a ta ly s t added  to  a  system  to  m ake 
up  m echanical losses p lus ca ta ly s t added  to  th e  system  (balanced b y  physical ca ta ly st 
w ithd raw al from  th e  system ) to  m ain ta in  op tim um  ca ta ly s t a c tiv ity . F o r exam ple, 
T.C.C. u n its  w ill operate  on  c lay  ca ta ly s t w ith  a  m echanical loss o f 0-1 lb /b rl. I t  is 
show n, how ever, th a t  to  m ain ta in  o p tim um  c a ta ly s t a c tiv ity  from  th e  econom ic s ta n d 
p o in t equilibrium  ca ta ly s t should  be w ithd raw n  from  th e  system  an d  rep laced  w ith  
ad d itio n al fresh  m ake-up. In  th e  case of a  10,000 b r l/d a y  T.C.C. u n it  th e  to ta l  o p ti
m um  c a ta ly s t rep lacem ent is ind ica ted  to  be  0-8 lb /b r l  for m axim um  profit.

. G. R . N .

406. Largest U nit of K ind in  W orld. R . M aass an d  R . A. L au terb ach . Oil Gas J .,
4.1.47, 45 (35), 45.— T he delayed coking-plant o f th e  G eneral P e tro leu m  Corp., a t 
T orrance is fu lly  described an d  show n b y  seven illu s tra tio n  an d  a  flow diagram . The 
cracking p o rtio n  o f th e  u n it  is d iv ided  in to  tw o sections, each  w ith  i ts  ow n furnace and  
a  p a ir  o f coke d rum s to  be used  a lte rn a te ly . F o r th e  delayed  coking o p eration  th e  
furnaces a re  designed for a  h igh  ra te  o f h ea t tran sfer, an d  co n ta in  four sep ara te  coils 
in  th e  ra d ia n t section, th e  charge first en tering  fhe  h o tte s t  p a r t  o f  th e  convection 
section. T he ou tle ts from  th e  ra d ia n t section  flow b y  a  com m on tran sfe r line to  th e  
frac tio n a to r. The cooler p o rtjo n  o f th e  convection  section  con ta ins w ater-coils for 
p rov id ing  process steam . D ecoking is done every  24 h r  an d  involves th e  use  o f a 
ro ta ry  boring-tool hav ing  w ater-jets, o f d ifferent sizes for th e  operations o f boring, 
ream in g, an d  cu ttin g  o u t o f th e  coke in  th e  80 X 17 f t  drum s. T his to o l is illu stra ted  
an d  its  w orking, and  th e  blowing-dow n operation  o f th e  full d rum  before boring , etc., 
a re  fu lly  described. T he o p erating  conditions a re  : R educed  crude charge, 15,000 
b r l/d a y  F u rn ace  ch arg e ; 20,000 b r l/d ay , R ecy c le : fresh  feed ra tio  0-33. The 
tem p era tu res  used  a re  : F u rn ace  o u tle t, 920° F  ; D rum  in le t an d  o u tle t, 900 and  
830° F , respectively, a t  56 p.s.i. The y ields from  700 sec, Saybo lt F u ro l v iscosity  a t  
122° C reduced crude are  : T o ta l gas, 14 0%  (wt), R aw  B .B . liq  vol 0-8% , D ebutan ized  
gasoline, 22-5%  (vol), L igh t gas oil, 36-5% , M edium  gas oil, 16-7%, Coke, 1 9 1 %  (wt).

W . H . C.

C hem ical and P h ysica l R efin ing .
407. Recovery of Volatile Solvents in  Industry . G. T arta ran i. Chim. e Industria , 1946, 
28, 7-8 , 117.— The fund am en ta l characte ris tics o f th e  adsorp tion  o f gases an d  vapours 
b y  a c tiv a ted  carbon an d  th e  o th er solid ad so rben ts m ost used in  in d u stry  a re  su m 
m arized. T he op tim um  conditions for ob tain ing  th e  m axim um  efficiency for a  given
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adso rben t are exam ined. F inally , an  investigation  is' m ade o f th e  m ore im p o rtan t 
indu stria l processes used  in  E urope for solvent recovery, together w ith  a  parallel 
sum m ary  of m odern  requ irem ents which have becom e ap p aren t in  recent years as a 
re su lt o f g rea t indu stria l developm ent. D . H . McL.

Special P ro cesses .
408. Air Oxidation of High Molecular W eight Petroleum  Hydrocarbons. H . W . Zabel.
Chem. In d ., N ovem ber 1946, 59. 821.— C ontrary  to  th e  general opinion th a t  th is  process 
has been operated  for any  leng th  of tim e in  G erm any alone, i t  has been used in  Am erica 
since 1926 though  there , a p a r t from  th e  p roduction  o f certa in  aldehyde fractions, for 
denatu ring  e thy l alcohol, i t  d id  n o t progress to  com m ercial scale u n til th e  dem and for 
lubricating  oil dopes provided a  m ajo r continuous m arket.

T he ty p e  of feed-stock for th e  process (highly paraffinic hydrocarbons w ith  boiling 
po in ts ranging from  gasoline to  petro leum  waxes) is determ ined b y  th e  n a tu re  of th e  
p ro duct required , and  th e  ox idation  is carried  ou t a t  200-350° F . To in itia te  th e  
reaction  th e  presence of heavy  m eta l soaps, or high m olecular weight ketones or alcohols, 
is required. The off-gas contains w ater, carbon dioxide, and  nitrogen, w ith  formic, 
acetic, and  o ther low boiling fa tty  acids.

A fter th e  oxidation  is com pleted, th e  p ro duct is neu tra lized  w ith  caustic soda and  
th e  m ix ture  of alcohols and  ketones can  be draw n off from  th e  surface o f th e  oil for 
use as an  anti-corrosion agen t or for subsequent su lphation  and  sulphonation  to  give 
surface-active agents. The w ater-insoluble fa tty  acids a re  isolated from  th e  soap 
solution, or th ey  can  be  esterifled to  give lubricating  oil add itives or, since th ey  have a 
low vapour pressure, th ey  m ay  be useful as plasticisers. The am ine sa lts of these acids 
are effective defoam ing flo ta tion  agents.

T he a lkaline-earth  soaps are used in  preservative  oils an d  are p repared  in  th e  oil 
m edium  from  th e  sodium  soaps by  trea tm e n t w ith  aqueous solutions of alkaline-earth  
salts. They are stored  in  solution in  oil a fte r filtra tion  to  rem ove oil insolubles. 
H eavy  m eta l soaps can be prepared  sim ilarly  for use as cloth im pregnants and  gelling 
agents for fuels an d  lubrican ts. L arge quantities of th e  h o t oxidized hydrocarbon 
products are used in  th e  m anufacture  o f dispersed m eta l soaps for control of corrosion.

O. M.

409. Fischer-Tropsch Process : Present and Future. C. C. H all. Engineering,
10.1.47, 163, 30.— Considering G erm an progress w ith  th is  process, i t  is suggested th a t  
i t  would be uneconom ic to  operate in  B rita in  w ithou t first effecting e ither a  reduction  
in th e  cost of th e  synthesis gas or an  im provem ent in  th e  efficiency of th e  process. A 
short historical survey is given in which it  is po in ted  o u t th a t  during th e  w ar th e  process 
yielded only 8%  of G erm any’s hom e oil p roduction  com pared w ith  45%  produced by  
high-pressure hydrogenation  of coal and  ta r . A t p resen t th e  g rea tes t use of the  
process is producing raw  m ateria l for th e  chem ical industry . The article, which is to  
be continued, describes th e  process and  com pares th e  re la tive  efficiencies of brow n coal 
and  coke for p roduction  o f th e  synthesis gas. G. P . K .

410. Hydroiorm ing for Production of H igh-Octane Motor Fuel. L. R . H ill, G. A. V in
cent, and  E . F . E v ere tt. Trans. Amer. In st. Chem. Engrs, 1946, 42, 611.— Published 
d a ta  on hydroform ing to  produce au tom otive  gasoline are m eagre because h a lf the  
p lan t capacity  was bu ilt since 1941, and  all of th e  p lan ts were used during th e  w ar for 
th e  production  of to luene and  aviation-gasoline blending com ponents.

The hydroform ing process converts low-octane n ap h th as in to  stable, high-octane 
m otor gasoline by  m eans of dehydrogenation  and  cyclization. These reactions are 
p rom oted by  a  m olybderla-on-alum ina ca ta ly st a t  tem pera tu res of 900-1000° F  and  
pressures of 150-300 p.s.i. gauge, w ith  a  high p a rtia l pressure o f hydrogen in  th e  
reaction  zone. H ydrogen is one o f th e  p roducts o f th e  reaction , which m akes i t  possible 
to  m ain ta in  a  high hydrogen concen tra tion  in  a  gas stream  which is recycled to  th e  
reac to r along w ith  vaporized  feed.

H ydroform ing is carried  o u t in  a  u n it having four reac to rs filled w ith  cata ly st, tw o 
o f which are  alw ays in  series on reaction  and  tw o in  different stages of regeneration. 
The reactors are sw itched from  reaction  th rough  several regeneration steps and  back to  
reaction  in  cycles of 8-16 h r du ra tio n  by  an  electric cycle-controller. R egeneration is
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necessary  because a  sm all deposit o f carbon an d  a  p a r tia l  red uction  o f tb e  m eta l in  th e  
ca ta ly s t com bine over a  period  o f hoilrs to  reduce th e  a c tiv ity  o f th e  ca ta ly s t. W hen  
charging n a p h th a s  of high su lphur co n ten t, a  g rad u al su lphiding o f th e  c a ta ly s t also 
con trib u tes  to  th e  loss of ac tiv ity . The carbon  is b u rn ed  an d  th e  c a ta ly s t re-oxidized 
b y  com bustion  in  a  stream  o f a ir g rea tly  d ilu ted  b y  cooled a n d  recircu la ted  flue gas.

The reac tion  products are recovered and  frac tio n a ted  in  a  4-tow er frac tio n a tin g  
system  which has as its  p roducts : (1) a  hydrogen-contain ing  gas su b s tan tia lly  free of 
h ydrocarbons heav ier th a n  propane, (2) a  h igh ly  a rom atic  “ po lym er ”  boiling above 
400° F , and  (3) a  depropanized, 400° F  E .P . gasoline.

H y d ro fo rm er gasolines are characterized  b y  a  very  low olefin c o n te n t ; a  sim ilarly  
low co n ten t of su lphur com pounds, even w hen a  su lphur-bearing  n a p h th a  is charged ; 
low R eid  v apour pressures ; h igh  clear O .N .; h igh  lead  susceptibilities.

Y ields o f 78-80 vol %  of 80 CFR-M  octane, 100%  C4 recovery  gasoline a re  ob tained , 
w ith  th e  balance of th e  m ate ria l going approx im ate ly  th ree -fo u rth s to  C4-free gas and 
one-fourth  to  polym er and  carbon. W hen  operating  to  lower oc tane  levels i t  is possible, 
b y  blending in ex traneous b u tan es to  raise th e  v apour p ressure o f th e  finished gasoline, 
to  o b ta in  a  yield, based on feed, of 100%  of 68-8 octane gasoline w hich can  be brough t 
up  to  80 CFR-M  octane b y  th e  ad d itio n  o f 1-5 c.c. of T E L .— (A uthor’s ab strac t.)

411. The Isom ate Process. J .  E . Sw earingen, R . D . Geckler, an d  C. W . N ysew ander. 
Trans. A m er. In st. chem. Engrs, 1946, 42, 573.— T he Iso m ate  process is  a  m eth o d  of 
converting  low O.N. p en tanes an d  hexanes in to  isom ers of h igher O .N. an d  vo la tility . A 
liqu id  alum in ium  chloride-hydrocarbon com plex p ro m o ted  w ith  anhydrous HC1 is 
used as a  cata ly st, and  hydrogen is added  to  repress cracking an d  m ain ta in  high  ca ta ly st 
activ ity . Conversion is accom plished b y  passing  liqu id  hydro carb o n  charge in  a 
dispersed phase th ro u g h  th e  ca ta ly s t com plex. P re ferred  reac tio n  conditions are 
240-250° F  an d  700-800 p.s.i.

In  a  one-pass operation  Isom ate  of ab o u t 80 CFR-M  unleaded  O.N. can  be produced ; 
and  b y  sep ara tio n  and  recycling of low O.N. pen tan es an d  hexanes, a  p ro d u c t of abou t 
91 unleaded  O.N. can  be produced. L iquid  y ields a re  essen tia lly  100% . P la n ts  of 
5000 b rl pe r stream  d ay  an d  1750 b rl p e r s tream  d ay  capac ity  h av e  been constructed  
and  successfully operated  a t  W hiting , In d ., an d  Salt L ake C ity, U tah .— (A uthor’s 
ab strac t.)

412. The Shell V apour-Phase Isom erization Process for the  Production  of Isobutane.
H . A. Cheney an d  C. L. R aym ond. Trans. A m er. In st. chem. Engrs, 1946, 42, 595.—  
T his pap er describes a  process for th e  ca ta ly tic  conversion of norm al b u tan e  to  iso
b u tane . T he isom erization  c a ta ly s t consists of anhydrous a lum in ium  chloride a d 
sorbed on a  g ranu lar a lum ina su pport. A nhydrous hydrogen chloride is used  as the  
ca ta ly st p rom oter. The reac tion  is carried  o u t in  th e  v ap o u r phase a t  from  200° to 
300° F , and  u n d er a  pressure  of from  150 to  260 p.s.i. gauge a t  average conversion levels 
o f 40-45% .

A flow schem e is given, operation  o f th e  process is explained, a n d  th e  m anufactu re  
of th e  ca ta ly s t from  a  n a tu ra l a lum ina and  alum in ium  chloride is described. The 
effects of th e  chief reac tion  variables and  of various im purities w hich m ig h t be  found 
in  th e  norm al b u tan e  feed are  discussed. A verage operating  d a ta  are given for th ree  
p lan ts  covering a six -m onths’ period.— (A uthor’s ab strac t.)

413. Isom erization of L ight Hydrocarbons. S tephen  F . P e rry . Trans. A m er. Inst, 
chem. Engrs, 1946, 42, 639.— This p ap er describes processes for th e  conversion of norm al 
b u tan e  to  isobutane  an d  o f norm al p en tan e  to  isopentane, w hich w ere developed co
operatively  by  th e  A nglo-Iran ian  Oil Co. an d  th e  S tan d ard  Oil D evelopm ent Co. The 
essential featu res of b o th  processes include : (1) th e  use o f a  h igh ly  selective solid 
ca ta ly st, nam ely, A1C13 adsorbed on b au x ite , and  (2) a  techn ique  for m ain tain in g  th e  
ac tiv ity  o f th e  ca ta ly s t b y  th e  in tro d u c tio n  o f fresh  A1C13 along w ith  th e  feed.

B u tane  isom erization p lan ts  u tilizing  th e  process described in  th is  p ap er have  been 
b u ilt in sizes ranging from  600 to  3600 b r l  of isobutane p er day , th e  com bined capacity  
am oun ting  to  ab o u t 25,000 b rl p e r day . A  ty p ica l p la n t is described in  deta il. Several 
of th e  p lan ts  were co n structed  a lm ost en tire ly  from  ex isting  equ ipm ent, w ith  a  su b 
s ta n tia l saving in  tim e an d  critica l m ateria ls, w hen th e  w artim e need for isobutane
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was m ost pressing. P la n t perform ance d a ta  and  th e  m ajor operating  difficulties 
encountered  and  overcom e are discussed.— (A uthor’s abstrac t.)

M etering and Control.
414. Instrum ent-A ir-Supply  Systems. W . C. Ludi. Refiner, 1946, 25, 478.—A n o u t
line is given o f p resen t p ractice  in  th e  design of in s tru m en t-a ir-su p p ly  system s for 
process un its . These system s are im p o rtan t in p lan ts using au tom atic  control in s tru 
m en ts since continuous sa tisfac to ry  perform ance is essential to  th e  p roduction  of 
specification products and  th e  m ain tenance of operato r m orale. Fo r design purposes 
basic engineering d a ta  a re  given on pressure requirem ents and  i n s t r u m e n t —a ir con
sum ption. Also included is a  discussion of instrum ent—air dry ing m ethods and  system s 
and  notes on th e  principal design featu res desired in  th e  m echanical equipm ent.

G. R . N.

415. Pulsation and I ts  Effect on Flowm eters. E . J .  L indahl. Trans. Am er. Soc. 
Mech. Engrs, 1946, 68, 883.— E rro rs in  flowm eter readings can be caused b y  pulsations 
in th e  fluid which is being m easured. This ty p e  of error is d ealt w ith  and  m ethods for 
reducing its  severity  are  given. A. R . J .

416. Dynam ic Behaviour and Design of Servo Mechanisms. G. S. Brow n an d  A. C. 
H all. Trans. Am er. Soc. Mech. Engrs, 1946, 68, 503.— A m athem atical trea tm e n t is 
given o f th e  factors influencing th e  design and  th e  sa tisfac to ry  working of servo
m echanism s w hen used for various purposes. A. R . J .

P atents.
417. Patents on Refining Processes and Products. R . E . B urk , assr to  S.O.C. Ohio. 
U .S.P. 2,400,874, 28.5.46. E . C. H ughes an d  J .  D. B artleson, assrs to  S.O.C. Ohio. 
U .S .P . 2,400,875, 28.5.46. R ecovery  of boron trifluoride ca ta ly st from  adm ix ture  
w ith  hydrocarbons by  absorp tion  in  dim ethylaniline or diphenylam ine under suitable 
conditions.

W . O. K eeling an d  W . L. Glowacki, assrs to  K oppers Co. In c . U .S .P . 2,400,883, 
'28.5.46. Purification  of benzol b y  crystallization  and  centrifugation.

B. L. E vering  an d  E . L. d ’Ouville, assrs to  S.O.C. In d iana . U .S .P . 2,400,922,
28.5.46. A viation  gasoline com ponents are ob tained  from  ligh t paraffinic hydro- 

- carbons b y  th e  following processes : production  o f hydrogen by th e  action  of steam  on
th e  ligh t gaseous fraction, production  of polym er from  th e  heavy-gaseous fraction  th en  
hydrogenation  of th e  polym er, isom erization of th e  ligh t liquid fraction  in th e  presence 
o f hydrogen.

B. L. E vering  and  A. P . Lien, assrs to  S.O.C. In d iana . U .S .P . 2,400,985, 28.5.46. 
V. Voorhees, assr to  S.O.C. In d iana . U .S .P . 2,400,986, 28.5.46. H ydrofluoric acid 
is em ployed to  desalt crude petroleum .

H . L. Cupples, assr to  U .S.A. U .S .P . 2,401,053, 28.5.46. A n ap p ara tu s to  d e te r
mine th e  surface tension  of a n  unknow n liqu id  b y  th e  m ethod  o f m axim um  bubble 
pressure.

O. M. R eiff and  J .  D. Zech, assrs to  Socony V acuum  Oil Co. U .S .P . 2,401,104,
28.5.46. A plastic  oxy-arom atic petro leum  w ax is ob tained  by  heating  a  chlorinated 
petro leum  w ax w ith  phenol or nap h th o l or d iphenyl e ther in  th e  presence of a  F ried e l- 
Crafts c a ta ly s t th en  dechlorinating  w ith  caustic soda.

W . A. Schulze and  G. H . Short, assrs to  Phillips Petro leum  Co. U .S.P. 2,401,114,
28.5.46. Low-boiling diolefins are separated  from  hydrocarbon m ix tures by  absorption 
on  d ry  pow dered cuprous halide.

M. Berliney, G. A. Bowden, and  J .  T. H ohnstine, assrs to  B oyle-M idw ay Inc. 
U .S .P . 2,401,217. A  w ax coating com position consisting approx im ately  of 73% p a ra 
ffin wax, 18% ester ty p e  rosin, and  9%  stearic  acid.

W . H ull, assr to  A m erican C yanam id Co. U .S .P . 2,401,246, 28.5.46. A monocyclic 
terpene is converted  to  p-cym ene in  th e  presence of a  supported  oxide catalyst.
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E . M. N ygaard , assr to  Socony V acuum  Oil Co. U .S .P . 2,401,267-9, 28.5.46. T he
p rep ara tio n  o f n itro lic  acids an d  pseudonitro les from  m ononitroparaffins.

O. M. R eiff an d  D. W . A ndrus, assrs to  Socony V acuum  Oil Co. U .S .P . 2,401,273, 
28/5.46. A n add itive  for a  viscous oil com prising a n  oil-soluble m eta l hydrosu lph ide  
of a  basic po lyvalen t-m etal sa lt of- an  a lky l su b s titu te d  arom atic  h y d rocarbon  com 
pound.

C. E . W elling, assr to  Phillips Petro leum  Co. U .S .P . 2,401,282, 28.5.46. M ethanol 
is used as th e  azeotropic liquid  in  th e  sep ara tion  o f eyclopentene from  piperylene.

R . E . B urk  an d  E . C. H ughes, assrs to  S.O.C. Ohio. U .S .P . 2,401,334, 4.6.46. 
N a p h th a  is desulphurized b y  co n tac t w ith  a  sp en t Cr20 3,Al20 3 ca ta ly s t th e n  a ro 
m atized  w ith  a  fresh charge of new  ca ta ly s t.

H . H . Meier, assr to  S.O. D ev. Co. U .S .P . 2,401,363, 4.6.46. A com bined ca ta ly tic  
and  th e rm al cracking process to  p roduce av ia tio n  gasoline base.

C. E . W elling, assr to  Phillips Petro leum  Co. U .S .P . 2,401,444, 4.6.46. A cetylene 
is rem oved from  a  gaseous m ix tu re  contain ing  olefins by  hydrogenation  in  th e  presence 
o f borosilicate glass.

V. L. C hechot and  L. S. Howe, assrs to  A tlan tic  R efining Co. U .S .P . 2,401,614,
4.6.46. Before rem oving solid m ate ria l from  an  oil so lu tion  of a n  alkaline e a rth  m etal 
su lphonate  a  sm all am oun t of a n  a lipha tic  alcohol, glycol, or glycol e th e r is added  to  
reduce th e  viscosity .

V. H aensel an d  V. N. Ipatieff, assrs to  U .O .P . Co. U .S .P . 2,401,636, 4.4.46. The 
olefin con ten t o f a n  u n sa tu ra ted  gasoline is reduced b y  th e  action  o f a  p recip ita ted  
silica-alum ina ca ta ly s t u n d er su itab le  conditions.

F . W . Leffer, assr to  U .O .P . Co. U .S .P . 2,401,649, 4.6.46. A m ulti-stage  process 
including reform ing, a lky la tion , an d  ca ta ly tic  olefin conversion to  convert non-arom atic 
oil in to  low-boiling arom atics.

G. B. Z im m erm an, assr to  U .O .P . Co. U .S .P . 2,401,678, 4.6.46. A recycle process 
for isom erization o f n -bu tane .

L. H . F le tt  an d  G. C. Joone, assrs to  A llied Chem ical an d  D ye Corpn. U .S.P. 
2,401,726, 11.6.46. A de te rg en t com position con tain ing  an  a lka li-m eta l sa lt of a long 
chain  (12-18 C atom s) m onoalkyl ester o f sulphuric acid  and  a  w a ter soluble sa lt of a 
m onoalkyl ester of sulphoacetic  acid.

A. D. Green, assr to  S.O. D ev. Co. U .S .P . 2,401,754, 11.6.46. A process o f finishing 
solid high mol. w t. polym ers p repared  from  an  isoolefin a t  below — 40° C in  th e  presence 
of a  F riedel-C rafts cata ly st.

S. H . H astings and  B. B. T urner, assrs to  S.O. Dev. Co. U .S .P . 2,401,758, 11.6.46. 
A cetylene is rem oved from  its  m ix tu re  w ith  diolefins b y  dehydrogenation  in  the  
presence o f a d iluent.

H . S. T aylor an d  J .  T urkevich , assrs to  M. W . Kellogg Co. U .S .P . 2,401,802,
11.6.46. Mono-olefins a re  converted  to  diolefins by  co n tac t a t  a n  e levated  tem p era 
tu re  w ith  a  g ranu lar a lum ina ca ta ly st hav ing  deposited  thereo n  a n  oxide o f m eta l of 
th e  le ft-hand  colum n o f groups IV , V, and  V I of th e  periodic tab le  in  a non-oxidizing 
atm osphere  contain ing  steam .

S. D. Sum erford, assr to  S.O. Dev. Co. U .S .P . 2,401,846, 11.6.46. A m ethod  of 
activ a tin g  th e  ca ta ly s t w ith  steam  an d  a  gaseous paraffin  p rio r to  ca ta ly tic  dehydro 
genation  o f olefins.

G. B. A rnold and  H . V. A tw ell, assrs to  T he T exas Co. U .S .P . 2,401,852, 11.6.46. 
A rom atics are ex trac ted  from  a  s tra ig h t or cracked n a p h th a  using w a ter con tain ing  up 
to  25%  of am m onia or a lipha tic  am iqes a t  300-450° F  u n d er pressures up  to  1300 lb.

L. A. Clarke, assr to  T he T exas Co. U .S .P . 2,401,859, 11.6.46. A m ulti-stage 
process of m anufactu re  of gasoline including po lym erization , a lky la tion , and  iso
m erization.

M. H . Gorin, E . Gorin, L . G. Sharp , and  I .  H . W elensky, assrs to  Socony V acuum  
Oil Co. U .S .P . 2,401,865, 11.6.46. A n olefin an d  a  ligh t »soparaffin a re  converted  to  
high octane-num ber hydrocarbons by  co n tac t w ith  a  ca ta ly st com prising an  association
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o f an  acidic oxide and  an  am photeric  oxide a t  275°-500° C a t  a pressure in  excess of 
100 lb.

J .  P . Jones, assr to  Phillips Petro leum  Co. U .S .P . 2,401,872, 11.6.46. A m u lti
stage process for converting  e thane  to  butad iene.

W . A. Schulze an d  W . N . Axe, assrs to  Phillips P etro leum  Co. U .S .P . 2,401,884,
11.6.46. T rea tm en t o f boron  fluoride ca ta lysts p rio r to  use in  alkylation .

W . C. A sbury an d  M. W . Swaney, assrs to  S.O. Dev. Co. U .S .P . 2,401,896, 11.6.46. 
A process for separa ting  alkyl an d  acetylenes from  hydrocarbon  m ixtures.

F . E . F rey , H . J .  H epp, and  G. H . Morey, assrs to  Phillips Petro leum  Co. U .S .P . 
2,401,922, 11.6.46. P rom otion of th e  th erm al scission and  polym erization o f ligh t 
hydrocarbons b y  add ition  o f an  alkylene oxide.

M. H . Gorin, assr to  Socony V acuum  Oil Co. U .S .P . 2,401,925, 11.6.46. Iso- 
paraffins are a lky la ted  w ith  ethylene using a l u m i n i u m  brom ide in  solution in  a  para- 
fifinie solvent.

A. B. H ersberger, assr to  The A tlan tic  Refining Co. U .S .P . 2,401,933, 11.6.46. 
L ubricating  oils are synthesized by  polym erization o f a propylene isobutylene m ix tu re  
a t  — 10° to  +  35° C in  th e  presence o f a  F riedel-C rafts ca ta ly st in  a lower alkyl 
halide.

C. J .  Pederson and  R . O. B ender, assrs to  du  P o n t de N em ours & Co. U .S .P . 
2,401,957, 11.6.46. A n inh ib ito r for gasoline an d  kerosine consisting of an  alkyl 
derivative  o f 2-am inom ethyl-4-am inophenol.

R . A. Salathiel, assr to  S.O. Dev. Co. U .S .P . 2,401,966, 11.6.46. A process and  
agent for b reaking petro leum  emulsions.

W . D. Seyfried and  S. H . H astings, assrs to  S.O. Dev. Co. U .S .P . 2,401,973, 11.6.46. 
B utylene is dehydrogenated  to  bu tad iene using m agnesium  oxide-iron oxide cata ly st.

J .  I. W asson an d  G. W . D uncan, assrs to  S.O. Dev. Co. U .S .P . 2,401,993, 11.6.46. 
A corrosion re sistan t com position consisting o f a  te r t ia ry  b u ty l e th e r of o -tertiary  
b u ty l p-cresol an d  a  sm all p roportion  o f “ lorol ” am ine salicylate.

H . O. Folkins and  C. M. T hacker, assrs to  P u re  Oil Co. U .S .P . 2,402,034, 11.6.46. 
A process for cracking hydrocarbons in  th e  presence o f a  sm all am oun t o f p-dibrom o- 
benzene.

V. N. Ip a tieff and  L. Schmerling, assrs to  U .O .P . Co. U .S .P . 2,402,051, 11.6.46. 
A process of m anufacturing  ca ta lysts from  alum inium halide and  phosphoric acid.

J .  A. P a tte rso n , assr to  S tan d ard  Alcohol Co. U .S .P . 2,402,077, 11.6.46. M ethod 
of purify ing isopropyl alcohol ob tained  by  th e  trea tm e n t of propylene w ith  sulphuric 
acid.

L. Schm erling and  A. M. D urinski, assrs to  U .O .P . Co. U .S .P . 2,402,092, 11.6.46. 
A rom atic hydrocarbons are a lky la ted  w ith  an  alkyl halide in  th e  presence of a  silica 
catalyst.

L. F . H a tch , D. E . Adelson, and  B. O. B lackburn , assrs to  Shell Dev. Co. U .S.P. 
2,402,113, 11.6.46. Monomeric bu tad iene is stabilized w ith  4-ieri.-butyl catechol.

L. A. Clarke, assr to  The T exas Co. U .S .P . 2,402,126, 18.6.46. Process for the  
continuous a lky la tion  o f isobutane w ith  ethylene in  th e  presence o f an  alum inium  
h a lide-hydrocarbon  com plex liqu id  cata ly st.

G. Egloff, assr to  U .O .P . Co. U .S .P . 2,402,243, 18.6.46. S tyrene is obtained by  
reacting  benzene w ith  acetylene in  th e  presence o f a  F riedel-C rafts ca ta ly st on an  in e rt 
g ranu lar porous support.

F . E . F rey , assr to  Phillips Petro leum  Co. U .S .P . 2,402,277, 18.6.46. A therm al 
process for th e  conversion of trim ethy lethy lene  to  isoprene.

A. L azar and  J .  C. C arter, assrs to  T ide W ater A ssociated Oil Co. U .S .P . 2,402,288,
18.6.46. A purified naphthen ic  base oil is su lphonated  and  th e  oil soluble sulphonic 
acids are converted  to  po lyvalen t m eta l sulphonates. The product is used  as an 
ox idation  inh ib ito r for lubricating  oils.
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A. C. Stonem an. U .S .P . 2,402,304, 18.6.46. A m ethod  of trea tin g  finely-divided 
a c tiv a ted  carbon  to  rem ove th e  partic les of low est density , th e reb y  increasing  th e  
adso rp tive  a c tiv ity  o f th e  residual p roduct.

W . K . Griesinger an d  E . H . E ngelking, assrs to  T he A tlan tic  R efining Co. U .S .P . 
2,402,325, 18.6.46. A m ethod  of p roducing an  oil so lu tion  o f a  basic a lka line-earth  
m eta l su lphonate.

E . C. H erthel, assr to  Sinclair R efining Co. U .S .P . 2,402,328, 18.6.46. C ata ly tic  
a lky la tion  of isobutane.

J .  E . Sm ith  an d  P . J .  M itchell, J r . ,  assrs to  D u  P o n t de N em ours. U .S .P . 2,402,351,
18.6.46. A n aqueous em ulsion of paraffin  w ax contain ing  an  a lum in ium  sa lt an d  a 
m odified p ro tec tiv e  colloid for use as a  w a ter repellen t com position.

T. H . W haley, J r . ,  assr to  Phillips Petro leum  Co. U .S .P . 2,402,355, 18.6.46. A 
design for a  dispensing system  for a  vo latile  liquid .

R . B . M ason, assr to  S.O. D ev. Co. U .S .P . 2,402,423, 18.6.46. Im pro v em en ts  in  
th e  continuous ca ta ly tic  reduction  o f arom atic  n itro -com pounds to  th e  corresponding 
am ines.

H . H . Meier, assr to  S.O. D ev. Co. U .S .P . 2,402,425, 18.6.46. N a p h th a  is sub jected  
to  th erm al conversion an d  a fte r  e lim ination  of oxygen an d  organic peroxides is ex trac ted  
w ith  su lphur dioxide.

J .  J .  Owen, assr to  S.O. Dev. Co. U .S .P . 2,402,439-40, 18.6.46. M etal sulphides 
are  used  as ca ta ly sts  w ith  hydrogen  to  reduce arom atic  n itro -com pounds to  am ines.

A. H . B atchelder an d  F . S. Rollins, J r . ,  assrs to  C alifornia R esearch  Corpn. U .S .P . 
2,402,487, 18.6.46. A foam  inh ib ited  oil is ob tained  b y  th e  ad d itio n  o f a  sm all am ount 
o f a  sh o rt chain  n itro  a lipha tic  alcohol to  a  lub ricating  oil.

B. S. Greensfelder and  W . H . Peterson , assrs to  Shell D ev. Co. U .S .P . 2,402,493,
18.6.46. A  selective hydrogenation  process to  p roduce mortoolefin com pounds.

O. M. R eiff an d  J .  J .  G iam m aria, assrs to  Socony V acuum  Oil Co. U .S .P . 2,402,566,
18.6.46. A rubber-like w ax su b s titu te d  arom atic  com pound is o b tained  b y  th e  reaction  
betw een ch lorinated  w ax and  phenol, n aph tho ls, an d  diphenyl e th e r in  th e  presence of 
a  F ried el-C rafts cata ly st.

W . P . H aw thorne, assr to  Socony V acuum  -Oil Co. U .S .P . 2,403,922, 16.7.46. A 
hydrofluoric acid a lk y la tio n  process.

C. S. K u h n , J r . ,  assr to  Socony V acuum  Oil Co. U .S .P . 2,403,929, 16.7.46. H y d ro 
fluoric acid  a lky la tion  including a  reform ing stage.

C. S. K u h n , J r . ,  assr to  Socony V acuum  Oil Co. U .S .P . 2,403,930-1, 16.7.46. H y d ro 
fluoric acid  a lky la tion  using ethylene, and  sulphuric acid a lk y la tio n  using  ethylene, each 
c a ta ly s t being  m odified b y  add ition  of a  specific sa lt.

W . N . Axe, assr to  Phillips Petro leum  Co. U .S .P . 2,403,963, 16.7.46. Form ation  
o f phenylbu tenes from  benzene an d  bu tad iene  in  th e  presence o f a  h y d ra te d  boron 
fluoride ca ta ly s t.

B. S. F riedm an , assr to  U .O .P . Co. U .S .P . 2,403,972, 16.7.46. Sulphuric acid  con
ta in in g  a  silver com pound such as th e  su lphate , oxide, or carb o n a te  is used  to  e x trac t 
arom atics from  its  m ix tu re  w ith  o th e r  sa tu ra ted  hydrocarbons.

J .  C. Bailie, L. H eard , an d  R . V. Shankland , assrs to  S.O.C. In d ian a . U .S .P . 
2,404,024, 16.7.46. A m eta l oxide ca ta ly st for reform ing n ap h th a .

G. R . G ilbert, assr to  S.O. Dev. Co. U .S .P . 2,404,050, 16.7.46. R eform ing of 
a lk y la te  a t  750-1100° F  an d  100-600 lb  p ressure to  im prove oc tane  num ber.

E . Gorin, assr to  Socony V acuum  Oil Co. U .S .P . 2,404,055, 16.7.46. M anufacture  
of alum in ium  halide  cata lysts .

E . G orin an d  A. G. Oblad, assrs to  Socony V acuum  Oil Co. U .S .P . 2,404,056,
16.7.46. M anufacture  o f isoprene from  propylene.

J .  P . H am ilto n  an d  C. F . Jones, assrs to  S.O. D ev. Co. U .S .P . 2,404,061, 16.7.46. 
A system  o f p re-coat filtra tio n  for viscous liquids contain ing  solids a n d  ta r ry  
m ateria ls .
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J .  J .  Heigl an d  J .  A. W ilson, assrs to  S.O. Dev. Co. U .S.P. 2,404,064, 16.7.46. 
An ap p ara tu s  for investigating  absorp tion  spec tra  of substances.

C. E . Jah n ig , assr to  S.O. Dev. Co. U .S .P . 2,404,071, 16.7.46. A m ethod  of 
recovery o f finely-divided particles from  high tem p era tu re  gases.

T. B. McCulloch, assr to  S.O. Dev. Co. U .S .P . 2,404,080, 16.7.46. N orm al p a ra 
ffins are isom erized b y  th e  action  o f sulphuric acid a t  300-500° F .

A. E . R obertson , assr to  S.O. Dev. Co. U .S .P . 2,404,094, 16.7.46. A m otor fuel 
consisting of 80-98%  m eth y l alcohol and  a  m inor p roportion  of a  3-5  carbon atom  
paraffin or n aph thene  sufficient to  raise th e  R eid  vapour pressure of th e  b lend to  13 lb 
a t  100° F .

L. Schmerling, assr to  U .O .P . Co. U .S .P . 2,404,100, 16.7.46. A naphthene hy d ro 
carbon is a lky la ted  w ith  a n  a lky l halide in  th e  presence o f an  alum inium  h a lide- 
n itroparaffin  cata lyst.

R . M. Shepardson, assr to  S.O. D ev. Co. U .S .P . 2,404,104, 16.7.46. A solvent 
raffanate  of a  narrow  cu t n a p h th a  fraction  containing ethylcycZohexane is dehydro 
genated  in  th e  presence of a  ca ta ly st and  th e  ethylbenzene product is recovered.

W. N. Axe, assr to  Phillips Petro leum  Co. U .S .P . 2,404,120, 16.7.46. An alkyl 
arom atic is obtained^ by th e  reaction  betw een an  arom atic com pound and  a norm al 
1 : 3-diolefin in th e  presence of a  ca ta ly st followed by hydrogenation.

V. Scarth , assr to  Phillips P etro leum  Co. U .S .P . 2,404,253, 16.7.46. E x trac tiv e  
d istillation  o f a  C4 cu t w ith  furfural.

G. B. Z im m erm an, assr to  U .O .P . Co. U .S.P. 2,404,340, 16.7.46. P ropylene is 
polym erized an d  th en  th e  polym er is isom erized and  th en  em ployed to  a lky la te  a 
su itable hydrocarbon.

E . A. E v an s and  C. C. W akefield & Co., L td . B .P. 583,551, 1.1.47. L ubricating  oil 
compositions.

Du P o n t de N em ours & Co. B .P . 583,804, 15.1.47. Polym erization or inter- 
polym erization of mono-olefins. B .P . 583,850, 15.1.47. Polym erization or in ter- 
polym erization o f ethylene.

W. B. H eato n  an d  T rin idad  Leaseholds, L td . B .P . 583,803, 15.1.47. Preven tion  
of knock in  I.C . engines.

I.C .I., L td . B .P . 583,805, 15.1.47. Polym erization  or in terpolym erization of 
mono-olefins.

S.O.C. California. B .P . 583,995, 15.1.47. E lectrom agnetic  pick-up u n it for d e te r
m ining th e  in ten sity  o f engine detonation .

J .  C. A rnold, assr to  S.O.Dev. Co. B .P. 584,121, 22.1.47. M ethod for th e  separa
tio n  o f propylene from  ethylene.

I.C .I., L td ., R . B. R ichards, J .  R . Myles, and  D. W h ittaker. B .P. 584,324, 22.1.47. 
E thylene in terpolym ers also I.C .I., L td . (Du P o n t do Nem ours). B .P . 584,309,
22.1.47. P roduction  of polym er p roducts o f ethylene.

Shell Dev. Co. B .P . 584,256, 22.1.47. P roduction  of phenolic compounds.
G. R . N.

P r o d u c t s .
*

C hem istry and P h ysics.
418. On the Course of the Reaction a t 100° C in the System Paraffin/Oxygen. D. J .  W .
K reulen. J .  In st. Petrol., 1946, 32, 656.— The oxidation  of solid paraffin has been 
investigated . The quan tities of peroxides and  aldehydes form ed are p roportional to 
tim e, while th e  q u a n tity  of acids is a  quadratical function  of tim e. I f  copper is present 
th e  peroxides a re  destroyed and  an  increase in  th e  q u a n tity  of aldehydes is observed. 
In  conclusion, th e  resu lts obtained w ith  w hite oils, xylene, and  solid paraffin are 
com pared. • A. H . N.
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419. Experim ents on the Production of Toluene from  Coal T ar Products and O ther
Sources. C. M. Cawley, J .  H . G. Carlile, H . E . Newall, an d  F . E . T . K ingm an. J .  In st. 
Petrol., 1946, 32, 660.— G reat B rita in ’s large to luene requ irem en ts during  th e  w ar were 
m et by  increased p roduction  from  coke-oven and  gas-works benzole an d  b y  im p o rta tio n  
from  th e  U n ited  S tates, where p roduction  from  pe tro leum  w as carried  o u t on  a  large 
scale. A t th e  beginning of th e  w ar, how ever, i t  w as u n certa in  w he ther sufficient 
to luene would be  available, and  a  s tu d y  was m ade of som e o f th e  w ays o f m ak ing  th is  
substance from  coal-tar p roducts— benzene, xylene, cresol, an d  n ap h th a len e . P a r 
ticu la r  a tte n tio n  w as given to  th e  possibility  of p reparing  to luene b y  th e  hydrogenation  
o f cresol, and  a  continuous process w orking a t  a  pressure of 10-20 a tm  an d  a  tem p era 
tu re  o f 430-440° C was developed to  a  sem i-technical scale (120 g .p .d .). A labora to ry  
exam ination  was also m ade of th e  cyclization  o f n -hep tane. A. H . N .

420. The Vaporization of Fuels for Gas Turbines. P a rt I. JThe B ubble-Points and Dew- 
Points of Liquid H ydrocarbon Fuels. B . P . M ullins. J .  rn s t. Petrol., 1946, 32, 703.— 
The search for new  an d  im proved form s of gas-tu rb ine  com bustion  cham bers n a tu ra lly  
tu rn s  tow ards system s w ith  perfect fuel a tom ization , an  ideal th a t  can  be realized by 
p re-vaporization  of th e  fuel. T he evaluation  of th e  v aporization  characteris tics of gas- 
tu rb in e  fuels described in  th is  p ap er is th e  first step  tow ards achieving th is  ideal. A 
review  o f th e  em pirical m ethods devised during  th e  p a s t tw enty-five  y ears for d e te r
m ining th e  bubble-points and  dew -points of liquid  hydrocarbon  fuels is given, and  these 
are applied to  s tan d ard  fuels. Some p rac tica l d e term inations involving th e  p rep ara 
tio n  o f “ equilibrium  solutions ”  b y  th e  m ethod  of W ilson a n d  B a rn a rd  were also 
u n d ertaken . F ina lly , a  theo re tical m ethod  for calcu la ting  bubble-po in ts and  dew- 
po in ts, depending on a  knowledge of th e  tru e  boiling-point d istilla tion  curve of th e  fuel 
in  question, was developed and  applied  to  s ta n d a rd  fuels. T he calcula tions cover a 
s ta tic  p ressure range o f 10-2 to  10 a tm  an d  hav e  been ex tended  to  a ir-fu e l ra tio s of 
0 : 1 to  20 : 1. The m ain  resu lts  for an  av ia tio n  sp irit, a  kerosine, an d  a  gas oil are 
p resen ted  in  th e  form  of nom ogram s. A. H . N .

421. M echanism  of the Catalytic Oxidation of E thylene. (1) E xperim ents Using a 
Flow System. G. H . Twigg. Proc. R oy. Soc., A ,  1946, 188, 92.— A  descrip tion  of 
experim ents m ade using a  flow system  to  determ ine tile  m echanism  of th e  cataly tic  
ox idation  o f ethylene on a  silver ca ta ly st. T he effect o f tim e  o f co n tac t, gas concen
tra tio n , and  tem p era tu re  were investigated . T he p ro d u c ts  o f reac tion  were ethylene 
oxide, carbon dioxide, an d  w ater. C arbon dioxide appeared  to  be  form ed : (a) by 
d irect ox idation  o f th e  ethylene, n o t v ia  ethy lene oxide, an d  (b) b y  th e  fu rth e r ox ida
tio n  o f th e  ethy lene oxide.

Isom erization  o f ethylene oxide to  aceta ldehyde b y  th e  ca ta ly s t in  absence of oxygen 
w as also exam ined, an d  b y  com parison w ith  th e  ox idation  o f e thy lene  oxide i t  was 
show n th a t  th is  la tte r  reac tion  proceeds to  a  large e x ten t, an d  possib ly  en tirely , through 
a  p relim inary  isom erization o f th e  e thy lene oxide to  ace ta ldehyde . The ra te  of 
ox idation  of th e  la tte r  w as extrem ely  rap id  an d  no trace  o f  i t  w as found  during  the  
ox idation  o f ethylene or e thylene oxide. E th y len e  oxide form s a n  involatile  deposit on 
th e  ca ta ly st, oxidized by  oxygen, so th a t  during  ox idation  reactions th e  q u a n tity  of it 
on th e  ca ta ly st was k ep t low.

T he kinetics o f th e  ox idation  o f e thylene, i.e., ra te  of reac tio n  p ro p o rtio n a l to  the 
oxygen concen tra tion  an d  sligh tly  dependen t on  th e  e thy lene pressure, a re  consistent 
w ith  th e  view th a t  ethy lene reac ts w ith  oxygen adsorbed  on th e  c a ta ly s t an d  th a t  the 
slowest s tep  in  th e  whole series o f reactions is th e  ra te  o f adso rp tion  o f th e  oxygen. 
A n energy of ac tiv a tio n  of ab o u t 27 kcal w as fouiid for th e  p ro d u c tio n  of ethylene 
oxide, and  slightly  less for th e  p roduction  o f carbon  dioxide an d  consum ption of 
oxygen. T . M. B. M.

422. M echanism  oi the  Catalytic Oxidation of E thylene. (2) R eactions Between 
E thylene, etc., and Chemisorbed Oxygen M onolayers. G. H . Twigg. Proc. Roy. Soc., 
A, 1946, 188, 105.— E xperim en ts have  been  carried  o u t a t  tem p era tu res o f  263° C and 
h igher betw een oxygen adsorbed as a tom s on th e  silver ca ta ly st, an d  e thylene, ethylene 
oxide, an d  acetaldehyde.

T he course o f reac tion  was followed by  m easuring th e  change in pressure, and
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analyses o f th e  p roducts were m ade by  m icro-fractionation  of th e  gases a t  low te m 
peratu res.

I n  th e  reac tion  o f ethylene w ith  an  oxygen-covered cata ly st, th e  absence o f an  
induction  period  in  th e  p ressu re-tim e curve showed th a t  oxidation  of ethylene to  
carbon dioxide and  w a ter b y  a  ro u te  n o t th ro u g h  ethylene oxide is possible. The 
reaction  o f acetaldehyde w ith  th e  oxygenated  ca ta ly st was too fast to  m easure. The 
reactions o f e thylene oxide were found to  be  complex an d  occurred b o th  w ith  th e  
oxygenated  and  th e  clean cata ly st. O n a  clean ca ta ly st, ethylene oxide was sim ul
taneously  isom erized to  acetaldehyde an d  converted  back  to  ethylene an d  adsorbed 
oxygen ; th e  aceta ldehyde and  adsorbed oxygen th en  reac ted  to  form  carbon dioxide 
an d  w ater.

B o th  ethy lene oxide an d  acetaldehyde, b u t n o t ethylene, were adsorbed w ith  
decom position to  form  a  non-volatile  layer on th e  cata ly st. This w as composed of 
carbon, hydrogen, an d  possibly oxygen, com bined in  indefinite an d  vary ing  p ro 
portions.

The k inetics o f th e  reac tion  betw een ethylene an d  th e  adsorbed oxygen layer were 
m easured. T hroughout th e  course o f an y  one reaction , th e  ra te  o f ox idation  to  carbon 
dioxide was proportiona l to  th e  square  o f th e  concentra tion  o f adsorbed oxygen, b u t 
th e  velocity  constan t depended on th e  in itia l concentration . The ap p aren t energy of 
activ a tio n  was 10 kcal.

I t  is th o u g h t th a t  w hen ethylene reac ts w ith  a  single adsorbed oxygen a tom , ethylene 
oxide is produced, and  th a t  w ith  a  p a ir  of adsorbed oxygen atom s, in term ediates such 
as form aldehyde are produced  which reac t rap id ly  to  form carbon dioxide and  w ater.

T. M. B. M.

423. M echanism  of tBe Catalytic Oxidation of Ethylene. (3) The Reactions Between 
E thylene and Oxygen in  a  Static System. G. H . Twigg. Proc. Roy. Soc., A , 1946, 
188, 123.— S tatic  experim ents have been carried o u t betw een ethylene and  oxygen on 
th e  silver ca ta ly st a t  different pressures an d  tem peratures , and  th e  ra te s  of th e  several 
reactions occurring were determ ined. I t  w as found a t  263° C t h a t : (i) th e  ra te  o f 
oxidation  of ethylene to  e thylene oxide is p roportional to  th e  ethylene pressure (a) and 
to  th e  first power o f th e  concen tra tion  (6) o f adsorbed oxygen on th e  cata lyst, (ii) The 
ra te  o f th e  d irect ox idation  o f ethy lene to  carbon dioxide is p roportional to  (a) and  
to  th e  square o f (6). (iii) The ra te  o f ox idation  o f ethylene oxide is p roportiona l to  (a) 
and  independent of (6).

The k inetic  equations for th e  course of reaction  w ith  tim e, a lthough  incapable of 
analy tical solution, were in teg rated  b y  m eans o f th e  B ush differential analyser, th e  
n um erical co n stan ts being fitted  to  one series o f experim ents. The goodness of fit and 
th e  accuracy o f th e  predictions were confirm ation of th e  k inetics deduced.

These resu lts  confirm  previous findings th a t  th e  m ain  steps in  th e  reactions are : 
(i) chem isorption of oxygen as a tom s on th e  ca ta ly st surface, (ii) reaction  of gaseous or 
w eakly adsorbed ethylene e ither w ith  one oxygen to  form  ethylene oxide, or w ith  tw o 
atom s to  form  p roducts which are oxidized rap id ly  to  carbon dioxide, and  (iii) isom eriza
tion  of e thylene oxide to  acetaldehyde followed by  th e  rap id  oxidation  of th is  to  carbon 
dioxide. E nergies o f  activ a tio n  were m easured  for these  steps.

A n a tte m p t w as m ade to  m easure d irectly  th e  concentra tion  of oxygen adsorbed on 
th e  ca ta ly s t during  reaction , b y  cleaning i t  w ith  hydrogen afte r pum ping o u t th e  
reaction  m ix tu re ; a  value o f 0-31 was found which was in fair agreem ent w ith  th a t  
expected from  th e  m achine solutions. T. M. B. M.

424. Equilibrium  Constants of Some R eactions Involved in the Production of 1 : 3- 
B utadiene. F . G. Brickw edde, M. Moskow, and  J .  G. Aston. B ur. Stand. J .  Res. 
Wash., N ovem ber 1946, 37 (5), 263.— Therm odynam ic functions including free energy, 
en tha lpy , en tropy , and  specific h e a t for butad iene, benzene, CJ/cZohexane, e thane, 
ethylene, e th y l alcohol, an d  w ater and  for th e  elem ents carbon (graphite), hydrogen, 
and  oxygen are  given. F rom  these are calculated  and  tab u la te d  values of equilibrium  
constan ts for reactions o f in te res t in  connection w ith  th e  p roduction  o f 1 : 3-butadiene
for syn th e tic  ru b b er. Table values an d  available experim ental d a ta  on equilibrium
constan ts, gaseous specific heats, and  entropies are com pared. H ydrocarbon  cracking 
is discussed and  th e  im portance o f reaction  ra tes  in  determ ining th e  am ounts o f reaction  
p ro ducts is no ted . T . M. B. M.
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425. B urnett A pparatus Used for Gas-Deviation D eterm inations. E . N . A rm strong.
Oil Oas J ., 7.12.46, 45 (31), 82.— A n ap p ara tu s for th e  d e te rm in a tio n  of th e  dev iation  
o f n a tu ra l gas from  Boyle’s law, an d  m eth o d  o f operation  is described.

T he ap p ara tu s includes a  v ery  accurate  p iston  gauge w ith  w eights rang ing  from. 
1/100 lb to  500 lb  to  to ta l  4000 lb, a  steel d iaphragm  cell for accu rate  balancing  of 
pressures, and  a  steel bom b w ith  tw o cham bers for ob tain ing  pressure ra tio s , and  
aux iliary  equipm ent.

A ny g rav ity  o f gas can  be te s ted  a t  any  pressure and  tem p era tu re  from  0 to  4000 lb 
and  m inus 20° to  400° F  respectively.

T he ap p ara tu s m easures a  series of p ressures in  order to  estab lish  p ressure ra tio s a t  
a  constan t tem pera tu re .

R epresen ta tive  gas sam ples, free from  condensed liquids, m u st be draw n, tem p era 
tu res  should be a rranged  accordingly.

R esu lts on a  te s t ru n  a t  70° F  on n a tu ra l gas o f 0-593 specific g rav ity  a re  tab u la ted .
G. A. C.

426. Photochem ical Polym erization of B utadiene. D . H . V olm an. J . Chem. Phys., 
1946, 14, 467.— Investiga tions were m ade on m ercury  photosensitized  polym erization 
of bu tad iene  an d  m ix tures of bu tad iene  an d  acetone in  th e  gas phase, and  th e  p h o to 
ch em ica l'reac tions in solutions o f bu tad iene  and  acetone in  hexane. M etal m irror 
experim ents have  shown th e  absence of hydrogen a tom s an d  th e  presence o f alkyl 
radicals a t  low pressures. The m echanism  proposed for b u tad iene  v ap o u r postu lates 
an  ac tiv a ted  bu tad iene  m olecule p roduced by  collision w ith  a c tiv a ted  m ercury  and 
com petition  betw een deac tiva tion  by  collision, predissociation  in to  free radicals and  a 
collisional process to  give hydrogen gas. The po lym erization  chain  proceeds by  a 
m echanism  involving e ither free rad icals or hydrogen  a tom s. I n  th e  presence of 
acetone vapour, th e  ra te  is increased an d  th e  increase is d irec tly  p ro p o rtio n a l to  the  
num ber o f free rad icals com ing from  acetone, ind ica ting  th a t  po lym erization  chains 
a re  n o t broken b y  bim olecular gas phase reac tion  betw een free radicals. F o r bu tad iene 
alone a t  53-mm pressure and  43° C th e  q u an tu m  yield was 0-24. The average num ber 
of m olecules reac ting  per free rad ical form ed was calcu la ted  to  be  betw een 3 an d  8. 
The liquid  solu tion  resu lts are explained on th e  basis of a  m odified F ran k -R ab in o w itch  
hypothesis for th e  p rim ary  photochem ical process. B y  collision w ith  hexane, the  
a c tiv a ted  acetone m olecules becom e d eac tiv a ted  an d  reac t w ith  acetone to  yield 
u n sa tu ra ted  com pounds an d  w ith  b u tad iene  to  in itia te  po lym erization . The following 
k inetic  equation  is developed for th e  ra te  o f polym erization ,

dP Id t =  (fclab, / / 0)(n[C4H 6] -  [(CH3)2CO]),

w here n  is th e  average num ber of m olecules reac ting  p e r free radical, n  is tak e n  equal 
to  4. J .  T.

427. Physical Constants of Low-Boiling Hydrocarbons and M iscellaneous Compounds.
W . S. H an n a  and  R . M atteson. Oil Gas J .,  11.1.47, 45 (36), 61.— Physica l constants, 
selected as fa r as possible from  A .P .I. P ro jec t 44 have  been com piled ; representing  the  
fo u rth  revision o f th e  tab le  originally  com m enced in  1937.

M olecular weights an d  carbon  hydrogen ra tio s a re  as p reviously  re p o r te d ; b u t 
changes have  been m ade in  th e  m elting-po in t and  boiling-point values. M inor revisions 
have  been m ade in th e  critica l tem p era tu re  d a ta . D ensity , gas-law  dev iation  factors, 
an d  specific h ea t values have  been revised, as also have  th e  figures for a ir for com 
bustion , in flam m ability  lim its, aniline p o in t, and  octane num ber.

A b ib liography  o f 91 references is also given. G. A. C.

428. P lastic Flow, Creep, and Stress R elaxation. P a rt I. P lastic Flow. C. Mack. 
J .  appl. Phys., 1946, 17, 1086.— P lastic  substances a re  considered to  be composed of 
u n its  of flow w ith  various yield  values. I t  is show n th a t  in th is  case th e  p ro d u c t of the 
s tra in  ra te  and  v iscosity  is equal to  th e  sum  of th e  differences betw een th e  applied stress 
an d  th e  y ield  values. This re la tionsh ip  can  be applied  to  an y  p lastic  system  free of 
elastic after-effect an d  expresses th e ir  m echanical p roperties in  term s o f a  coefficient 
o f v iscosity  which is independent o f th e  stress applied. W ith  th e  p roper choice o f th e  
d is trib u tio n  of yield values an y  k ind  of re la tio n  betw een stress and  s tra in  ra te  can  be 
established. T he rela tionsh ip  is applied  to  .plastic flow which is defined as a  deform a-
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tion  m echanism  having a  curvilinear relationship betw een stress and  ra te  of deform ation 
and  a  co n stan t ra te  of deform ation  a t  constan t stress. E quations are given for th e  
coefficient of v iscosity  o f such system s an d  for th e  re laxation  of stress a t  constan t 
deform ation  as a  function  o f tim e. A. H . N.

429. Plastic Flow, Creep, and Stress Relaxation. P a rt II. Creep. C. Mack. J .  appl. 
Phys.,. 1946, 17, 1093.— The general equation  covering th e  deform ation  of plastic  su b 
stances given in  P a r t  I  is applied to  creep. Creep is defined as a  m echanism  of deform a
tio n  for system s which have a  curvilinear relationship  betw een stress and  stra in  .rate 
and  a  curvilinear relationship  betw een stra in  and  tim e a t  constan t stress. Creep is 
connected w ith  changes in  th e  in te rn al s tru c tu re  of a  plastic  substance and  results in 
an  increase in  s tren g th  o f such m ateria ls th rough  w ork-hardening. E quations are 
derived which give th e  stress as a  function  o f s tra in  ra te  and  tim e (tim e-hardening), 
as a function  of s tra in  ra te  and  stra in  (strain-hardening) and  as a  function of stra in  ra te , 
stra in , and  tim e. The difference betw een tim e-hardening and  stra in -harden ing  is 
discussed. E xpressions are given for th e  coefficients o f viscosity o f such system s which 
are independent of th e  stress applied. The re laxation  of stress a t  constan t s tra in  is 
discussed, and  it  is shown th a t  th e  stress re laxation  depends upon th e  h isto ry  of the  
substance under te s t. The concept o f creep is also applied to  th ixo trop ic  system s 
which are considered as cases of work-softening. A. H . N.

430. Plastic Flow, Creep, and Stress R elaxation. P a rt III . Creep and E lastic After- 
Effect. C. Mack. J .  appl. Phys., 1946,17, 1101.— A large num ber of substances show 
th e  phenom enon of elastic after-effect, and  p a r t  o f th e ir deform ation recovers on u n 
loading as a  function  of tim e. This po rtion  of th e  deform ation a t  constan t stress has a 
s tra in  ra te  which decreases w ith  tim e an d  is therefore com parable to  creep. E x p res
sions are given for th e  s tra in -tim e  relationships of such system s, and  th e  process of 
stress re laxation  a t  constan t s tra in  is discussed. The equations given in connection 
w ith  p lastic flow, creep due to  w ork-hardening, th ixo tropy , an d  creep in com bination 
w ith  e lastic  after-effect are applied to  d a ta  given in th e  lite ra tu re , and  it  is shown th a t  
these equations suffice to  describe th e  deform ation and  re laxation  m echanism s of a 
va rie ty  of m ateria ls such as m etals, clay soil, food products, acrylic acid polymeride, 
polyvinyl chloride, cellulose aceta te, m anila  ropes, paper lam inates, phenolic m oulding 
com pounds, rubber, a sphalt, and  b itum inous pavem ents. A. H . N.

431. Tendency to Smoke of Organic Substances on B urning. P a rt I I . Smoke Pro
duction and B urning Characteristics of Hydrocarbon Gels. F . H . G arner, T. G. H un ter, 
and  A. E . Clarke. J . In st. Petrol., 1946, 32, 643.—I n  a  previous paper a description has 
been given o f th e  tendency  o f organic substances to  smoke on burning and  in  th e  
present paper th e  sm oke production  during  th e  burning of hydrocarbon gels has been 
investigated . The weight of sm oke form ed has been determ ined and  th e  obscuring 
power of th e  sm oke cloud m easured b y  an  optical density  m ethod. The burning 
characteristics of th e  gels were also exam ined. These burning characteristics have 
been assessed b y  determ ining th e  unburned  residue resulting from  th e  com bustion of a 
constan t w eight of gel w ith  a  constan t burning area  exposed, together w ith  th e  tim e of 
burning an d  m axim um  and  m ean flame heights. The effect o f th e  following variables 
on th e  above m easurem ent has been investigated  and  discussed in  deta il : (1) Chemical 
com position of th e  hydrocarbon  base ; (ii) V olatility  of th e  hydrocarbon b a s e ; (iii) 
V iscosity o f th e  gel.

F o r reduction  o f sm oke form ation, th e  com position of th e  hydrocarbon base was 
found to  be m ost im p o rtan t, while th e  v o la tility  was equally im p o rtan t in  controlling 
th e  burning characteristics. The viscosity of the  gel had no apparen t effect on smoke 
production . * A. H . N.

432. Therm odynam ic Properties of Hydrocarbons. I . Theoretical Aspects of the 
Calculation of Therm odynam ic D ata from  Spectroscopic D ata. T. Reis. Rev. In st. 
Franp. Pétrole, 1946, 1, 33.— This paper reviews th e  published formulae dealing w ith 
s ta tis tica l m echanics, infra-red  an d  R am an  spectra  and  sym m etry  in polyatom ic 
molecules. The function  of d istribu tion , as regards polyatom ic molecules, is dealt 
w ith  in  g reater deta il. The case of m olecules w ith  and  w ithou t in te rnal ro ta tion  is 
considered and  th e  p a r t  p layed by  ro ta tio n al and  vibrational factors in the  distribution
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function  is tab u la ted . P o ten tia l barriers for th e  case o f h indered  in te rn a l ro ta tio n  are  
exp lained  an d  num erical values, selected from  th e  lite ra tu re , a re  given for d ifferent 
com pounds a t  vary ing  tem pera tu res. T he calcu la tion  o f la te n t a n d  specific hea ts , 
en tropies, free energies, an d  equilibrium  co n stan ts  for com pounds o f various ty p es  is 
d em onstra ted . As a  de ta iled  exam ple th e  equilibrium  co n stan ts  for th e  system  e thane- 
e thy lene are  calcu la ted  for tem p era tu res o f 653, 723, and  863° K .

II . Num erical D ata and Exam ples. N. Tcherkezoff. Ib id ., 1946, 1, 50.— I n  th is  
section  a  selection has been m ade o f th e  values published  in  th e  lite ra tu re  for constan ts 
such as th e  h e a t of form ation, free energy, en tropy , an d  h e a t o f v aporization  o f various 
hydrocarbons. T he figures a re  tab u la te d , as are th e  general therm odynam ic  formulae 
applicable to  various hydrocarbon  types. D etailed  consideration  is g iven to  th e  
calcula tion  o f th e  free energies o f some o f th e  m ore im p o rta n t p a ra ffins, th e  discussion 
in  each case being based on previously  published  figures. V. B.

433. Therm odynam ic Properties of H ydrocarbons. H . Num erical D ata  and Exam ples.
N . Tcherkezoff. Rev. In st. Franp. Petrole, 1946, 1, 107.— This is a  co n tin u a tio n  of a 
previous p ap er (see A b strac t No. 432/47). The therm odynam ic  p roperties o f oleftmc, 
acetylenic, and  cyclic hydrocarbons are discussed on th e  basis of published  d a ta . Some 
exam ples a re  given o f th e  app lication  o f free energy calculations to  polym erization , 
isom erization, cracking, and  a lky la tion  reactions. The pap er includes 11 tab les giving 
p roperties such as critica l constan ts, h e a ts  o f com bustion  an d  form ation , equilibrium  
co n stan ts  for some o f th e  p rincipal reactions and  o th e r therm odynam ic  d a ta  for 
num erous hydrocarbons of all ty p es . V. B.

434. W ater and »-H exane. D . L. K a tz , G. H . H anson , H . S. K em p, an d  E . G. Opdyke. 
Refiner, 1946, 25, 419.— E xperim en ta l atm ospheric boiling an d  condensing film co
efficients ob tained  on a  lab o ra to ry  u n it  are p resen ted  for w a ter and  w-hexane. Inside 
film coefficients for condensing steam  are  given. T he tem p era tu re  va ria tio n s around 
an d  along th e  boiling and  condensing tu b es are illu stra ted . G. R . N.

A n alysis  and T estin g .
435. The Four-B all Oil Tester. C. F . K rienke (trans. b y  E . J .  B a rth ). Refiner, 
1946, 25, 467.— Several te s ts  on  th ree  d ifferent oils were m ade  on  a  four-ball te s t 
m achine— stra ig h t ru n  m ineral oil, a  100%  fa tty  oil, an d  a  m ineral oil containing 
e lem entary  su lphur in  solution. The resu lts  were som ew hat sca tte red . W hen  enough 
te s ts  a re  m ade, how ever, w ear values an d  seizure co n stan ts  a re  ob ta in ed  w hich show 
definite tren d s  an d  are concordan t. W ear te s ts  show th a t  su lphur ex erts an  extrem ely  
favourab le  an ti-w ear action  on m etallic  surfaces, fa r surpassing a  m ineral oil and  even 
f a tty  oils, w hich have  been though  o f as being  good oils. G. R . N.

436. 50°-100= A .P .I. V ersu s  Specific Gravity. W . L. N elson. Oil Oas J . ,  11.1.47,
45 (36), 89.— No. 126 in  th e  R efiner’s N otebook series gives a  c h a r t  show ing conversion 
o f degrees A .P .I. to  specific g rav ity . The range is from  50° to  100° A .P .I. (0-7796 to
0-6115 specific g rav ity ) in  ten th s  o f degrees. G. A. C.

437. New Methods for D eterm ining the  A nti-K nock Values of A ircraft Fuels. M. L.
T haler. B u ll. Assoc. Franp. Tech. Pet., 1946, (60), 39.— A review  o f m ethods avail
ab le  for m easuring  O .N .’s above 100. W ar-tim e developm ents in  th e  U .S. an d  U .K . 
a re  described w ith  p a rticu la r  reference to  th e  “  F .4  ”  an d  “ Perform ance N um ber ” 
m ethods o f fuel evaluation . Some G erm an resu lts  on  th e  in jec tion  o f w a ter an d  of 
alcohols (m ethyl and  e thy l) on  th e  m axim um  pow er o u tp u t o f supercharged engines 
a re  given. These show th a t  th e  m ost effective in s ta n t for th e  in jec tion  o f w a ter is 
120-140° before to p  dead  cen tre  on  th e  com pression stroke . O n a irc ra ft engines, 
using d irec t fuel in jection  w ith  alcohol in troduced  in to  th e  indu ctio n  m anifold, i t  was 
possible b y  th e  use  o f m ix tiu es  o f m eth y l alcohol (aqueous) an d  87 O.N. fuel to  ob tain  
a  perform ance equ iva len t to  th a t  yielded by  100 O .N. fuel, w ith o u t increase of fuel con
sum ption . The resu lts  o f these  G erm an te s ts  on  gaso line/alcohol/w ater b lends are 
p resen ted  graphically . T he occurrence of d e to n a tio n  in  these  te s ts  w as d e tec ted  b y  a 
rise in  th e  tem p era tu re  of th e  engine coolant. F rench  research on fuel p roblem s has
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been ham pered, since th e  end of th e  war, by  th e  lack of te s t equipm ent, th e  few engines 
available being engaged in rou tine  testing . I t  is urged th a t  th e  French  industry  should 
ad o p t U .S. te s t  m ethods and  correlate  these  w ith  th e  'perform ance of F rench  aero- 
engines ; only if  th is  were to  show wide varia tions betw een labora to ry  results and  those 
in  p ractice  should French  te s t  m ethods be developed. V. B.

438. Specimen Study of a Hydrocarbon Mixture by the R am an Effect. — . Delwaulle,
F . Francois, and  J .  W iem ann. Chim. et In d .,  1946, 56, 292.— A synthetic  gasoline 
was frac tiona ted  in to  10 cu ts boiling in th e  range 40-159° C. E ach  cu t was subjected  
to  spectroscopic (R am an) analysis. The principal sa tu ra ted  and  u n sa tu ra ted  hy d ro 
carbons p resen t in  each fraction  were identified by  th e ir characteristic  bands. The 
sa tu ra ted  hydrocarbons are all stra ig h t chain  com pounds ; if  any  branch  chain com 
pounds are  p resen t th e ir am ount is sm all. Am ong th e  u n sa tu ra ted  hydrocarbons the  
lower m em bers are stra ig h t chain b u t branching increases w ith  a  rise in  mol. w t. 
Chemical analysis shows th a t  th e  olefin con ten t decreases w ith  a rise in  b.p. V. B.

439. Molecular W eights in Practice and Theory. 1. Practice. 2 (2). Physical Methods.
A. Y. B rancker. Petroleum, 1946, 9 (12), 274.— The m ethods discussed include ebullio- 
scopic m ethods (Beckm an and  M enzies-W right) and  th e  R a st cam phor m ethod  for 
substances of low and  m edium  mol. w t. F o r polym eric substances th e  m ethods 
described are th e  viscosity m ethod, th e  osm otic m ethod  an d  finally th e  ultra-centrifuge 
m ethod  as developed by  Svedberg. F u ll references to  th e  appropria te  lite ra tu re  are 
given. K . C. G. K .

440. Crankcase Oil Ageing Tests (2). M. F reund . Petroleum, 1946, 9 (11), 255.—  
Details are given of a  labora to ry  m ethod  of te s t su itable for th e  determ ination  of 
foreign solids, h a rd  asphalts, and  petro leum  resins in used crankcase oil using one and 
th e  sam e sample. O il-dilution m ust alw ays be tak en  in to  consideration in  th e  case of 
com bustion engines. I n  such cases, th e  oil-samples m ust be freed from  heavy fuel-ends 
as far as possible. Fo r reproducible results, oils d raw n from  th e  crankcase should be 
sto red  for an  equal period of tim e prior to  exam ination . They should be vigorously 
shaken a t  150° C and  all sam ples should be weighed a t  th e  sam e tim e, bo th  because of 
th e  se ttling  of suspended sludge and  th e  effect of au to-ox idation  and  polym erization. 
Sam ples should be m oisture free. K . 0 . G. K .

441. Crankcase Oil Ageing Tests (3). M. F reund . Petroleum, 1946, 9 (12), 278.— 
The determ ination  o f th e  n eu tra lization  num bers of used crankcase oils and  th e  
effect of sludge is discussed. To dem onstra te  th e  la tte r  effect th ree  m ethods o f t i t r a 
tion  are used : ( 1 ) T itra tio n  of th e  original used oil in a  glass beaker ; (2) T itra tio n  a fte r 
centrifuging th e  used oil dissolved in  alkali blue m ix tu re  (titra tin g  in  th e  centrifuge 
tube) ; (3) T itra tio n  of th e  used oil in  a  glass beaker ; th e  oil is p reviously desludged by 
centrifuging.

D a ta  are given to  show th a t  acid com pounds of oil sludge pass over in to  th e  alkali- 
blue m ix tu re  solution when titra tin g  used oils. F u rth e r d a ta  derived from  service tests 
in  th e  engines o f a  diesel-electric paddle-w heel river tu g  are given to  show th a t  th e  
properties o f used oils are determ ined by  service conditions of th e  engine a t  least as 
m uch as by  m inor differences in  th e  qualities of th e  oils them selves. K . C. G. K .

4
442. Static D eterm ination of the Yield Value of Plastic Systems by the W ithdraw al 
Method. Its  Application to  Drilling Muds. R . M etrot. Bev. Inst. Franç. Pétrole, 
1946, 1, 79.— The w ithdraw al m ethod  for th e  s tu d y  of drilling m uds, consists in sus
pending a  th in  m eta l p la te  vertically  in  th e  sam ple, by  m eans of a  wire a ttach ed  to  one 
beam  of a  balance ; th e  balance is counterpoised w ith  sand till the  p la te  is w ithdraw n 
from th e  sam ple. The p late , which m ay  be o f any  shape or size, prov ided  th a t  th e  ra tio  
of th ickness to  a rea  is sm all and  th a t  sharp  corners or perforations are absent, is 
previously calib rated  b y  im m ersion in a “ tru e  liqu id ,” i.e., one having no plasticity .

The yield value t  is given by  th e  e x p re ss io n ^ w h e re  m  is th e  m ass of sand required

to  counterpoise th e  balance and  S  is th e  area  o f th e  p la te  ; i t  is expressed in  dynes/cm .2 
The application  o f th is  te s t to  clay suspensions divides these la tte r  in to  tw o groups,



1 1 2  a ABSTRACT:"

(а) non-th ixo trop ic  m uds whose yield value is in d ependen t of s tan d in g  tim e , an d
(б) th ixo trop ic  gels whose yield  value  varies w ith  th e  s ta n ding  tim e  th a t  h a s elapsed 
a fte r  ag ita tio n  of th e  sam ple. '  D espite  all th e  p recau tions th a t  can  be  ta k e n  th e  resu lts  
given b y  th is  te s t  are sca ttered  and  should be su b jected  to  s ta tis tica l analysis. The 
tim e t elapsing betw een th e  app lication  o f th e  load  m  a n d  th e  w ithd raw al o f th e  p la te , 
varies exponentially  w ith  m  ; th is  m easurem ent is only significant in  th e  case of non- 
th ixo trop ic  m uds, w hen t can  v a ry  from  zero to  infin ity . A n ex am ination  o f th e  yield 
value  as a  function  of th e  concentra tion  shows th a t  p las tic ity  on ly  ap p ears beyond  a 
c erta in  m inim um  concen tra tion  A denoted  as th e  liq u id ity  l im i t ; below w hich solutions 
behave as tru e  liquids and  above which yield  values m ake  them selves ev iden t an d  in 
crease, tiO a  critica l concen tra tion , P ,  is reached above which m ix tu res b ehave n o t as a 
suspension b u t as a  porous m edium  which-is sa tu ra ted  w ith  w ater. On p lo ttin g  th e  yield 
value  against concen tra tion  on l o g a r i t h m i c  co-ordinates th e re  is o b ta ined  an  S-shaped 
curve, which in  ad d ition  to  v ertica l asym pto tes a t  values o f  th e  co n cen tra tion  corre-

A +  Psponding to  A an d  P  also shows a  b reak  a t  a  value  of C =  — ^— » f° r  which th e  corre

sponding yield  value is denoted  b y  a. The values of a, A, an d  P  a re  characteris tic  for 
th e  clay  u nder exam ination , experim ental figures are given for n ine  F ren ch  clays which 
were investigated . The value o f P  — A is th e  p las tic ity  index  ; i t  is o f th e  order of 25 
for non-th ixo trop ic  clay  m uds b u t falls to  a b o u t 10 for th ix o tro p ic  gels m ade from  
benton ites. T he th ix o tro p y  of solutions o f th is  la t te r  is discussed an d  resu lts  showing 
th e  change o f yield  value on th e  ageing o f solutions are given. I t  is concluded th a t  the 
w ithd raw al m ethod  h as th e  m erit o f sim plicity  and, w hilst n o t ad eq u a te  for de ter
m ining all th e  Theological p roperties o f c lay  suspensions and  p lastic  system s, i t  can 
nevertheless give m uch  in form ation  w hich is of im m ediate  p rac tica l value. V. B.

443. Physical-Chem ical Methods for the Analysis of H ydrocarbons and  Hydrocarbon 
M ixtures. I . In fra-R ed  Spectrography and Its  Applications. L. R o b e rt. Rev. Inst. 
F ran f. Pétrole, 1946, 1, 102.— A  review . A fter an  in tro d u c to ry  defin ition  of infra-red 
rad ia tio n  and  absorp tion , th e  principle o f th e  in fra-red  spec trom eter is explained and 
th e  characteris tic  featu res of th e  spec tra  o f p u re  substances an d  of m ix tu res are briefly 
touched  upon. The limit, o f accuracy  o f th e  m ethod , w hen  app lied  to  petroleum  
problem s, is discussed. V. B.

444. On the  Application of Relative Light Dispersion to  the  Analysis of Hydrocarbon 
M ixtures. B. V. Joffe. Comptes Rend. (Doklady) Acad. Sci. U R S S ,  1946, 53, 433 
(in E nglish).— The re la tive  dispersion w is defined b y  th e  re la tio n  w =  n 1-Wi,/n3, where 
n lt n 2, n 3 a re th e  refrac tive  indices a t  th ree  w ave-lengths Aj, A2, A3 such th a t  A1< A 3<A 2, 
these  being in  th e  p resen t case th e  H F, N aD, an d  H c spec trum  lines. C om putations 
from  lite ra tu re  d a ta  show th a t  for paraffins and  nap h th en es w has a  m ean  value  of 17-5 
an d  is nearly  double th is  v a lue  for m onocyclic arom atics. F o r a  m ix tu re  o f sa tu rates 
an d  an  a rom atic  th e  re la tiv e  dispersion is given b y  a  sim ple ad d itive  function  o f the 
re la tiv e  dispersions and  w eight fractions of th e  com ponents. I n  th e  an a ly tica l applica
tio n  o f th is  re la tion , th e  A bbe re frac tom eter is used  to  m easure b o th  nD an d  nF- n c, 
th e  la tte r  q u a n tity  being ob tained  d irec tly  from  th e  read ing  o f th e  re frac tom eter com 
p en sa to r an d  corrected  g raph ically  for va ria tio n s in  rq,, upon  w hich it  is dependent. 
F o r a  single arom atic  a  se t of linear g raphs re la tin g  arom atic  co n ten t a n d  com pensator 
read ing  can  be constructed . M ixtures con tain ing  olefins also can  be analysed by 
including a n  ad d itio n al te rm  involving th e  iodine value. T ests on ab o u t 100 synthetic  
m ix tu res each con tain ing  tw o or th ree  hydrocarbons o f th e  th ree  ty p es  considered 
ind ica te  th a t  th e  arom atic  co n ten t can  be determ ined  w ith  an  abso lu te  accuracy of 
1 -2% . This can  be im proved by  using th e  m ore precise Pu lfrich  re fractom eter. The 
m eth o d  is claim ed to  be  sim pler, m ore rap id  an d  m ore precise th a n  th a t  o f Grosse and 
W ackher. G. H . B.

445. The Non-A diabatic Functioning of F ractionating  Columns. M. S im onetta  and
C. C apitani. Chim. e Industria , 28, 7-8, 115.— A m ethod  o f assessm ent o f laborato ry  
colum ns is proposed which, tak in g  accoun t o f th e  h e a t dispersed from  th e  colum n, 
allows of a  m ore precise calcula tion  th a n  usual o f th e  num ber o f th eo re tical p lates. The 
resu lts  o b ta ined  in  th e  assessm ent o f a  colum n 150-cm high are  rep o rted  a n d  agree fully 
w ith  th e  th eo re tical calculation . D . H . McL.
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446. Super-Expansibility jaf M ethane-E thane Mixtures. W . O. C linedinst. Refiner, 
1946, 25, 296.— M ethane-ethane  m ix tu res expand  m ore read ily  th a n  is ind icated  b y  
th e  ideal gas laws an d  th is  phenom enon is called super-expansib ility . This dev ia tion  
from  th e  ideal has been approxim ated  as th e  com pressibility factor Z  or its  reciprocal 
expansib ility  Y  which affects th e  flow of gas th ro u g h  pipe. This facto r has been 
incorporated  in  a  general flow equation  based on th e  W eym outh  form ula. Two graphs 
of super-expansib ility  flow correction factors for m ethane—ethane  m ix tures a re  given.

G. R . N.

447. Liquefied Petroleum  Gas. G. G. Oberfell and  R . W . Thom as. Refiner, 1946, 25, 
158.— L PG  comes from  3 sources, n a tu ra l gasoline p lan ts, refineries and  cycling p lan ts, 
th e  la tte r  being a  re la tively  recent source in  which is u tilized th e  physical phenom enon 
o f re trog rade  condensation. Some o f th e  m ost im p o rtan t m a r k e t s  in  w hich L PG  is 
used  in  large quan tities are : m o to r gasoline blending, r e f i n i n g  processes, syn the tic  
ru bber com ponents, chem icals, carbon-black an d  p lan t fuel. The dem and  for these 
ligh ter hydrocarbons has even increased since th e  end of th e  war and  it  is expected th a t  
th is  dem and will continue for several years to  come. Less b u tan e  will be required  for 
ad justm en t of gasoline vapour pressures, since increased c r a c k i n g  facilities have resu lted  
in production  of gasoline w ith  original h igher vapour pressures th a n  form erly. H ow 
ever, since p ropane w as su b s titu ted  for b u tan e  in  th e  blending o f m oto r fuel, ab ou t
1-5 tunes th e  am oun t of L PG  used in  1945 will be needed for th is  purpose. W hen 
blended w ith  m otor gasoline, b u tan e  is w o rth  sligh tly  m ore th a n  m otor fuel prices 
which a re  considerably above cu rren t L PG  prices. I f  h igh  octane num ber should b e 
come a  com petitive  fac to r in  th e  m arketing  of m otor gasoline, i t  is possible th a t  a  
num ber of a lky la tion  p lan ts using large quantities of isobutane an d  th e  C3—C5 olefins 
w ill b e 'o p era ted . Possibly betw een 2 and  4 m i l l i o n  gal a  d ay  o f b u tan es will be re 
quired  for th e  post-w ar program m e o f synthesis of m otor fuel and  av iation  com ponents. 
The q u a n tity  o f ligh t hydrocarbons, especially p ropane, used  for th e  p roduction  of 
chem icals is increasing steadily  b u t still represents only 20—50%  o f th e  ligh t h y d ro 
carbons consum ed by  th e  L PG  industry . The in troduction  o f bu tan e  and  propane in 
residue gas going to  existing p lan ts  increased carbon-black production . B u tane  and  
propane canno t be ex trac ted  from  residue gas beyond a  certa in  p o in t i f  a  specified 
m inim um  carbon-black  y ield  p er cu. f t  o f residue gas b u rned  h as to  be m ain tained .

G. R . N .

E ngine Fuels.
448. R elation of Octane Number and Peroxide Content of Gasolines. H . Velde (trans, 
b y  E . J .  B arth ). Refiner, 1946, 25, 285.— A record o f storage d a ta  on  stra ig h t run , 
vapour-phased cracked an d  m ixed s tra ig h t run -crack ed  gasolines w ith  or w ithout 
inhibitor, te trae th y l lead or alcohol addition . I t  shows th a t  octane num ber falls as th e  
peroxide num ber rises w ith  tfie undoped gasolines and  w ith  m ost of th e  doped gasolines. 
R em oval o f th e  peroxides b y  acidic ferrous su lphate  so lu tion  raises th e  octane num ber 
to  som ew hat sh o rt o f  th e  original value. Storage w as carried  ou t over 2 years in  
galvanized an d  iron  drum s. G. R . N.

449. E valuation of Sulphur Coiftpounds in  Gasolines. F . C. M oriarty . Refiner, 1946, 
25, 490.— Three groups o f su lphur com pounds m ay  occur in  gasolines : (1) acidic 
com pounds such as H 2S an d  m ercap tans, (2) n eu tra l b u t th erm ally  unstab le  substances 
as mono- and  disulphides, (3) therm ally  stab le  com pounds such as thiophenes. Group 
(1) can  be determ ined  d irectly  and  group (2) can  be determ ined a fte r cata ly tic  de 
sulphurization  as H 2S ; any  rem aining su lphur can be classified as group (3). L ead 
susceptib ility  is affected b y  th e  first tw o groups so th e ir  rem oval is alw ays desirable. 
Group (1) su lphur com pounds can  be rem oved by  aqueous caustic, G irbotol or Shell 
T .P .P . processes an d  th e  Unisol process. Sweetening w ith  doctor or coppef reagents 
oxidizes th e  m ercap tans to  disulphides an d  these are only  recom m ended for very  low 
m ercap tan  con ten ts. W ith  stra ig h t-ru n  gasoline o f re la tively  h igh m ercap tan  con ten t 
ca ta ly tic  desulphurization  is preferable to  ex tractio n  w hereas th e  reverse holds for 
cracked gasoline. The Isoform  cata ly tic  process f<5r trea tin g  cracked gasolines is
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com petitive w ith the Unisol process. I t  effects little  desulphurization, its principal 
advantage being isomerization. G. R. N.

450. Lead Tetraethyl as an Anti-Detonant. B. Ventura. Chim. e Industria , 28 
(9-141), 149.— H aving given a brief sketch o f the first preparation o f this important 
product (1854), the author describes two of the numerous industrial m ethods suggested  
and patented. He gives an exhaustive discussion of the manufacture o f the product, 
describing the composition of the lead-sodium  com plex m ost convenient in practice, 
together with methods of analytical process control. The compositions o f the various 
anti-knock blends are discussed and a table is given relating variation o f density with 
temperature for one o f the commoner blends for aviation engines. A description is 
given of the two m ost commonly used m ethods for the analysis of the commercial pro
duct or its blends with ethylene dibromide. Comments are made on the practical 
use o f a quick electrolytic m ethod which tends to give higher results than those obtained 
by ordinary methods. D . H . McL.

451. Comparison between Tetraethyl Lead and Nitrogenous Organic Anti-Detonants, 
and the Increase in Octane Number Attained by the Use of Both. Part II. G. Roberti,
C. Minervini, E . Pipparelli, and E. Semmola. R iv. ita l. Petrol, Oct. 1946, 162, 15.— A 
general article dealing with the stability of alkylate, w ith and without m ethyl aniline, 
the anti-knock characteristics o f gasoline blends containing amines and tetraethyl 
lead, and aero and automobile engine testing of these types o f fuels. D. H . McL.

452. Review of the Chemical Structure of Fuels and Their Detonation in Engine.
A. G. Mazurkiewicz and V. G. Oberholzer. In st. Petrol., 1946, 32, 685.— Due to the 
large accumulation o f data published by the m any laboratories working on the subject 
of combustion during the war, a need has arisen for a general review o f the results. An 
attem pt has been made here to bring out the salient features of the methods of in
vestigation employed in this field. Some general suggestions have been put forward 
for the different classes o f compounds considered in an effort to  correlate chemical 
structure w ith engine performance of fuel and fuel additives. A. H. N.

Gas and Fuel Oils.
453. Cetane Number of Diesel Fuel. W. C. Friske. Refiner, 1946, 25, 517.— A nomo
graph is set out relating the cetane number of a diesel fuel (straight run or cracked 
distillate) to A .P .I. gravity and boiling-point index (SKZ scale o f Vorberg).

G. R. N.

454. Applying Combustion Knowledge. The Very Best in Oil Heating Depends on 
101 Engineering Details. J. W. Schulz. Fueloil & Oil Heat, October 1946,5, 58.— This 
paper completes the series on combustion testing complications (see Abstracts Nos. 
135 and 136, 1947) and reviews and expands the data already given on the determining 
and reporting of efficiencies of boilers and furnaces as computed from charts and 
tables from stack and C 0 2 readings. Care is needed in reporting the results under 
such terms as Over-all efficiency and Absorption efficiency as all charts and tables are 
not constructed on the same basis, moreover on-off periods of firing greatly affect the  
efficiency. The terms Over-all efficiency and Absorption efficiency are explained and 
illustrated by diagrams, and practical means are discussed by which such installations 
m ay be improved to  effect greater efficiencies. W. H . C.

455. Horizontal Rotary Burner Service. Some Hints on the Maintenance of a Clean 
Heavy Oil Fire. K. Steiner. Fueloil & Oil Heat, Oct. 1946, 5, 52.— A sketch is given 
of the air nozzles and corresponding atomizers of fixed and adjustable horizontal 
rotary oil-burners which shows the nozzle bore, atomizer diameter and the clearance 
between the edges of both. A  diagram shows a typical hook-up o f the burner, its 
integral oil pump, piping and auxiliaries o f the system . Regular observation o f the  
burner flame and condition o f the furnace will afford evidence o f some of the imperfec
tions in burning. These and other indications useful in detecting the cause or causes of 
defective burning or defects in the installation are discussed, and the m ethods for their
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correction to obtain better burner performance are given. Two diagrams useful in this 
connection are shown. W . H. C.

456. Significance of Cetane Number in Fuels. E. F. Griep and C. S. Goddin. J .  Soc. 
aut. Engrs, 1946, 54, 436.— Although Cetane No. is important as a measure of ignition 
quality, it  is suggested that it is not the only criterion of a good diesel fuel. Properties 
concerned with the rate o f flame propagation during the combustion stage are also 
important. However, high cetane fuels show no great advantage in engines of present- 
day design but it  is indicated that engines specially designed could give high power 
output on these fuels. I t is suggested that combustion research is needed to determine 
the optimum composition o f fuels for high power output. Ignition promoters are 
discussed and results given for amyl nitrite blends w ith 50 Cetane No. fuel.

G. P. K.

Lubricants.
457. Physical Properties and Chemical Constitution of Lubricating Oils. M. Freund 
(trans. by E . J . Barth). Refiner, 1946, 25, 521.— Several lubricating oils of U .S., 
Rumanian, and Russian origin were analysed, and it was concluded that when well- 
refined lubricants are grouped together as to  their similar viscosity at 50° C, then the 
specific gravity is a characteristic of the average chemical composition and for all such  
other physicochemical properties that are dependent on constitution. W ith an increase- 
in the specific gravity, the average boiling-point, the mol. wt., the aniline point as well 
as the hydrogen content appears to  decrease in regular fashion. In accordance with  
this it is found that the viscosity-tem perature curve becomes more steep and the 
Conradson carbon value appears to decrease. W ith a further increase in aromatics and 
naphthenes the lower resistance towards sludge formation (evident throughout with 
increase in aromatics) finally becomes very pronounced. Certain of these properties 
can be affected by degree and type of refining, the presence of colouring m atter or 
asphalts, etc. G. R. N .

458. Physical Chemistry of Lubricating Oils. A. Bondi. Refiner, 1946, 25, 337.—- 
This, the second article of the series, discusses the dependence of viscosity on tempera
ture, pressure, and concentration. The relationship between the temperature, pres
sure, and blending coefficients of viscosity and the chemical composition of lubricants 
is interpreted in terms o f the Eyring theory o f flow. A section is devoted to the  
anomalous flow of lubricating oils : at low temperatures or due to  temperature gradients 
within the fast-flowing oil films, or due to the presence of high mol.-wt. additives which 
have now gained a place of prominence in m any important applications. The final 
section deals with the application of present knowledge about lubricating oil behaviour 
under the influence o f high-velocity gradients and high specific pressure to the cal
culation and lubrication o f journal bearings. G. R. N.

459. Physical Chemistry of Lubricating Oils. A. Bondi. Refiner, 1946, 25, 387.—In  
this, the third and final o f the series, the optical and electrical properties of lubricating 
oils are discussed under : measurement of colour, nature o f colour substances, ultra
violet absorption, infra-red absorption, and Ram an spectra, fluorëscence, refractive 
index, and optical rotation, dielectric constant and dipole moment, dielectric loss, 
electrical conductivity and related phenomena, dielectric strength, electrochemistry 
and voltolization. 142 references for the complete series. G. R. N.

460. Recent Developments in Lubrication. S. J. M. Auld. Petrol. Tim es, 28.9.46, 
50, 998.— The advantages o f mineral oils over other substances for use as lubricants 
are discussed. Mineral lubricating oils do have certain disadvantages, however, chief 
of these being viscosity variation with temperature, and oxidation at high temperatures 
and pressures. Methods of improving lubricating oil properties fall into three classes : 
(1) improvements in refining technique, (2) use of additives, (3) synthesis, and also
(4) combinations of these. Recent developments along these lines are briefly reviewed.

R. B. S .

461. Detergent and Dispersive Properties of Engine Oils. J. Groff. Rev. In st. Franç. 
Pétrole, 1946, 1, 3-15.— A review of the causes of oil deterioration and of the effect
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of th is on engine operation. Dispersive power is considered to be more im portant than  
detergency. The introduction o f H D  oils into France gave rise to trouble due to the  
use of such oils in old and dirty engines. Results are given of stability tests (heating for 
22 hr at various tenperatures) on SAE 30 and 50 oils, both of the H D  type and on such  
oils after treatm ent with adsorbents to remove the additive. Taking as an indication  
of deterioration the rise in viscosity and in petroleum ether insolubles there was in each 
case a marked change at 275° C, indicating that the oils should be used at temperatures 
below this figure ; the removal of the additive had no appreciable effect on the forma
tion of insoluble m atter but, in the case o f the SAE 50 oil it  caused a drop o f 11 % in 
viscosity. Engine tests (Citroen 11 hp operating on producer gas) using an initial 
charge of lubricant derived from shale oil and topped up during the test (50 hr) with  
H D  30 showed that the latter had two distinct effects, during the first period there was 
a detergent action, in the second period (after the 40th hr), when the proportion of 
H D  oil in the crankcase was appreciable, the dispersing power was the more marked. 
These conclusions are supported by photomicrographs o f the oil. A  brief account is 
given of the engine and foaming tests used in testing oils to  the U .S. 2-104B  speci
fication. V. B.

462. Oilspread and Lubrication (1). A.’H . Stuart. Petroleum, 1946, 9 (12), 283.— The 
phenomenon of oil spread and conditions influencing it  is discussed. In  the case of 
“ m etal to m etal ” contact only a few points of very small area are actually on contact. 
Molecular attraction extends for only a few Angstrom units, whereas the irregularities 
on the best m etal surface finish are usually o f the order of 100 tim es this amount. 
Where the separation is small enough for molecular forces to  operate, what m ay be 
regarded as “ local welding ” takes place. This is the basis of seizure.

The coefficient o f friction of m etals measured under ordinary laboratory conditions 
is nearly always less than one, but the surfaces tested are not those of the m etals them 
selves, but o f films which form on them  (due to  adsorbed gases, e.g., oxygen, metallic 
oxides or moisture and dust). W hen de-gassed, pure clean m etals are used, very high 
coefficients o f fractions are obtained, often o f the order o f 5 or 6 and w ith gold, ap
proaching 30.

The relative m otion between two m etal surfaces appears quite sm ooth but with  
suitable apparatus it  can be shown to consist o f a series of jerks (“ slip-stick ” motion) 
w ith unlubricated m etals as well as in the presence of some lubricants. This is prob
ably  due to  the formation and rupture o f the welded bridges produced by  inter- 
molecular forces at certain points The object o f lubrication is to secure a lubricant-film  
sufficiently thick to keep the bearing surfaces apart. A t high loads and low speeds, as 
w ith  gear wheels and cold pressing, the film cannot be m aintained. These conditions 
m ay arise in abnormal circumstances in a bearing where full-film lubrication is normal, 
when a sudden rise in load or temperature reduces the viscosity below the safety margin. 
The thin film left m ay be only one of two molecules thick and the term  “ boundary 
conditions ” has been applied to  this state. The function o f the oil is quite different 
from what it  is with normal lubrication. I f  the temperature rises further, the boundary 
film will be unable to  carry away the heat generated in the bearing and seizure will 
probably occur. The ability to leave a tenacious boundary film when the bulk of the 
oil has been squeezed out is termed “ oiliness.” Vegetable oils possess it  in  a higher 
degree than mineral ones, but a m ixture of the two combines this advantage with the 
stability of mineral oils. Adding from 1 to  2% of fa tty  acid is usually satisfactory. 
For extrem ely high loads other additives m ay be necessary, e.g., sulphonated oils, 
chlorinated waxes, and lead soaps. K . C. G. K.

463. Principles of Filtration. 4. The Case of Colloidal Graphite. A. H. Stuart. 
Petroleum, Nov. 1946, 9 (11), 262.— Colloidal graphite as a lubricating oil additive has 
become of major importance during recent years, especially for running-in engines and 
under conditions o f abnormal temperatures and loading. In  the m ajority o f filters the 
interstices are much larger than the particle size of colloidal graphite, but filters retain
ing the graphite and passing clear oil can be made, e.g., an edge filter w ith paper discs 
packed under sufficient pressure. However, as graphite is very responsive to surface 
activity, filters o f the adsorbent type also retain graphite contained in lubricating oils. 
In such cases the filtering septum adsorbs a certain maximum quantity o f colloidal 
graphite but thereafter little  further loss need be expected.
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D etails are given of a test made to  ascertain whether colloidal graphite, like amor
phous carbon, will act as an emulgent to produce a water-in-oil emulsion. No such 
emulgent properties were found. Evidence is also given indicating that the passage 
of a graphited oil through a given filter is usually higher than the plain oil under the  
same conditions. K. C. G. K.

464. On the Main Types of Oil and Gas-Bearing Platform Structures. N. J. U spen
skaya. Comptes Rend. (Doklady) Acad. Sci. U R S S ,  1946, 53, 347 (in English).—  
Local uplifts which complicate the structure of large platform arches and basins are 
subdivided into three groups : (a) buried structures, (6) surface structures, (c) salt 
domes. Group (a) is discussed in detail and further subdivided into “ revived ” and 
“ compacted ” structures. The geological characters, oil and gas contents, and con
ditions for gas and oil occurrence of these two subdivisions are tabulated, together with  
actual examples. Group (6) surface structures are briefly defined. 6 references.

G. H. B.

465. On the Rolling of a Cylinder Over a Surface Covered with a Viscous Layer. N. A.
Slezkin. Comptes Rend. (D oklady) Acad. Sci. U R S S ,  1946, 52, 573 (in English).—  
Starting from the well-known equations of Osborne Reynolds’ theory of lubrication, 
expressions are derived connecting the tractive force, fluid film thickness, angular 
velocity of rolling and viscosity of the fluid for the system  defined by the title  of the  
paper and used to obtain the coefficient o f rolling friction. Complete and approximate 
expressions are also given for the case where the cylinder executes pure sliding motion  
without rotation. G. H. B.

466. Steam Turbine Lubrication Problems and Their Solutions. 3(1) Cooling Function 
Of the Oil. Alan Wolf. Petroleum, 1946, 9 (12), 277.— In a large m odem  turbo
generator set the heat to  be extracted from the oil is of the order o f 2 million B.Th.U. 
per hour, and the combined loss from fraction and heat transmitted to the bearings is 
estim ated at about 1/3% of the rated horse-power o f the turbine.

Failure to extract heat from the oil sufficiently rapidly m ight result both in the  
weakening the mechanical strength of the bearing and in lowering the viscosity of the  
oil in the bearings to such an extent that the oil film could no longer support the rotor 
journals.

Because o f moderate bearing pressure and high peripheral journal speeds oils with  
viscosities as low as 130-140 S.S.U. at 110° F and 40 sec at 210° F m ay be used in direct 
drive turbo-generators, but any substantial reduction in viscosity would be dangerous, 
due to frictional heat. The rate of oil circulation is also important. The capacity of 
the oil tank is now usually based on a circulation period of 5 min. There are a variety  
of designs for oil coolers. In the earlier types the tubes were usually of the U type but 
m ost m odem  equipment has straight tubes, which are easier to clean. This type  
usually resembles the parallel tube condensers m et with in petroleum refineries (the 
tubąs being horizontal). In another type the oil is pumped in succession through two 
adjacent vertical cylinders and cooled by water flowing counter-current. This design 
is sometimes found to tolerate remarkably large amounts o f sludge with no apparent 
falling off in efficiency. K. C. G. K.

467. Industrial Emulsions. E. H. Kadmer (trans, by E. J. Barth). Refiner, 1946, 25, 
351.— A series o f emulsions are described for use in m etal cutting, grinding, boring, etc. 
New emulsifiers and methods of preparation are given. In one series o f tests it  was 
shown that when making mineral oil emulsions it  appears that greater amounts of 
emulsifier are consistently needed as the viscosity of the mineral oil increases. In a 
second series o f tests it  is shown that certain “ inherent polar bodies ” present in 
commercial and especially in unrefined oils greatly aid in obtaining good emulsions. 
It appears that w ith such oils the emulsifier functions more efficiently. No stable 
emulsions are possible (after several weeks’ standing) w ith highly refined oils using the 
normal amount of emulsifier. The quantity o f emulsifiers used are already quite high. 
In a third series o f  tests the relation is shown between stability and type o f dispersions 
when the system  graphite plus oil is emulsified. Several m ethods of preparing graphite 
emulsions are given. G. R. N.
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468. Manufacture and Use of Lubricating Emulsions. L. Boisselet. Rev. In st. 
Franç. Pétrole, 1946, 1, 97.— The lubrication o f railway locom otives by  water-in-oil 
emulsions was a successful econom y measure adopted in France during the war. The 
water content o f such emulsions can be as high as 50%, whilst the am ount of emulsion  
used for lubricating does not exceed the normal consum ption o f straight mineral oil, 
thus showing a considerable saving o f the latter. Em ulsions can be prepared by using  
thinner oils than the cylinder oils normally used for steam  engine lubrication, despite  
the high water content the pour-point can be as low as — 20° C ; the emulsions are 
stable in storage. They exhibit thixotropic properties. A  variety o f emulsifying  
agents can be used ; unless, however, a calcium soap is em ployed for this purpose, the  
water used for preparing the emulsion should be fairly soft. Em ulsification can be  
produced either mechanically or by the use o f steam. Three m ain types o f emulsion  
were prepared : (a) lime water, fa tty  oil, mineral oil, fa tty  acid, (6) water, blown fatty  
oil, wool wax, m ineral oil, (c) steam, blown fa tty  oil, wool wax, mineral oil. The 
procedure for preparing emulsions o f these types is described. It is suggested that if  
superheat temperatures were to be raised above those now in common use, emulsions 
such as these would be the only lubricants that would resist decomposition. I t  is 
urged that the use o f such lubricating emulsions should increase, in order to economize 
the consumption o f scarce high-grade mineral oils. An editorial note suggests that 
emulsions could be em ployed in the lubrication o f refrigeration compressors.

V. B.

469. Hub-Wedge and Carve Greases. A. E . Hiekel. Refiner, 1946, 25, 518.—Manu
facturing m ethods and testing for these greases which are used in railroad equipment 
are discussed. The Hub-W edge grease is a straight lime-base grease w ithout fillers or 
additives. The Curve grease is also a lime-base grease containing a specific amount of 
micronized graphite. The pour-point o f the oils used in the Curve grease ranged from 
— 65° F  to  — 20° F  w ith low viscosity  necessitating a sm all am ount o f E .P . additive.

G. R . N .

470. The Hypoid Gear. P. H. Moore. Petroleum, 1946, 9 (12), 282.—The developm ent 
of the hypoid gear is traced and the exten t to  which it  is used in the American m otor
car industry is indicated. Before the war very few British cars used this gear, but its 
use will probably spread, creating a demand for hypoid gear oil. K . C. G. Iv.

Bitum en, Asphalt and Tar.
471. A Mobile Hot Asphalt Plant. Anon. Engineer, 1946, 182, 562.—A number of 
interesting features are incorporated in a mobile hot m ix tarmacadam and asphalt 
plant, capacity 20 tons per hr. The plant consists o f 3 m ain units, viz., feeding, drying, 
and mixing, each m ounted on pneum atically tyred wheels. The units are jacked off 
the ground when in use, and the wheels stored. The feeding unit handles two grades of 
aggregate by  belt conveyor to  a rotary dryer IS ft long by 4 ft diameter, heat being 
supplied by  two high pressure oil-burners m ounted in a dual com bustion box at the 
discharge end of the dryer. A fan a t the other end o f the dryer extracts hot gases. 
A  gear pump m ounted on the dryer framework draws bitum en from independent 
boilers which are arranged singly or in groups, as required, at the side o f the plant. 
The dried aggregate is elevated to. a 12 ft by 3 ft Oscillex screen, and weighed into a 
1 ton paddle mixer w ith cem ent filler and bitum en from a weighed tilting bucket. 
Control doors from the various compartments are pneum atically operated from a central 
control cabin. The plant is driven b y  a 60 h.-p. oil engine. A. C.

Special Hydrocarbon Products.
472. Aromatic Hydrocarbons ïrom Petroleum. The Catarole Process. Anon. Petro
leum, 1946, 9 (11), 252.— A brief review o f some o f  the m ain points o f the Catarole 
process for the sim ultaneous production from an essentially non-aromatic charging 
stock (such as naphtha or gas-oil) o f the whole range o f aromatic hydrocarbons in 
substantially pure form. In addition, a valuable gas m ixture containing a high pro
portion o f olefines is produced. K . C. G. K .
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473. Field Experiments with Heat-Generated Aerosols. R . Latta. Economic Entomo
logy, Oct. 1946, 39, 614.— Results o f study o f the behaviour o f aerosol clouds when 
applied to  forested areas in New England, 1911 15 are given.

The larva' o f  the gypsy m oth, Porthetrxa dispar  (I..) was used as subject for control. 
Two thermal generators were used, an army oil-fog generator and a Hochberg-La Her 
aerosol generator.

The aerosols were generated by adding D.D .T . dissolved in ci/cfohexanone to  the oil 
supply o f the generator.

Successful applications depended on a steady wind o f 10 m .p.h. or more above the  
forest canopy, or one good inversion w ith an evening air drainage down a mountain  
slope.

Complete m ortality o f  the larva» was obtained at a depth o f 800 ft with 0-138 oz
D.D.T. per front ft.

The Hochberg-La Her generator produced a deposit possessing repellent properties.
G. A. C.

474. Modified Aerosol Formula for Use Against Mosquitoes and Houseflies. A. H.
Hadden, H . O. Schroeder, E . F . Knipling, and A. \Y. Lindquist. Economic Entomo
logy, Oct. 1946, 39, 620.— The basic D .D .T . aerosol formula (5% D.D .T. plus 10% of 
ryclohexanone) for use against malaria mosquitoes and houseflies was modified by  
addition o f fa tty  materials or o f wetting agents. F atty  materials used included pro
pylene glycol monoleate, propylene glycol monolaurate and oleic a c id ; and wetting  
agents used were Vatsol O T  (dioctyl sodium sulphosuecinate) and Xopco  1216 (sul- 
phonated sperm oil).

There was no material increase in the effectiveness o f the basic formula.
Motor oil was found to  be as effective as sesame oil in the pyrethrum aerosol (0-4% 

of pyrethrins) containing 8% o f oil, and it  also increased the effectiveness o f the
D.D.T. formula. Results were independent o f the viscosity o f oil used.

A formula containing 3% D .D .T ., 5% cycZohexanone, 5% motor oiL and 0-3% 
pyrethrins was developed. This is relatively stable at low temperatures, safe to use 
in presence o f plastics, and is equally effective against both mosquitoes and houseflies.

G. A. C.

475. Plastics from Petroleum. 4. Statistics. W . S. Penn. Petroleum, 1946, 9 (11), 
266.— Tables o f production figures for past and present years (including those for 
synthetic rubber), both in the United Kingdom and the United States are given and 
discussed. K . C. G. K.

476. Molecular Weights in Practice and Theory. I. Practice, 2 il) Physical Methods.
A. V. Brancker. Petroleum, 1946, 9 (11), 250.— The following m ethods are discussed : 
those o f Dumas and Victor Hever, and the cryoscopic (Beckman) method, with various 
modifications as regards stirring and temperatures measurement. K . C. G. K.

Derived Chemical Products.
477. Petroleum. Raw Material for Organic Synthesis. G. E . Villar. Bol. del Inst. 
Sudamericano del Petróleo, 1946, 2, 355.— A  general survey o f progress in  chemical 
synthesis from natural and cracked gases during the last 10 years, together with  
production statistics o f  the various derivatives. The article is profusely illustrated  
with photographs of American plants, and a bibliography of 20 references is included.

A. C.

478. Basic Oxygenated Chemicals from C,, C-, and C3 Paraffins and Olefins. J. and C,
Walker and H . L. Malakoff. Oil Gas J .,  21.12.46, 45 (33), 59.— The four principal 
approaches in  the production o f oxygenated hydrocarbons from natural gas or refinery 
gases are : (1) direct oxidation, (2 ) dehydrogenation followed by  oxidation or hydration,
(3) oxidation to  CO and hydrogen and hydrogenation of the CO, (4) chlorination fol
lowed b y  hydrolysis. Production and market data w ith respect to  oxygenated  
products are given and their production from natural gas and or refinery gases, and 
other sources is shown in  diagrams. TheCity Services Oil Co., at Tallant, Okla., installed
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the first commercial plant in 1936, employing direct oxidation and have since expanded  
commercial production and recently added 3 new plants. They were the first to  use 
ion exchange in this field and in this way m et the rigid specifications for low acid ity  
formaldehyde set by the resin and plastics industry. The activities o f other U .S. 
concerns in these fields are discussed and the names of the firms, location, and types of 
plants and products made are given. Future oxidation processes covering the F ischer- 
Tropseh and related processes are outlined and discussed, and processes for making 
actylene and its oxidation derivatives, by silent electric discharge and high-temperature 
cracking of hydrocarbon gases, now in pilot plant stages, are outlined. Reference is 
made to  the Shell Co’s likelihood o f manufacturing glycerine from propylene, and the 
U .S. Technical Missions work on the production of ethylene from ethane, by  its partial 
oxidation, as employed at Leuna during the war. W . H . C.

Coal, Shale and Peat.
479. Swedish Method of Manufacturing Liquid Fuel from Low-Grade Shales. S. V.
Bergh. Oil Gas J . ,  28.12.46, 45 (34), 250.— One of the m ethods now used in Sweden 
to  produce oil from naturally occurring low-grade shale, involving low-temperature 
distillation is described.

The plant consists o f retorting and condensing units w ith auxiliary power and 
sulphur plants. Retorting o f the crushed shale is carried out in a large number of 
small heat-controlled retorts; hot cake residue from the distillation is burnt as fuel.

The sulphur plant separates H 2S from the distilling gases and produces elemental 
sulphur from the H 2S.

56,500 brl of crude oil is produced from 213,839 tons o f shale per year, and 3200 tons 
of sulphur is recovered. Cost of extraction is slightly above pre-war oil import prices. 
Tables show costs, properties o f products produced and m onthly production.

G. A. C.

480. Substitute Fuels in Australia. J. Fielder. Gas Oil Purr, 1946, 41, 460.—In the 
absence of petroleum deposits in Australia, experiments have been made on substitute 
fuels for motor vehicles. Charcoal, used as a source o f producer gas, was sold in 
briquette form, some 400,000 tons being consumed annually. The cost o f conversion 
was about £50.

Methane obtained from a disused coal-mine could be used w ithout purification. 
The heat content was 970 B.Th.U. and the total impurities 3%. Working pressure 
was 1800 p.s.i., and the cost o f conversion was £95.

Town gas of average calorific value 550 B.Th.U . was used at a pressure o f 3000 lb.
H . C. E.

M iscellaneous Products.
481. Caustic Solutions. W. L. Nelson. Oil G a sJ .,  7.12.46, 45 (31), 119.—No. 122 in
the Refiner’s Notebook series tabulates the specific gravity and weight %  o f NaOH of 
caustic soda solutions for temperatures from 60° F to 212° F  and percentages of NaOH  
from 0 to 50%. G. A. C.

482. New Synthetic Organic Insecticide : Hexachlorocyclohexane. M. Raucourt and 
R . L. Bouchet. Chim. et In d .,  1946, 56, 449.— The insecticidal value o f hexa- 
chlorocycZohexane (H.C.H.) was first observed in France in 1940-41. The chemistry 
and industrial manufacture o f H.C.H. is briefly discussed, as well as the relative toxicity  
of the various isomers. A list (not claimed to be complete) o f various agriculturally 
undesirable insects that are susceptible to  H.C.H. is given. A  bibliography of 26 
references (mainly to French work) is appended. V. B.

483. The Gelation of Petrol for Use as a Flame-Thrower Fuel. J. N . Gregory. Jour. 
Council jo r  Sci. and In d . Res. (Australia), 1946, 2 (19), 153.— A description is given of 
the work carried out in Australia in the developm ent o f a gelling agent for petrol for 
flame-thrower fuels.

The Australian army required that the gel should be capable o f being rapidly pre
pared in the field from ordinary transport petrol, so that the British m ethod requiring
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special wanning equipment for the petrol was not suitable, while the material used by  
the U .S. was not available in sufficient quantity.

An aluminium oleate containing 10% A120 3 was found to give the best all round 
gelling and handling properties and when this material was stirred with petrol in about 
5% concentration it rapidly swelled. In a few minutes a gel was formed which became 
homogeneous in a few hours. The aluminium ole'ate o f certain closely defined chemical 
and physical properties was prepared by precipitation from an alkaline sodium  
oleate solution w ith alum at 60-80° C, can be represented by the formula 
Al(OH)1.3(C17H 33COO)1.7 and is believed to be a mixture of the mono-hydroxy dioleate 
and the di-hydroxy mono-oleate. The addition of 2% fi-naphthol (added in the caustic 
soda) eliminated possible oxidation and facilitated rapid drying.

The effect of various conditions affecting stability of the gel are discussed. The 
compound, under the name of “ Geletrol,” was developed to full-scale production and 
was considered to be one of the most effective methods of overcoming Japanese bunker 
defences. T. M. B. M.

E n g i n e s  a n d  A u t o m o t i v e  E q u i p m e n t .

484. New American Light Engine. Anon. Aeroplane, 1947, 72, 16.— Some informa
tion is given on a light inverted 4-cylinder air-cooled engine produced by the Cameron 
Engine Corporation (U.S.).

Leading particulars are as follows : Dimensions : Length 45-1 in ; W idth between 
engine mounts, 13£ in. W eights : A little  more than 11 lb/h.p. Performance : 
Max. power 125 h.p. at 2500 r.p.m., or cruising power 110 h.p. at 2200 r.p.m.

I. G. B.

485. Cold Starting. Anon. Flight, 1947, 51, 41.— D ata on cold starting have been 
collected by a committee of the S.A.E. Aeronautics Division.

For satisfactory starting at sub-zero temperatures the following requirements must 
be met : (1) the engine m ust be turned over at an adequate speed, (2) sufficient power 
must be available for two 30-sec cranking periods, (3) a combustible mixture m ust be 
delivered to the cylinders, (4) an adequate spark m ust be produced, (5) the engine must 
receive a usable lubricant, (6) fits and clearances of mating surfaces must be such that 
normal functions occur irrespective of the temperature. I. G. B.

486. Soviet Aircraft Engines. Anon. Flight, 1947, 51, 86.— Details of representative 
operational types are given under the headings : type ; no. and disposition of cylinders ; 
cooling ; bore ; stroke ; capacity; compression ratio ; o u tp u t; r .p .m .; b o o s t; fuel 
consumption at take-off, nominal and service ratings ; octane number of fu e l; w e ig h t; 
width ; h e ig h t; length ; aircraft fitted. I. G. B.

487. Water Injection in a Spark-Injection Engine. W. P. Green and C. A. Shreeve. 
Trans. Am er. Soc. Mech. Engrs, 1946, 68, 541.— The recent war witnessed a revival in 
the use of water as a coolant and detonation suppressor inside the engine cylinder. 
Aircraft engines when operated w ith water injection have been boosted in output above 
normal sea-level capacity and have functioned satisfactorily. This paper gives a review  
of past tests on the use o f water as a coolant and .detonation suppressor in gasoline 
engines. I t  presents new data regarding the use of water in very high-compression 
ratio engines to promote increased part-load efficiencies w ith low octane fuels.—■ 
(Author’s abstract.)

488. Diesels and the Oil Industry. A. W. McKinney. Petrol. T im es, 28.9.46, 50, 
1012.—Diesel engines are rapidly replacing gas engines and steam boilers in oilfield 
operations owing to  the increasing value of natural gas in repressuring projects and 
as a raw material. The 5 general applications o f diesel engines in  the oil industry 
are : (1) drilling operations, (2) pumping and repressuring wells, (3) pipeline operations,
(4) refining operations, and (5) exploration and transportation vessels and vehicles. 
These are briefly discussed. R. B. S.
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489. Low Temperature starting. Anon. Gas Oil P m ,  1946, 41, 463.— Research 
was carried out on the best means o f starting I.C" engines at low temperatures : 0° F  
for use on the Continent and — 40° F for use in Russia. Since w ith m any fuel oils 
the necessary reduction o f pour-point temperature also reduced the cetane number, the  
fuel specification had to  be carefully laid down. The grade o f lubricating oil was 
SAE 20W.

To determine whether engines would run satisfactorily on the fuel specified, single
cylinder engine tests were made. They showed that the effect o f cetane number on 
ignition delay could be neglected. Gumming, severe at 75° F  jacket temperature, dis
appeared at 115° F. The fuel could not be satisfactorily handled by the injection pump 
until the pressure o f the feed system  was raised to 15 p.s.i. and the felt filter elements 
replaced by 140-mesh gauze. As an aid to  starting the induction air was heated by a 
small pressure oil-burner in the intake pipe, as near to  the cylinders as possible.

I t  was found that ease o f starting was increased by retarding the injection by 7°, but 
the start was indefinite. Increased quantities o f fuel at starting was also beneficial. 
Promoters, such as amyl nitrite, ethyl nitrate, and ether, were used successfully, but 
no single m ethod was com pletely satisfactory. A starting system  incorporating all 
the m ethods mentioned, together w ith a device for allowing the starter to  remain 
engaged after firing had commenced, was finally adopted. H . C. E.

490. Measurement of Smoke in Diesel Engine Exhausts. C. J . Goode. Gas Oil P m ,
1946, 41, 469.— W hen in a C.I. engine the fuel is not com pletely burnt the com
bustion efficiency falls off and carbon particles appear in the exhaust gases. Since 
these two properties are intim ately related, combustion efficiency can be rated by the 
appearance o f the exhaust gases. Visual observation o f the smoke is imprecise, and 
the m ethod o f staining a white fabric, although more accurate, becomes very tedious 
when the amount of carbon is assessed.

A photo-electric cell can be used to measure the smoke density o f the exhaust gases. 
The apparatus consists of a photo-electric cell and lamp situated at opposite ends of a 
tube through which either exhaust gases can be blown, or pure air drawn. The power 
of the lamp is adjusted until a constant intensity o f light reaches the photocell with 
pure air in the tube, and the decrease in intensity when smoke passes through the 
instrument gives the smoke density according to the equation :

Smoke density per unit length of smoke column =  log

Where L 0 and L  are intensities o f illum ination through air and smoke respectively, and 
s is the effective length of the smoke column.

In using the apparatus precautions to  be taken include : R em oval from the exhaust 
gases of moisture which would otherwise condense on the glass surfaces ; attainment of 
atmospheric pressure in the tu b e ; and fitting the sampling outlet at a point in the 
exhaust which gives a representative sample o f gas from all cylinders. H . C. E.

491. New 2000-H.P. Gas-Turbine Generator Bums Bunker C Fuel Oil. T. I. Putz.
Oil Gas J . ,  4.1.47, 45 (35), 27. (Paper presented at A n n u a l M eeting of the Am er. Socr
meoh. Engr, N ew  York.)— A brief description is given o f the 2000-h.p. Gas-Turbine 
generator and its operation. The design is a simple type open-cycle system  comprising 
only a compressor, combustion chamber and turbine which is connected through a 
single reduction gear to a double-armature d.c. traction type generator. The turbine 
generates approxim ately 6000 h.p. o f which 4000 h.p. is required by the compressor and 
the balance of power is used for generating electricity. At full load the turbine and 
compressor speed is 9200 r.p.m. and the generator is run at 1200 r.p.m. The system is 
useful for a portable power plant for field work, or as a power unit for gas transmission 
lines, and as its total weight is only 38000 lb it  is particularly attractive for driving an 
electric locom otive. Burning No. 6 (Bunker C) fuel oil to compensate economically 
for an expected thermal efficiency o f its simple open cycle of 20%, at full load, the 
gas-turbine generator set operates at a top temperature o f 135° F. W. H . C.

492. Resistance Welding in Engineering Construction. S. H. Gordon. Trans. Inst, 
mar. Engrs, 1947, 58, 225.— The applications o f resistance welding have increased 
enormously since the first patent was taken out in 1853. In all the modern variations



of the process, spot welding, seam welding, projection welding, flash welding, and the 
modifications thereof for special purposes, single-phase alternating current has been 
found to be the m ost suitable form of electrical energy, as the ranges o f voltage required 
for the different heating conditions in resistance welding can be m ost conveniently 
covered with this current.

Special machines are constructed for the various types o f resistance-welding pro
cesses and also for specific types o f operations, such as rail welding and air-screw hub 
welding. Crankshafts can be flash-butt welded and it has been shown by various tests 
that the repaired crankshafts are satisfactory in service. O. M.

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

493. Oil Costs in the United States. Anon. Petrol. Press Service, 1947, 13 (11), 201.—- 
Facts about increased costs in finding and producing oil in U .S. have not always been 
fully understood. This article gives an overall picture o f the present situation and 
deals with the history o f oil costs from the earliest stages. In the main it  is stated that 
rising costs are due both to  the decreasing rate o f finding new oil deposits and to the 
increasing expense o f exploration. G. P . K.

494. Organization and Operation of Refining Division of Petroleos Mexicanos. C.
Corcijera. Oil Gas J ., 28.12.46, 45 (34), 228.— The Mexican government set up an 
organization to manage the entire industry, production and refining activities being 
divided.

The refining division controls all operations and covers all refining, administrative 
and technical functions, operating in 3 zones, northern, central, and southern.

A repair and enlargement programme was instituted after study o f all the existing 
plant, and as a result output was increased and range o f products extended.

The uneconomic topping unit at Bella V ista was closed.
A programme has been worked out based on estim ated demand in Mexico up to 

1950, and further plants and pipelines are projected. Tables show demand for 
products 1946—50, composition and production in mol. lb per hr o f natural gasoline 
and crude from the Poza Rica, and estim ated production from the topping, Dubbs 
cracking, butane isomerization, and H .F . units added to the Atzcapotyalco plant.

G. A. C.

495. Official Petroleum Statistics of Bolivia. Anon. Bol. del In st. Sudamericano 
del Petroleo, 1946, 2, 481.— Production in the first half of 1946 was up to 186,000 brl, 
as against 162,000 brl for the corresponding period o f 1945. A. C.

496. Official Petroleum Statistics of Brazil. Anon. Bol. del In st. Sudamericano del 
Petroleo, 1946, 2, 471.— Production in 1945 is given as nearly 80 million brl, about 
25% increase over the previous best. Some photographs of recent drilling operations 
are included. A. C.

497. Official Petroleum Statistics of Colombia. Anon. Bol. del In st. Sudamericano del 
Petroleo, 1946, 2, 413.— Production figures show a steady increase from 1933 to 1940, 
then a sharp drop in 1942-A3 and a recovery in 194A-45. Average production is 
o f the order of 20 million brl p.a. or about 1% of world production. Cumulative 
production to the end o f 1945 was over 370 million brl. A. C.

498. Research Laboratories of the U.S. Refining Industry. (Organization and Equip
ment.) M. T. Reis. B ull. Assoc. Franc,. Tech. Pet., 1946, (60), 3.— Following a 
brief general discussion on scientific research in the U .S. the planning of petroleum  
research (government, academic, and industrial) is described and the functions of 
bodies such as the A .P .I. and A.S.T.M. is outlined. A  short illustrated account is 
given o f the organization and layout o f some typical industrial laboratories and pilot 
plant installations. In the equipment section o f the paper a few paragraphs are 
devoted to each of the more important types o f recent physical instruments (e.g., mass 
spectrograph, electron microscope) with an indication o f the uses to  which such equip-
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merit can be put in petroleum research and o f the accuracy o f results that it  m ay be 
expected to yield. • V. B .

499. National Fuel in France. .Anon. Petroleum, 1946, 9 (12), 280.— A  short article 
on the use o f France’s resources in lignite, shale, and peat for the production o f oil.

K . C. G. K.

500. French Motor Fuel Problem. E. G. Voiret. Chim. et In d .,  1946, 56, 423.—  
A discussion as to the m ost suitable means o f providing, under present conditions, fuel 
for motor vehicles and agricultural tractors. Synthetic fuels are too costly  and the  
plant is excessively vulnerable ; moreover, French coal supplies are inadequate for this 
purpose. Solid fuel used in producer gas plants is the cheapest for road vehicles and 
agricultural tractors; the latter could be operated on wood fuel and on farm residues. 
A plea is made for the better utilization o f French lignite deposits, which by gasification  
would yield 6- 8% of liquid fuel as w ell as combustible gas and valuable by-products. 
Some o f the gas could be utilized for the production of m ethyl alcohol (by the reduction 
of CO ); this latter fuel is the only synthetic worth considering from the economic 
aspect and then only as a blending agent. Other possible indigenous fuel sources are 
the hydrogenation of natural asphalts (obtained by solvent extraction) and the use of 
shale oils. French shales are poor in oil content but, it  is argued, can be profitably 
utilized by modern recovery methods. V. B.

501. Italian Oil Industry Soon to Resume on a Expanded Scale. A. Giordano. Oil 
Gas J ., 28.12.46, 45 (34), 210.— A review of the Italian oil industry is given.

Plans have been made to resume refining operations at certain plants and expand 
capacity at others. 800,000 brl o f crude oil from Saudi Arabia are on route to  Naples 
for the two refineries there. Dubbs thermal-cracking units at Venice are to  be placed 
in operation.

The political situation in Ita ly  explains delay in resum ption o f market activities.
The possibilities o f erecting a Fischer-Tropsch plant at San Giovanni Valdam o is 

being discussed.
The future o f the Italian oil industry depends on the supply o f crude oil imports of 

which those on behalf of U .N .R .R .A . are to be exem pted from duty.
A  trade agreement w ith  Hungary provides for the exchange o f Italian tools and 

vehicles, etc., for 60,000 tons o f Hungarian petroleum products. G. A. C.

502. Fog Dispersal. A. C. Hartley. J .  Roy. Soc. A rts, 1946, 44 (4732), 22.— A 
description is given of the start and development of Operation “ Fido ” (Fog Investiga
tion  Djspersal Operations), and the contributions o f the principal investigators and 
firms towards its successful application, l ie  modifications and improvements o f the 
vaporisers and burners, their testing and practical trials are described and shown in 
8 photographs and diagrams. Some details are given o f the diameters and lengths and 
o f the piping, size of burner holes, and the spacing and disposition relative to  the run
ways, operating, consumption o f petrol in gallons per sq yd  per hr, effectiveness in fog 
dispersal, cost o f operating and satisfactoriness for aircraft landings. Petrol consump
tion ranged from 20 to  55 gal per sq ft  per hr. The discussions on the paper are 
recorded. W . H . C.

503. Viscometric Investigation of Dimethylsiloxane Polymers. A. J . Barry. J .  appl. 
P hys., 1946, 17, 1020.— The intrinsic viscosities o f an extended series of linear m ethyl 
polysiloxane fluids, having dim ethylsiloxane (Me2SiO) as the repeating unit, have been 
determined in toluene solution. These values have been correlated w ith their mol. wt., 
determined chemically and by osmotic pressure and light scattering measurements. 
The Staudinger equation was found applicable only for fluids o f relatively low mol. wt., 
i.e ., up to about 2500; for the higher polymers, the best correlation of intrinsic viscosity  
w ith number average mol. wt. was found to  b e : [17] =  2 x  10— 4 Mm0'“ . This held 
reasonably well for mol. wts. from 2500 to about 200,000. The bulk viscosities o f the 
polysiloxane fluids were found to conform to the Flory relationship for m elt viscosities ; 
the expression : log visc.(cs at 25° C) =  1 00 +  0-0123MnJ appears to be reasonably 
valid  for mol. wts. above 2500. A. H. N.
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T h e  N o r th  A m e r ic a n  P o r ta b le  G r a v i ty  M e te r  

c a n  b e  m o u n te d  in  th e  re a r  s e a t o f  a s e d a n  

o r  je e p  a n d  re a d in g s  m a d e  in  less th a n  o n e  

m in u te  b y  e x te n d in g  t r ip o d  th r o u g h  th e  c a r  

f lo o r .  I t  c a n  b e  c a r r ie d  b y  o n e  m a n  o n  a  b a c k  

p a c k  o r  t r a n s p o r te d  in  a b o a t  o r  c a n o e .

Th e  m e te r  w i th o u t  b a t te r y  w e ig h s  o n ly  2 8  

p o u n d s .  I t  is c o n n e c te d  to  th e  c a r  b a t te r y  w h e n  

r e a d in g s  a re  m a d e  f ro m  th e  c a r .  A  m o to rc y c le  

b a t te r y  is u sed  w h e n  c a r r ie d  o n  th e  b a c k  p a c k .

H e ig h t ,  in c lu d in g  a l l  p ro je c t io n s  a n d  d ia l  is 

17  in c h e s . D ia m e te r  is 11 in c h e s . T h e  m e te r  

h a s  a s e n s it iv ity  o f  .01 m i l l ig a I ;  its  a v e r a g e  

d r i f t  is p r a c t ic a l ly  z e ro .  H a v in g  a  s im p le  b u t  

v e ry  a c c u r a te  th e r m a l  c o n t r o l ,  th e  m e te r  is n o t 

a f fe c te d  b y  o u ts id e  te m p e ra tu r e s .  A l l  e le c t r ic a l 

p a r ts  a re  in s ta l le d  w i th in  th e  m e te r  ca se , w h e r e  

o p e r a t in g  te m p e ra tu r e s  re d u c e  th e  re la t iv e  

h u m id i ty .  Its  ru g g e d  c o n s tru c t io n  a ssu re s  d e 

p e n d a b le  o p e r a t io n  f o r  e x t r a o r d in a r y  lo n g  

p e r io d s  w i th o u t  r e q u i r in g  s e rv ic e  o r  re p a irs .  

W r i t e  f o r  d e ta ils .
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s e is m o g ra p h  u n its ,  w h ic h  a re  m o u n te d  in  

s ta in le s s  s te e l t r u c k  b o d ie s ,  e q u ip p e d  w ith  

p o w e r  d r iv e n  c a b le  re e ls . A l l  u n its  a re  
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D O N 'T  W O R R Y  

A B O U T  R U S T

R ust is an ever-present source o f w orry to 
the engineer. T hrough lack o f proper p ro 

tection, thousands o f tons o f  steel are lost 
every year. M etal-work m ust always be 

protected against this insidious danger by 
the use o f suitable paint. O ur research staff have evolved a m etal prim er which will 
effectively prevent corrosion for a far longer period than  has hitherto  been possible. 
This m aterial is In ternational R ed-L ead-G raphite primer.
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advantages over ordinary red lead. It has greater covering capacity, and is conse
quently cheaper. If properly protected with a good finishing coat, it will rem ain flexible 
(even in hot climates) alm ost indefinitely. Because o f these properties, “ R .L .G .” 
is particularly suitable for refinery installations, and  for housing in the tropics.
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CRAIG (Estab. 1868)

PETROLEUM 

REFINERIES AND EQUIPMENT

Atmospheric and Vacuum Distillation 

Cracking, Reversion and Reforming 

Solvent Dewaxing 

Paraffin Plants

Super-Fractionating Systems 

Chemical Treatment

Heaters, Reboilers, Condensers, Coolers

Fractionating Columns

Stabilizers

Double-pipe Chillers and 

Exchangers o f all types

A. F. C RA IG  & CO . LTD.
PAISLEY A N D  LO N D O N

U.S.A. A SSO C IA T E S  

The Koch Engineering Co., W ichita, Kansas
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W ELDED STEEL STORAGE 
A N D  PROCESS VESSELS

LARGE DIAMETER PIPES, ETC.

W E L D E D  V E S S E L S
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W ELDED TANKS
Details of the ranges and sp eci
fications of W hessoe Standard 
W elded Tanks are contained 
in our r e c e n t  p u b lica tio n  
“ W hessoe Tanks and Equip
ment for the Petroleum Industry” 
which will b e  sent on request.

W H E S S O E  L IM IT E D D a r l in g to n  & L o n d o n  T e le p h o n e s  D a r l in g to n  5234 L o n d o n  A b b e y  3881
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FOR OIL FIRED FURNACES
T H IS T L E  (35/37% A L O , )  F ireb rick  is a general purpose 
first quality fireb rick  which enjoys a wide reputation for 
regularity of quality.

N E T T L E  (42/44% A lsO ,)  is a super grade brick of 
exceptional uniform ity manufactured under close control 
in a modern plant and fired in Tunnel K iln s . The brick to 
brick variation in quality and shape is reduced to the 
absolute minimum. Recommended for those parts of the 
lining where conditions are more severe.

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

T H IS T L E  F IR E C L A Y  is a frnely ground firec lay of 
s im ilar characteristics to Th istle  brick .

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

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

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

BONNYBRIDCE SCOTLAND
JOHN G. STEIN & CO., LTD.

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

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

E X P O R T  P A C K IN G .
Standard crates 34 " x 2 9 " x 24" overall hold 100—  
9 x 41 x 3 "  squares o r I 12— 2 J " .  Gross weight 
approxim ately 8  ̂ cwts. each.

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

users requirem ents :—
N E T T L E  C E M E N T  (42%  A L O s) Refractory test Seger 
Cone 34 =  1750° C .
Contains a proportion of pre-calcined material which 
elim inates shrinkage in drying and in use.

Approxim ately 6 cwts of Refractory Cement per 1,000 
9 x 4J X 3 "  is required fo r jointing.
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BABCOCK
BOILERS

at NORTH TEES 
Power Station

T H E  ILLU S T R A T IO N S  SH O W

A T  the North Tees “ B”  Power Station of the 
North-Eastern Electric Supply Company Ltd., 

there were recently installed two B. & W . High Head 
Boilers each for an evaporation of 180,000 lb. per hour 
at 475 lb. per sq. inch and 725° F.

The boilers are fired with pulverised fuel through 
vertical burners direct from Type “ E”  Mills and are 
equipped with Bailey Hopper Bottom Furnaces, 
Self-draining Superheaters, Flash welded Economisers 
and Tubular A ir Heaters, the boiler drums being of 
fusion welded construction.

Messrs. Merz & McLellan acted as Consultants for 
the extensions at this Station.

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

R IG H T .— A view  in the firing aisle showing 
the burner controls and some of the automatic 
e lectrically operated soot blowers w ith  the

soot b lower control panel.

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

[xAAA/u

B O T T O M .— One of the
panels.

boiler control

BABCOCK & W ILC O X  LTD., BABCOCK HOUSE, FARRINGDON ST., E.C.4
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l -oste r
P y r o m e t e r s

t l 6  refinem ent of petro leum  products depends 

prim arily  upon tem perature , and fo r the rig h t 

products the correct tem perature  must be main

tained. Every petro leum  engineer knows th is 

by heart— but no t every petro leum  engineer 

knows tha t

FOSTER PYROMETERS
measure and record these tem peratures w ith  

outstanding success.

Foste r In s tru m e n t Co., Ltd, 
Letchw orth , Ilerts,P h o n e  : L e t c h w o r th  9 84  (3  l in e s ) . 

G ra m s : R e s ila , L e t c h w o r th .

“Yorkshire" Tubes
SE A M LE S S  D R A W N  T U B E S  IN  
C O P P E R , B R A S S , ‘ Y O R C A L B R O ’ 
(A lu m in iu m -B ra s s ) ,  C U P R O 
N I C K E L  A N D  A L L  N O N -  

F E R R O U S  A L L O Y S

W e  specia lise in the  m anu fac tu re  o f  
seamless d raw n H e a t Exchanger and 
C ondenser Tubes fo r  the  O il Industry. 

O u r Research D e p a rtm e n t will be 
p leased to  advise on any m a tte r 
co n n e c te d  w ith  the service o f  N on- 
F e r ro u s  T u b e s  f o r  O i l  R e f in e r y  

R equirem ents.

“Yorkshire” Fittings
(Pat. No 419521)

C o m b in e d  w ith ' Yorkshire  ' C o p p e r 
Tubes p ro v id e  an e ffic ie n t, stream  
lined p ip e  line fo r  all engineering 

purposes.

Details and  Prices on ap p lica tio n .

FIP Ü

4AOE \ 'ALSO IN SCOTLAND AT

C E O S
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A p p a r a tu s  f o r  d e t e r m in in g

GUM S T A B I L I T Y  
OF MOTOR FUEL

b y  a c c e le r a te d  o x id a t io n

Conforming to I. P. Specifications 
40/44 (T ) and A .S .T .M . £>.525-427 
(Modified).

The complete outfit consists o f  
Stainless Steel Bowl with glass liner. 
Pressure gauge or recorder.
Water bath with Condenser.
I. P. Standard Thermometer.

*

MANUFACTURERS OF ALL 
APPARATU S FOR TESTING  

OILS AND GREASES

B T

B A IR D  AND  T A T LO C K
(LONDON), LTD.

Manufacturers o f  all Scientific Apparatus

1 4 - 1 7 ,  CROSS S T R E E T ,  LONDON, E . C . l
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LEGRAND
O IL W ELL PUMPING UNITS

FU LL  R A N G E  C O V E R IN G  A L L  LO A D S A N D  PUM PIN G C O N D IT IO N S

O U T S T A N D IN G  FEATU RES
Full/ Equalised Motion Easy Accessibility
Roller Bearing Patented W rist Pin Minimum Shipping Space
Complete Dust and Weather Proofing A.P.I. Specifications

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

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

LEGRAND SUTCLIFF & GELL LTD.
SOUTHALL, LONDON Phone : Southall 2211 

Associated with  
ENGLISH DRILLING EQUIPMENT CO. LTD.
Bilbao House, 36/38 New Broad Street, London, E.C.2
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H o l l e y  M o t t  P l a n t s  a r e  

efficiently and continuously  

washing mil l ions o f  gallons  

o f  Petroleum products daily.  

Designed for any capacity.  

May we submit schemes to 

suit your needs ?

Telegram s: 
•‘ Typhagitor, Fen, London.’ 

Telephone: Royal 7371/2.

H O L L E Y  ^ H \M / M O T T  

Continuous Counter-Current Plant
W orld-W ide  Licensees, H.M. CONTINUOUS PLAN T LT?
FOUR LLO YDS A V E N U E , L O N D O N , E.C.3.

Im provin g  the consistency o f  31UD
T h e  need to condition m ud  so th a t it m ain ta ins a  given consistency 
isn’t everybody’s difficulty; b u t it is one th a t faces the  oil-well 
drilling  engineer.
Field and  labo ra to ry  investigations have show n th a t phosphates 
p lay  an  im p o rtan t p a r t in  p roducing  m uds o f the correct quality  
an d  consistency.
Ortho-, pyro- an d  metaphosphates each have valuable contributions 
to m ake tow ards the solution of this problem .
A lbright & W ilson, w ho are m anufacturers o f these phosphates, 
have considerable know ledge o f their chem istry and  long experience 
of their app lication , an d  w ill be glad to co-operate w ith  oil 
engineers in dealing  w ith  the ir m ud  difficulties.

•ftj A L B R I G H T  & W I L S O N
W ater T rea tm en t D epartm en t LTD 

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

5 0  W T P
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TENFOLD IMPROVEMENT IN TOLUENE 
REGULATOR PERFORMANCE

This record of an actual 
experiment shows how  
the SUNVIC Proportioning 
Head, used with any 
standard Toluene Regula
tor, improves the fineness 
of regulation, giving a 
stability of the order of 
5 m illi-degrees.

The SUNVIC Proportioning 
Head is normally used in 
conjunction with a SUNVIC 
Type EA2/T Electronic 
Relay.
This apparatus is fully 
describedinTechnicalPub- 
lication EA11/13. Please 
request a free copy today.

SUNVIC CONTROLS LTD., STANHOPE HOUSE, KEAN ST., LONDON, W .C.2

THE THERMOSTATIC CO N TRO L EXPERTS

TAS/ SC.  IOO
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